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a n o t a c i a 
 

SromaSi pirvelad sistematizebulia, gaanalizebuli da 
ganzogadebulia mdinaris xeobebis klde-zvavebiT, mewyerebiT, 
myinvaruli gamonataniT, Tovlis zvavebiTa da mdinareuli yinulebiT 
CaxergvasTan dakavSirebuli hidrologiuri movlenebis buneba. Sroma 
Seicavs Caxergvasa da garRvevasTan dakavSirebul hidrologiuri 
movlenebis Sefasebis meTodebs, xerxebs, wyaldidobebisa da 
wyalmovardnebis saSiSi hidrologiuri movlenebis winaaRmdeg 
brZolis rekomendaciebs. aseve, Sedgenilia dagubebul tbebsa da maTi 
garRvevis Sedegad warmoSobil wyalmovardnebze hidrometeorolo-
giuri dakvirvebebis organizaciis, miRebuli masalebis 
sistematizaciisa da damuSavebis meTodologia. 

Sroma gankuTvnilia yvela profilis geografebisaTvis, igi 
gamoadgebaT saproeqto, sameurneo da operatiul organizaciebs. 

  
S u m m a r y 

 
M onograph presents system atization, analysis and generalization of the nature of 

hydrological phenom ena related to blockages of river gorges with avalanches, river ices, 
glacial drifts, landslides and rock avalanches. A ssessm ent m ethods and techniques of 
hydrological phenom ena related to blockages and breakthroughs are given and floods and 
flows fighting recom m endations are offered. M ethodology on system atization and treatm ent 
of the obtained data, organization of hydrom eteorological observations of flood lakes and 
flows form ed as a result of their breakthroughs is com piled.  

M onograph is intended for geographers of wide profile, it will be interesting for design, 
planning, econom ic and operation organizations. 
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Sesavali 
 

XX saukunis bolo da XXI saukunis dasawyisi 
wlebSi, mecnierul-teqnikuri revoluciis epoqaSi 
gaxSirda katastrofuli stiqiuri movlenebi. maT adgili 
aqvT dedamiwis mTel rig raionebSi, amitom warmoadgenen 
globaluri xasiaTis saSiS movlenebs. isini did zarals 
ayeneben msoflios ekonomikas da es zarali yovelwli-
urad Seadgens 30 miliard dolars. magaliTad, somxeTis 
respublikas 1988 wlis 7 dekembris spitakis 9-10 _ ba-
liani simZlavris miwisZvram ramdenime wamSi 8,5 
miliardi dolaris zarali miayena qveyanas. magram amiT 
ar damTavrebula misi moqmedebis sazRvari. miwisZvris 4-5 
_ baliani simZlavris talRebma saqarTvelos teritoriis 
mraval adgilas gamoiwvia mTis ferdobebis deformacia, 
romlis mdgradoba dairRva, momdevno wels didi raode-
nobiT zedapiruli wyliT gaJRenTvis gamo, Tovlis 
safaris intensiuri dnobisa da Tavsxma wvimebis Sedegad. 
magaliTad, md. rionis Rebi-onis monakveTze miyenebulma 
zaralma miaRwia 17 milion dolars, oni-ambrolauris 
monakveTze _ 2 milion dolars; magram yvela molodins 
gadaaWarba raWa-leCxumis miwisZvram (1991 w. 29 aprilis 13 
sT. 13wT.), romelmac sul raRac 20-25 wm-Si 3 miliardi 
dolaris zarali miayena respublikas _ 5,5-6-jer meti, 
vidre 1987 wlis anomaliuri stiqiuri hidrometeorolo-
giuri movlenebis dros. yovelive es xdeba dRevandel, 
mecnierul-teqnikuri revoluciis epoqaSi; saWiro gaxda 
urTierT informacia stiqiuri katastrofuli movlenebis 
Seswavlis, winaswarmetyvelebisa da dacvis mecnieruli 
safuZvlebis SemuSavebis Sesaxeb. globaluri masStabis 
problema gaxda 1990-2000 wlebSi saerTaSoriso 
aTwleulis Catarebis safuZveli. 

saqarTvelos hidrometeorologiis instituti 
aqtiurad Caeba stiqiuri ubedurebebis hidrologiuri 
bunebis Seswavlis saqmeSi, romelic dRemde saqarTvelos 
da, saerTod, kavkasiisaTvis Seuswavleli rCeboda da, 
amis gamo, ar iyo SemuSavebuli stiqiur ubedurebebTan 
dakavSirebuli hidrologiuri movlenebis Sefasebis, 
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winaswarmetyvelebis meTodebi da xerxebi, maTi 
saSiSroebis Tavidan acilebis rekomendaciebi. saqmis 
aseTi viTareba Seicvala, roca saqarTvelos 
mecnierebaTa akademiis 1991 wlis 2 maisis specialur 
gafarToebul sxdomaze miRebul iqna dadgenileba 
“saqarTvelos miwisZvrebis mizezebis Seswavlisa da 
katastrofis Sedegebis likvidaciis RonisZiebebis 
Sesaxeb”, sadac erT-erT punqtad iyo aRniSnuli 
nazRvlevi wyalmovardnis winaaRmdeg brZolis 
koncefciis SemuSaveba. 

SemdgomSi wyaldidobebisa da wyalmovardnebis 
katastrofuli xasiaTis gaxSirebasTan da 
gaZlierebasTan dakavSirebiT gamaxvilda yuradReba maTi 
Seswavlis Sesaxeb. am mxriv mniSvnelovania 2008 wlis 
ori saerTaSoriso konferencia; pirveli (18-19 noemberi) 
miZRvnili dedamiwis saerTaSoriso wlisadmi, exeboda 
stiqiur katastrofebs samxreT kavkasiaSi; meore (10-15 
dekemberi) ki bunebrivi katastorfebis safrTxeebsa da 
qveynis mzad tofnas maTi Tavidan acilebisaTvis. es 
gzebi daiwyo jer kidev 1953 wlidan. mas Semdeg dRemde 
saqarTvelos hidrometeorologiis institutsa da 
saqarTvelos saxelmwifo hidrometeorologiis 
departamentTan erTad moewyo specialuri gaerTianebuli 
eqspediciebi v. comaias xelmZRvanelobiT. Segrovili 
masalebisa da literaturuli wyaroebis ganzogadebisa 
da analizis safuZvelze Sedgenil iqna winamdebare 
monografia g. gaCeCilaZis (Tavi 1 da 5), v. comaias (Tavi 
1-5), s. gorgijaniZis (Tavi 2- 3) da m. fxakaZis (Tavi 4) 
avtorobiT. monografia garkveul sargeblobas moutans 
dainteresebul organizaciebs mdinareTa xeobebis 
Caxergvebsa da garRvevebTan dakavSirebuli saSiSi 
hidrologiuri movlenebis Tavidan acilebisaTvis 
brZolaSi. magram winamdebare Sroma unaklo ar iqneba. 
avtorebi didi siamovnebiT miviRebT samarTlian Seni-
Svnebs da gaviTvaliswinebT maT Semdgomi 
SemuSavebisaTvis. 

didi madlierebiT aRvniSnavT hidrometeorologiis 
institutis TanamSromlebisa da aspirantebis: l. 
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xarbedias, T. natroSvilis, m. jafariZis, r. mesxias, g. 
fifias, T. cincaZes aseve saqarTvelos saxelmwifo 
hidrometeorologiis departamentis TanamSromlebis: m. 
ZaZamias, g.koberiZis, l.sxirtlaZis, m. sadRobelaSvilisa 
da s. doxnaZis monawileobas eqspediciebSi, saWiro 
masalebis Segroveba-damuSavebaSi. 
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Preface 
 

The high-frequency of catastrophic hazards was recorded in the last 
decades of the 20th century in the epoch of scientific-technical revolution. 
They occurred overall in the world and therefore these hazards have global 
character. They cause great dam age to the world econom y and this dam age 
annually m akes G EL 30 m lrd. For exam ple, the Spitak destructive 
earthquake (M =9-10) occurred on 7 D ecem ber, 1988, in A rm enia led to 
G EL 8.5 m lrd dam age in several seconds. H owever the process of its action 
was not finished by this. The waves of earthquake M =4-5 caused 
deform ation of m ountain slopes which stability was broken owing to the 
saturation with surface water as a result of intensive m elting of snow cover 
and downpours in m any regions of G eorgia’s territory. For exam ple, at the 
section G hebi-O ni of the river Rioni the dam age reached G EL 17 m illion, 
at the section O ni-A m brolauri – G EL 2 m illion. H owever, the Racha –
Lechkhum i earthquake occurred on 29 A pril, 1991 , at 13 h by local tim e, 
which in som e 20-25 seconds brought the Republic G EL 3 m lrd dam age, 
i.e. in 5.5-6 tim es m ore than during anom alous natural hydrom eteorologic 
events of 1987, surpassed all expectations.  

All these phenom ena happen in the epoch of scientific-technical 
revolution: it becom es an urgent task to exchange inform ation and develop 
scientific foundations in study of natural catastrophic hazards, forecasting 
and protection. The global scale of the problem  gave the beginning to 
conduct the International D ecade in 1990-2000. 

The Institute of H ydrom eteorology of the G eorgian N ational 
A cadem y of Sciences is actively involved in the research of hydrological 
nature of hazards which has been unexplored in G eorgia and entire 
C aucasus so far and due to this fact there were not developed assessm ent 
and forecasting m ethods and techniques, recom m endations to avoid 
hazards. The situation has been cardinally changed when there was adopted 
a resolution “O n study of the reasons of the earthquakes in G eorgia and 
m easures on catastrophes elim ination” at the enlarged m eeting of the 
G eorgian N ational A cadem y of Sciences held on 2 M ay 1991 . O ne of the 
m ain issues was to develop floods fighting concept.  

From  1991 to 1992 there were arranged special expeditions of the 
Institute of H ydrom eteorology of the G eorgian A cadem y of Sciences 
jointly with G eorgian State D epartm ent of H ydrom eteorology headed by 
V.Tsom aia. The present m onograph is com posed on the basis of the 
analysis and generalization of the collected m aterial and literature sources 

 - 12 - 



under the authorship of V.Tsom aia (C h.1 -5), T.Tsintsadze (C h.5) and 
S.G orgijanidze (C h.3). H oweve,r the present book m ight have som e 
drawbacks. The authors will appreciate for critical reading of the 
m onograph and take all rem arks into consideration in further work.  

Finally, we would like to thank the collaborators and post-graduates 
of the Institute of H ydrom eteorology: L .K harbedia, T.N atroshvili, 
M .Japaridze, R.M eskhia, as well as collaborators from  G eorgian State 
D epartm ent of H ydrom eteorology: M .D zadzam ia, G .K oberidze, 
L .Skhirtladze, M .Sadgobelashvili and S.D okhnadze for participation in 
expedition and assistance in collecting and treatm ent of the necessary 
m aterial. 
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Предисловие 
 

ИИИИИИИ ИИИИИИИИИ ИИИИИИИ И ИИИИИИИИИ ИИИИИИИИ 
ИИИИИИИИИИИИ И ИИИИИИИИИ ИИИИИИИИИИИ 20-ИИ ИИИИ ИИИИИИИИИИ И ИИИИИ 
ИИИИИИ-ИИИИИИИИИИИ ИИИИИИИИИ. ИИИ ИИИИИИИИИ ИИИИИИИИИИИ И ИИИИ И 
ИИИИИ ИИИИИИИ ИИИИИИИИИИИИ ИИИИИИИИИ ИИИИИИИИ ИИИИИИИ 
ИИИИИИИИИИ ИИИИИИИИ. ИИИ ИИИИИИИ ИИИИИИИИИИИИ ИИИИИ ИИИИИИИ 
ИИИИИИИИИ И ИИИИ ИИИИИ ИИИИИИИИИИ 30 ИИИИИИИИ ИИИ. ИИИИИИИИ, 
ИИИИИИИИИИИИИ И ИИИИИИИ 7 ИИИИИИИ 1988 ИИИИ ИИИИИ 9-10 ИИИИИ ИИ 
ИИИИИИИИИ ИИИИИИ ИИИИИИИИИ ИИИИИИИ ИИИИИ И 8.5 ИИИИ. ИИИ. ИИИИИИ 
ИИИИИИИ ИИИ ИИИИИИИИ ИИИИ ИИ ИИИИИИИИИИ. ИИИИИ ИИИИИИИИИИИИИ ИИИИИ 
4-5 ИИИИИ ИИ ИИИИИИ ИИИИИИ ИИ ИИИИИИИИИИ ИИИИИИ ИИИИИИИ 
ИИИИИИИИИИ ИИИИИИ ИИИИИИИ, ИИИИИИИИИИИИ ИИИИИИИ ИИИИ ИИИИИИИИ 
ИИ-ИИ ИИИИИИИИ ИИИИИИИИИИИИИ ИИИИИ И ИИИИИИИИИИ ИИИИИИИИИИИИ 
ИИИИИИ ИИИИИИИИ ИИИИИИИ И ИИИИИИИИИ ИИИИИИ. ИИИИИИИИ, ИИ ИИИИИИИ 
ИИИИ-ИИИ ИИИИ ИИИИИ ИИИИИИИИИИИ ИИИИИ ИИИИИИ 17 ИИИИИИИ ИИИИ, 
ИИ ИИИИИИИ ИИИ-ИИИИИИИИИИ – 2 ИИИ. ИИИ. ИИИИИИ ИИИИИИИИИИИИИ И 
ИИИИ-ИИИИИИИ 29 ИИИИИИ 1991 ИИИИ И 13.00 ИИИИИИИИ ИИИИИИИ, ИИИИИ ИИ 
ИИИИИ-ИИ 20-25 ИИИИИИ ИИИИИИИИИИИ ИИИИИИИИИИ ИИИИИ ИИИИИИИИ 3 
ИИИИ. ИИИИ ИИИИИИИИИ  ИИИ ИИИИИИИИ. ИИИ И 5.5 ИИИ ИИИИИИ, ИИИ ИИ 
ИИИИИ ИИИИИИИИИИ ИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИ ИИИИИИИ 1987 
ИИИИ. 

ИИИИИИИИИИИИИ, ИИИ ИИИ ИИИ ИИИИИИИИИ ИИИИИИИИ ИИИИИИИИИИ И 
ИИИИИИИИИ ИИИИИ, И ИИИИИ ИИИИИИ-ИИИИИИИИИИИ ИИИИИИИИИ; 
ИИИИИИИИИИИ ИИИИИИИИИИ ИИИИИ ИИИИИИИИИИИ ИИ ИИИИИИИИ ИИИИИИИИИ 
ИИИИИИИИИИИИИИИИ ИИИИИИИ, ИИИИИИИИ И ИИИИИИ, ИИИИИИИИИ ИИИИИИИ 
ИИИИИ. ИИИИИИИИИИИИ ИИИИИИИИИИИИ ИИИИИИИИ  ИИИИИ ИИИИИИИ ИИИ 
ИИИИИИИИИИ ИИИИИИИИИИИИИ ИИИИИИ И 1990-2000 ИИИИ.  

ИИИИИИИИ ИИИИИИИИИИИИИИИИ ИИИИИИИИ ИИИИ ИИИИИИ ИИИИИИИ 
ИИИИИИИИИ И ИИИИИИИИ ИИИИИИИИИИИИИИ ИИИИИИИ ИИИИИИИИИ ИИИИИИИИ, 
ИИИИИИИ ИИ ИИИИИИИИИИИИ ИИИ ИИИИИИИИИИ ИИИИИИИИИИИ ИИИ И ИИИИИИ, 
ИИИ И ИИ ИИИИ ИИИИИИИИИИ ИИИИИИИ. ИИИИИИ ИИ ИИИИ ИИИИИИИ ИИ ИИИИ 
ИИИИИИИИИИИ ИИИИИИ И ИИИИИИИ ИИИИИИИИ И ИИИИИИ ИИИИИИИИИИИИИИИ 
ИИИИИИИ ИИИИИИИИИ ИИ ИИИИИИИИИИ ИИИИИИИИИИ, ИИИИИИИИИИИИ 
ИИИИИИИИИИИИИИ ИИИИ ИИИИИИИИИИ.  ИИИИИИИИИИИИИИ ИИИИИИИИИИ, ИИИИИ 
2 ИИИ 1991 ИИИИ ИИ ИИИИИИИИИИИ ИИИИИИИИИИИ ИИИИИИИИИ ИИИИИИИИ 
ИИИИ ИИИИИИ ИИИИ ИИИИИИИ ИИИИИИИИИИИИИ «И ИИИИИ ИИ ИИИИИИИИИИ 
ИИИИИИИИИ И ИИИИИИИИ ИИИИИИ ИИИИИИИИИИИИИ И ИИИИИИ», ИИИИИ ИИ 
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ИИИИИИИ ИИИИИИИИ ИИИИ ИИИИИИИИИ ИИИИИИИИИ ИИ ИИИИИИ И ИИИИИИИИИИ 
ИИИИИИИИИ. 

И ИИИИИИ И 1991 ИИ 1992  ИИИ ИИИИИИИИИИИИ И.ИИИИИИ  ИИИИ 
ИИИИИИИИИИИИ ИИИИИИИИИИИ ИИИИИИИИИИ ИИИИИИИИИ ИИИИИИИИИИИИИИИИИ 
ИИИИИИИИ ИИИИ ИИИИИИ ИИИИИИИИИ И  ИИИИИИИИИИ ИИИИИИИИИИИИИИИ 
ИИИИИИИИИИИИИ ИИИИИИИИИИИИИИИИИ. ИИИИИИИИИ ИИИИИИИИИИ 
ИИИИИИИИИИ ИИ ИИИИИИ ИИИИИИИ И ИИИИИИИИИ ИИИИИИИИИИ ИИИИИИИИИ, И 
ИИИИИ ИИИИИИИИИИИИ ИИИИИИИИИИ ИИИ ИИИИИИИИИИ  И.ИИИИИИ (ИИИИИ 1 -
5), И.ИИИИИИИИ (ИИИИИ 5) И И.ИИИИИИИИИИИИ (ИИИИИ 3). ИИИИИИ 
ИИИИИИИИИИ ИИИИИ ИИИИИИИИ ИИИ ИИИИИИИИИИИИИИИИ ИИИИИИИИИИИ И 
ИИИИИИ ИИ ИИИИИИИИИИИИИИ ИИИИИИИ ИИИИИИИИИИИИИИИ ИИИИИИИ 
ИИИИИИИИИ И ИИИИИИИИ И ИИИИИИИИИ ИИИИИИ ИИИИИИ. ИИИИИИ 
ИИИИИИИИИИИИ ИИИИИИ ИИИИИ ИИИИИ ИИИИИИИИИ ИИИИИИИИИИ. ИИИИИИ 
ИИИИИИИИИИ И ИИИИИИИИИИИИИИ ИИИИИИ ИИИИИИИИИ И ИИИИИ ИИ ИИИ 
ИИИИИИИИИИ ИИИИИИ. 

ИИ ИИИИИИИИ ИИИИИИИИИИИИИ ИИИИИИИИИИИ И ИИИИИИИИИИ 
ИИИИИИИИИ ИИИИИИИИИИИИИИИИИ: И.ИИИИИИИИ, И.ИИИИИИИИИИ, 
И.ИИИИИИИИИИ, И.ИИИИИИ, И ИИИИИ ИИИИИИИИИИИ ИИИИИИИИИИИ 
ИИИИИИИИИИИИИИИИ ИИИИИИИИИИИИ ИИИИИИИИИИИИИИИИИ: И.ИИИИИИИИИ, 
И.ИИИИИИИИИ, И.ИИИИИИИИИИ,И.ИИИИИИИИИИИИИИ И И.ИИИИИИИИ ИИ 
ИИИИИИИ И ИИИИИИИИИИ И ИИИИИИ ИИ ИИИИИ И ИИИИИИИИИ ИИИИИИИИИИИИ 
ИИИИИИИИИ. 
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1. mdinareTa xeobebis Caxergvisa da garRvevis 
Taviseburebani da maTi gavrcelebis ZiriTadi 

raionebi 
 

1.1. saqarTvelos bunebrivi pirobebis zogadi 
daxasiaTeba 

 
saqarTvelos teritoria, romelsac ukavia 69700 km2 

farTobi, xasiaTdeba urTulesi bunebrivi pirobebiT. misi 
mTeli teritoriis 84% warmoadgens mTagorian reliefs, 
romelic iwyeba Savi zRvis sanapirodan (afxazeTi, 
kolxeTis dablobi, aWara) da mTavrdeba kavkasionis 
qedisa da misi CrdiloeTiT mdebare gverdiTi qedis 
wyalgamyofebamde 4500-5047 m (myinvarwveri) (nax. 1). mTeli 
es teritoria Sedgeba sxvadasxva mimarTulebis uamravi 
qedisagan (gagris, bzifis, afxazeTis kavkasionis, 
kodoris, svaneTis, egrisis, raWis, leCxumis, suramis, qar-
Tlis, aWara-imereTis, SavSeTis, arsianis, TrialeTis, 
javaxeTis da sxva), romlebic xasiaTdebian ferdobebis 
didi daxrilobiT (15-900) da Zlier danawevrebiT, Rrmad, 
1000-1500 m CaWrili viwro xeobebiT, sadac miedinebian 
mdinareebi bzifi, kodori, enguri, xobi, cxeniswyali, 
rioni, didi da patara liaxvi, aragvi, iori, alazani, 
sufsa, aWariswyali, mtkvari, focxovi, faravani, qcia-
xrami da mravali maTi Senakadi, romelTa raodenoba 
26000-ze metia [13]. mTebs Soris moqceulia _ svaneTis, 
raWa-leCxumis, axalcixis, axalqalaqisa da sxva Caketili 
Rrma qvabulebi. maT Soris, bevr patar-patara qvabulebSi 
moqceulia sxvadasxva zomis 850 tba, 15-17 wyalsacavi. 
[10,13,35,36].   

saqarTvelos mTeli teritoria xasiaTdeba 
urTulesi geologiuri agebulebiT _ vulkanuri, 
kirqvebis, mergelebis, fiqlebisa da sxva mravli qanebiT, 
gadafarebuli sxvadasxva sisqisa da Semadgenlobis nia-
dagis safariT. urTulesia hidrometeorologiuri 
pirobebic. atmosferuli naleqebis didi siuxviT 
gamoirCeva Savi zRvis sanapiro (1500-3800 mm), romelic mc- 
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irdeba aRmosavleTis mimarTulebiT 200-250 mm-mde (sa-
qarTvelos aRmosavleT raionebSi); haeris maRali 
saSualo wliuri temperaturebiT (13-150C ) gamoirCeva 
dabali raionebi, aqedan ki wyalgamyofebisaken mcirdeba 
da 3600-3800 m simaRleze Seadgens –6 _70C; es ki xels 
uwyobs gamyinvarebas, romelsac ukavia 511 km2 [13,16,25] fa-
rTobi, mdinareebis: bzifis, kodoris, enguris, 
cxeniswylis, rionis, liaxvis, aragvis, Tergis, asas, 
SaroarRunisa da piriqiTeli alaznis zemo welSi. 
gamyinvareba Sedgeba 734 myinvarisagan, romlebic Tavi-
anTi reJimis ryevadobis gamo (degradacia, pulsacia, 
aqtivoba) qmnian urTules glacialur garemos. 

haeris temperaturis zegavleniT icvleba 
atmosferuli naleqebis mosvlis xasiaTi. myari naleqebis 
wili izrdeba simaRlis zrdasTan erTad 3-5%-dan dabal 
raionebSi, 90-100 %-mde 4000 m-is simaRleze. myari 
naleqebi qmnian Tovlis safars, romlis sisqe calkeul 
didTovlian wlebSi (1902, 1911, 1924, 1934, 1964, 1970, 1975, 
1987, 1989 ww) aRwevs 5-8 metrs. didi Tovlianoba iwvevs 
Tovlis safaris mdgradobis darRvevas da misi 
gravitaciuli procesebis zemoqmedebiT warmoiSoba 
Tovlis zvavebi (nax. 2). 

saqarTvelo mTlianad moqceulia teqtonikuri 
aqtivobis zonaSi. amas adasturebs xSiri da Zlieri 
miwisZvrebi: q. gorSi (1920 w), tabawyurSi (1940 w), guda-
mayarSi (1947 w), gare kaxeTSi (1950 w), mTaTuSeTSi (1951 w), 
senakSi (1957 w), aCigvarSi (1969 w), borjomSi (1970 w), 
dmanisSi (1978 w) da sxva. maT Soris, 1991 wels 16-17 dRis 
SualediT 29 aprils da 16 maiss erTimeoresTan 
axlomdebare raionebSi raWa-leCxumsa da md. patara 
liaxvis xeobaSi vanaTSi ganmeorda 9 _ baliani 
siZlieris katastrofuli miwisZvrebi. 1988 wlis spitakis 
uZlieresi (9-10 bali) miwisZvris 4-5 _ baliani talRebis 
zonaSi moeqca saqarTvelo mTlianad, romlis saSiSma 
movlenebma Tavi iCina 1989 wels. 

saqarTvelos urTulesi teqtonikuri da 
teqtogenuri faqtorebis urTierTmoqmedeba warmoSobs 
mTel rig saSiS movlenebs. maTTanaa dakavSirebuli 
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egreT wodebuli klde-zvavebis, mewyrebis, myinvaruli 
gamonatanis, Tovlis zvavebis, mdinareebis yinulovani 
movlenebis warmoSoba, romlebic SemdgomSi kidev ufro 
arTuleben garemo procesebs. aqedan, klde-zvavebis, 
mewyrebisa da myinvaruli gamonatanis warmoSobis 
safuZveli gansxvavdeba Tovlis zvavebisa da mdinaris 
zamTris movlenebis warmoSobis safuZvlisagan da aseve 
gansxavavebulia maTi Sedegebic. 
 

 
 

nax. 2. ”maiorSas” Tovlis zvavi, romelmac gadaketa Saragza 
kulaginis xidis zemoT (1987w.) (jvris uReltexilTan axlos) 
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1.2. klde-zvavebis, mewyrebis da myinvaruli 
gamonatanis gavrcelebis Taviseburebani da 

kategoriebi 
 
klde-zvavebis, mewyrebis da myinvaruli gamonatanis 

gavrcelebis Sesaxeb mravali literatura arsebobs. 
amasTan, 1989, 1992, 2000-2008 wlebSi Segrovili masalebi 
kidev ufro amdidreben informacias maTi gavrcelebis 
Sesaxeb; maTi ganzogadeba saSualebas gvaZlevs 
aRvniSnoT, rom klde-zvavebis, mewyrebis da myinvaruli 
gamonatanis gavrcelebis xasiaTi Zlier cvalebadia 
teritoriisa da drois mixedviT. maT vxvdebiT TiTqmis 
yvelgan, dawyebuli Savi zRvis sanapirodan, 
damTavrebuli kavkasionisa da gverdiTi mTavari qedebis 
4048 metris simaRlemde (mTa bagni, myinvar abanos 
marcxena yinulgamyofze) [4,5,21,47]. amas xels uwyobs 
mTagoriani reliefi. gansakuTrebiT Zlieri gavrcelebiT 
gamoirCevian mdinareebis viwrod da Rrmad CaWrili 
cicabo (45-900) ferdobiani kanioniseburi xeobebi, mdina-
reebis eroziuli moqmedebiT, rogoricaa md. mtkvari da 
faravani javaxeTSi, md. cxeniswyali lentexi-cageris 
monakveTze, md. rioni Rebi-onis monakveTze. aseve didi 
siZlieriT gamoirCevian gzebisaTvis CaWrili cicabo (45-
900) ferdobebi. magaliTad, Tbilisi-foTis mTavari 
magistraluri saavtomobilo gzis sauReltexilo 
monakveTi 685/788 km rikoTis gvirabis aRmosavleTiT 
738/695 km-de (imave gvirabis dasavleTiT). saerTod, 
myinvarul gamonatans vxvdebiT kavkasionis qedis gamyin-
varebis zonaSi. mewyerebi gavrcelebulia Savi zRvis 
sanapiroze, afxazeTsa (axali aToni) da aWaraSi, qvemo 
raWasa da okribaSi, gomboris qedze, mtkvris zemo welis 
xeobaSi (saxelmwifo sazRvridan aspinZamde), samegrelos 
centralur (borcvian) nawilSi, mesxeTSi, svaneTSi, 
aWaraSi, guriaSi, qarTlis zogierT nawilSi da sxva. 
klde-zvavebs (qvaTa mewyerebi, mTaTa Camonangrevebi) 
vxvdebiT saqarTvelos mTel rig raionebSi; didi 
siZlieriT gamoirCevian kanioniseburi xeobebi, cicabo 
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(45-900) ferdobebi, mdinareebis Zlieri eroziuli 
moqmedebis zona da sxva. 

klde-zvavebis, mewyrebisa da myinvaruli gamonatanis 
gavrcelebaSi ganasxvaveben mudmivad da sporadulad 
moqmed kategoriebs. mudmivad moqmed kategoriebs 
ekuTvnis is klde-zvavebi, mewyrebi an myinvaruli 
gamonatani, romelTac adgili hqondaT 2-jer da ufro 
metad. am kategorias ekuTvnis mSfoTvare myinvarebi. mis 
tipur magaliTs warmoadgens myinvari devdoraki 
(yazbegis gamyinvareba); marTalia, bolo mSfoTvarebas 
adgili hqonda 153 w winaT (1854 w) da wina 78 w 
ganmavlobaSi 7-jer gaiara mSfoTvarebis ciklma (1776, 
1785, 1808, 1817, 1832, 1844 da 1854 ww), devdoraki mainc rCeba 
mSfoTvare myinvarad (nax. 3). [5,13.16,21,25,32,35,36,37,47,48] igi 
SeiZleba ganmeordes momavalSic. magaliTad, myinvarma 
kolkam Tavisi mSfoTvarebis pirveli cikli gaiara 1902 
w [21], meore _ 67 w-is Semdeg, 1969 w [13,25,39,47,50], mesame 
2002 w [40] myinvarma murkarma (daRestani) mSfoTvarebis 
ciklebi gaiara 1941 [25] da 1960 [25,47] wlebSi. dReisaTvis 
cnobilia ara marto is, rom isini mSfoTvare myinvarebs 
warmoadgenen, aramed cnobilni arian mSfoTvarebis 
Sedegad myinvaruli gamonatanis gavrcelebis xasiaTiT 
da sazRvariT. isini vrceldebian xeobebis mimarTulebiT 
12 km (myinvari kolkas gamonatani 1902 w) da mTel am 
sigrZeze xeoba Caxergilia myinvaruli gamonataniT 
[21,25,39]. magram aris myinvarebis gamonatanis iZulebiTi 
gaCereba, rogorc amas adgili aqvs myinvar devdorakis 
mSfoTvarebis dros (nax. 4). aq mxolod 1844 da 1854 ww 
myinvaris gamonataniT Caxergili iyo misgan gamomdinare 
md. devdorakis xeoba; [6,21,25,39,42,58] sxva danarCen wlebSi 
man Caxerga md. devdorakis xeobis gagrZelebaze, md. 
amalis xeobac da ganicada iZulebiTi SeCereba md. 
Tergis xeobaSi, romelic TiTqmis marTobuladaa md. 
devdorakisa da mis gagrZelebaze, md. amalis xeobis 
mimarTulebiT. aseTive xasiaTi aqvs myinvar murkaris 
gamonatansac (nax. 5); amiT amovsebulia TviT imave saxel-
wodebis mdinaris xeoba mTel mis sigrZeze, Semdeg ki pe- 
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 nax. 5. bazardiuzis CrdiloeT ferdobis myinvarebi (daRestani) 

  1-myinvarebis sazRvari 1968 w., 2-myinvar murkaris sazRvari 1901 w., 3-
myinvar murkaris sazRvari 1936 w., 4-dabali morenuli serebi, 5-jdomis 
terasebi, 6-gverdiTi morenebi, 7-myinvari dafaruli morenebiT, 8-
myinvarebis sufTa zedapiri, 9-yinulqveSa mdinare, 10-niSnulebi, 11-

firnCanCqeri, 12-yinulnaprali, 13-bergSrundi. 
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rpendikularulad mdebare md. seldis xeobaSi ganicada 
iZulebiTi SeCereba. 

mudmivmoqmed kategorias ekuTvnis Rrmad da viwrod 
CaWril cicabo (45-900) ferdobian xeobebSi klde-zvavebi 
da mewyrebi, romelTa Soris Tavisi grandiozulobiT 
gamoirCevian mdinareebis mtkvrisa (berTa yanebisa da 
varZiis klde-zvavebi) da faravnis kanioniseburi xeobebis 
klde-zvavebi javaxeTSi. moqmed kategorias ekuTvnis  
agreTve gzebisaTvis xelovnurad CaWrili cicabo (45-900) 
ferdobebis klde-zvavebi da mewyrebi. aseTebia Tbilisi-
foTis mTavari magistraluri saavtomobilo, sau-
Reltexilo gzis monakveTi 685/788-738/695 km-s Soris, Tbi-
lisi-yazbegis gzis me-80 km da sxva. gansakuTrebiT unda 
aRiniSnos, rom 1989-2006 ww klde-zvavebisa da mewyrebis 
axali kerebi gaCnda, magaliTad, ekis mTis Ziras, q. 
senakSi, mamulias quCis zeda dasaxlebis mcocavi mewyeri, 
md. rionis marcxena ferdobze, Rebi-onis monakveTze, Savi 
zRvis sanapiro sof. kvariaTi-sarfis gzis me-40 km-ze 
(1992 w 25 Tebervali), aWaraSi da sxva. rac migvaniSnebs 
imaze, rom aseTi axali kerebi momavalSic gaCndebian, 
radgan saqarTvelos mTagoriani teritoria potenciurad 
klde-zvavebis, mewyrebisa da myinvaruli gamonatanis 
saSiS zonas warmoadgens. 
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1.3. mdinareTa xeobebis Caxergili ubnebis 
warmoSoba da maTi kategoriebi 

 
klde-zvavebis, mewyrebis, myinvaruli gamonatanis, 

Tovlis zvavebisa da mdinaris yinulebis warmoSobis 
Semdeg iwyeba maTi moZraoba. moZraobis Sedegad isini 
Camodian xeobis Ziramde. aviwroeben mdinareebs, aCenen 
Woromebs, Waobebs, zogan ki gadaketaven maT da 
warmoSoben, egreT wodebul, Caxergil ubnebs. 

mdinareTa xeobebis Caxergili ubnebi xasiaTdebian 
sxvadasxva morfometriuli parametrebiT. gansakuTrebiT 
gamoirCevian klde-zvavebiT, mewyrebiTa da myinvaruli 
gamonataniT Caxergili ubnebi. maTi sigrZe aRwevs: 4,5 km 
(1969w) - 12 km-s (1902 da 2002ww) md. genaldonis xeobaSi 
(13, nax. 6), 6,5-7 km (1776, 1785, 1808, 1817 da 1832 ww) mdinare 
devdorakiswylisa da mis gagrZelebaze, md. amalis 
xeobaSi (14, nax. 6), 2,5 km xaxieTiswylis xeobaSi (1991 w 29 
aprili) (11, nax. 6), 2 km md. Tergis xeobaSi sof. 
gveleTTan (15, nax. 6) (1832 w 20 agvisto) da md. CxalTas 
xeobaSi, awgaras mTis maxloblad (1963 w. 16 ivnisi) (7, 
nax. 6), 850 m md. fawas xeobaSi (1991 w. 29 aprili) (12, nax. 
6), 450 m md. sxalTas xeobaSi, sof. wablanaSi (26, nax. 6) 
(1989 w. 27 aprili), 300 m md. kelasuris xeobis me-18 km-ze 
SesarTavidan (1978 w. 22 aprili) (6, nax. 6) da sxva. 
Caxergili masa gamoirCeva aseve didi sisqiT: 70-120 m. md. 
genaldonis xeobaSi (myinvar kolkas gamonatani nax. 7); 
60-100 m mdinareebis: devdorakiswylis, amalisa da Tergis 
(sof. gveleTTan) xeobebSi (myinvar devdorakis 
gamonatani nax. 4); 30-40 m sxva danarCeni mdinareebis 
xeobebSi (klde-zvavebi da mewyrebi). ufro mcire 
morfometriuli parametrebiT, 10-15 m-mde sisqiT gamoir-
Cevian Tovlis zvavebiT Caxergili ubnebi, kidev ufro 
mcire _ (2-3 m-mde) mdinareuli yinulebiT Caxergili 
ubnebi.  

saerTod, hidrologiur da glaciologiur, aseve 
geologiur, geomorfologiur, geofizikur literatu-
raSi ar aris SemuSavebuli klde-zvavebiT, mewyrebiT, 
myinvaruli gamonataniT, Tovlis zvavebiT da mdinareuli 
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yinulebiT Caxergili ubnebis kategoriebad dayofis 
principi. 

zemoT moyvanili xergilis sigrZisa da sisqis 
mixedviT saqarTvelos pirobebisaTvis gamoiyofa 
mdinaris xeobebis Caxergili ubnebis Semdegi kategoriebi 
(cxr. 1). 

 
 

 
 
 

cxrili 1 
 

mdinareTa xeobebis Caxergili ubnebis kategoriebi sigrZisa da 
sisqis mixedviT 

 

 
 
 

mdinareTa 

xeobebis 

Caxergili ubnebis 

kategoriebi 

sigrZe, 

km 

sisqe,  

m 

Caxergvis mizezi da misi wili 

saerTo masaSi, % 

1 2 3 4 

mcire 0.1_0.5 2_3 mdinareuli yinulebiT, (100%) 

patara 0.4_0.7 5_10 Tovlis zvavebiT (100%) 

saSualo 0.8_1.5 10_25 
Tovlis zvavebiT (15%), 

klde-zvavebiT, mewyerebiT, (85%) 

didi 1.5_3.0 25_70 
klde-zvavebiT, mewyerebiT (35%), 

myinvaruli gamonataniT (65%) 

udidesi 4.0_12.0 80_100 myinvaruli gamonataniT (100%) 
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nax. 7. myinvar kolkas pulsaciis Sedegad win wamosuli ena 

kurort tmenikaus wyaroebTan. (wina planzea myinvar 
kolkas dartymis Sedegad moglejili myinvar mailis enis 
nawili TeTr ferSi) 

 

 

 

 

 

1.4. dagubebuli tbebis gavlena seismur procesebze  

myinvarebis pulsaciis dros, rogorc avRniSneT, 
adgili aqvs wylis dagubebas, romlis masa Caxergili 
myinvaruli gamonataniT aRwevs 100 mln.t, amis gamo, 
metad sainteresoa am gadatvirTvis gavlenis Sedegebi. 
cxadia, es Sedegebi unda iyos iseTi, rogoric aris 
wyalsacavis SemTxvevaSi. 
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1.4.1. seismur reJimze wyalsatevebis gavlenis 
Taviseburebani 

geologebisa da geofizikosebis erT-erT 
saerTaSoriso TaTbirze, romelic Sedga q. baqoSi, 1991 w 
ivnisSi, aRniSnuli iyo, rom rac metia dagrovili 
informaciis moculoba, miT gaZnelebulia mimdinare 
procesebis realuri axsna. magram mecnierebi mividnen im 
daskvnamde, rom arsebobs mWidro kavSiri miwisZvrebsa da 
wyalsatevebs Soris. 1945-1991 ww miwisZvras adgili 
hqonda 70 wyalsacavis raionSi. aqedan, miwisZvrebis 11 
SemTxveva aRiniSna 5 balze meti simZlavris. eqsperimenti 
Saoris wyalsacavis magaliTze, amtkicebs, rom 
wyalsacavis sruli avsebis gamo izrdeba misi 
Semogarenis seismuri aqtivoba, magram, unda aRiniSnos, 
rom bevri wyalsacavi ar axdens gavlenas miwisZvrebze 
[31]. CvenSi amis tipiur magaliTs warmoadgens tyibulis 
wyalsacavi, romelic pirdapir xazze sul mcire 12 km 
daSorebuli da TiTqmis imave zonaSia moqceuli, sadac 
Saoris wyalsacavi; aseTi urTierT- sawinaaRmdego 
mosazreba moiTxovda analizis gagrZelebas. dadginda, 
rom miwisZvrebsa da wyalsatevebs Soris arsebobs 
kavSiri mxolod garkveul geologiur da hidrologiur 
pirobebSi. kerZod, seismurobis gaZlierebas adgili aqvs 
im wyalsacavebis raionebSi, sadac maTi siRrme aRemateba 
100 m. am kategorias SeiZleba mivakuTvnoT 270 m simaRlis 
kaSxlis mqone jvris wyalsacavi md. engurze. aq pirveli 
seriozuli biZgebi daiwyo 1976 w. april-maisSi. es iyo 
wyalsacavis avsebis dawyebis periodi. SemdgomSi, 
rogorc ki icvleboda wyalsacavis wylis done, adgili 
hqonda 1,5-2 Tvis morigeobiT susti miwisZvrebis serias. 
meore mxriv, Saoris wyalsacavis avsebis gamo 
miwisZvrebis aqtivoba gamowveulia kirqvebSi arsebuli 
napralovani da wyalsacavidan filtraciuli wylebis 
wnevis gazrdiT. romlis msgavsi pirobebi tyibulis 
wyalsacavis SemTxvevaSi ar gvaqvs, maSin rodesac orive 
wyalsacavis farTobi da wylis masa TiTqmis erTnairia. 

Semdgomma analizma gviCvena, rom seismurobis 
gaZlierebas ukavSireben wyalsacavebSi wylis donis 
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mkveTr dacemas. tipur magaliTebad mohyavT kaspiis zRva 
da sevanis tba, sadac bolo wlebSi adgili hqonda 
wylis doneebis dacemas, rasac ukavSireben miwisZvris 
sixSiresa da siZlieres, romlebsac adgili hqonda 
maxaCkalisa da spitakis raionebSi; am kategoriaTa jgufs 
SeiZleba mivakuTvnoT 70 m-is siRrmis zonkaris 
wyalsacavi mdinare patara liaxvze, romelic 1991 w 29 
aprils miwisZvrebis dros daclili iyo da xeli Seuwyo 
miwisqveSa energiis gantvirTvas; saberZneTis kremastas 
wyalsacavis magaliTze imasac aRniSnaven, rom 1965 w. 
ivnisidan 1966 w. Tebervlamde, roca wyalsacavSi wylis 
done aRwevda 120 m, xSirad xdeboda miwisZvrebi (8-9 
bali) da maTi epicentrebi TandaTan uaxlovdebodnen 
wyalsacavs. CvenSi aseT magaliTad SeiZleba moviyvanoT 
igive zonkaris wyalsacavi, romelsac 3 km-mde 
miuaxlovda  8-9 baliani miwisZvris epicentri (1991 w. 16 
maisi). imave wlis 29 aprilis miwisZvris epicentrTan 
SedarebiT, is daSorebuli iyo 25-30 km-iT. ase rom, wylis 
obieqtis (wyalsacavi, zRva, tba) miwisZvris urTierTka-
vSiris safuZvelze gamoTqmul iqna debulebebi imis 
Sesaxeb, rom seismuri aqtivoba Zlierdeba, rodesac 
wyalsacavebSi wylis done aRemateba 100 m, rodesac 
adgili aqvs wylis donis swraf dacemas, rodesac metia 
wyalsacavis farTobi. seismuri aqtivobis gaZliereba 
wyalsacavebis raionSi grZeldeba ramdenime wlis man-
Zilze, Semdeg ki wynardeba. 

 dasasrul, Segrovili masalebis analizis 
safuZvelze SeniSnul iqna, rom miwisZvrebis epicentrebi 
xSirad mdebareoben ramdenime aseuli km daSorebiT 
wyalsacavebidan, zRvebidan, tbebidan, romelic 5-10-jer 
aRemateba aRniSnuli wylis obieqtebis sidides. es ki 
migvaniSnebs imaze, rom wylis obieqtebi (wyalsacavi, 
zRva, tba) ar warmoadgenen miwisZvris gaaqtiurebis erT-
erT faqtors. aRniSnaven, rom am saqmeSi garkveuli 
wvlili miuZRvis miwisqveSa atomur afeTqebebs, 
sabadoebis mopovebiT warmoebas da omsac ki. yvela am 
SemTxvevaSi afeTqebis sidide gansazRvravs seismur 
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aqtivobas, rac ufro metia afeTqebis muxti, miT metia in-
icirebuli miwisZvrebis movlenaTa raodenoba. 

aRniSnuli da sxva teqnogenuri faqtorebi xSirad 
erTad moqmedeben. am SemTxvevaSi Zlierdeba da Cqardeba 
miwisZvra. mis klasikur magaliTad Tvlian 1976 w mi-
wisZvras gazlSi. igi iyo semipalatinskisa da 
gazmopovebiTi afeTqebebis urTierTmoqmedebis Sedegi [4]. 
maSin mecnierebi moiTxovdnen – damyarebuli yofiliyo 
maT warmoebaze umkacresi kontroli, winaaRmdeg 
SemTxvevaSi mosalodneli iyo axlo momavalSi 
ganmeorebuliyo kidev ufro Zlieri miwisZvra. marTlac, 
ar gasula 8 weli da ganmeorda miwisZvra. maSin, 
rodesac bunebriv pirobebSi mis ganmeorebas dasWir-
deboda ara nakleb 10000 weli [24]. miwisZvris aseTi daC-
qarebisa da gaZlierebis zonaSia kavkasia, Sua azia, 
sadac dResac ar cxreba miwisZvrebi da masTan da-
kavSirebuli sxva movlenebi. aRniSnulidan gamomdinare 
wyalsacavebis magaliTze saSiSi situacia iqmneba, 
rodesac maTi siRrmeebi aRemateba 100 m, aseve roca 
adgili aqvs wylis doneebis mkveTr dacemas, an rodesac 
amgebeli qanebi napralovania, Tundac Sreebrivad aris 
ganlagebuli; aseve Tu obieqti did farTobs moicavs. 

aseT pirobebs moklebulia mTis Tanamedrove 
gamyinvareba, radgan saqarTvelos magaliTze myinvarebis 
saSulao sisqe naklebia 50-60 m. gamoTqmuli iyo 
mosazreba, rom 1832w 13 agvistos myinvar devdorakis (nax. 
4, 17, nax. 6) uZlieresi katastrofuli pulsacia 
dakavSirebuli iyo Semaxis (azarbaijani) Zlier 
miwisZvrasTan [25]. aseTi SemTxvevebi myinvarebis 
magaliTze amjamadac mravalia, rodesac nazRvlev 
wyalmovardnas xeli Suwyo miwisZvrebma. aq unda 
aRiniSnos, rom aq maTi siZliere ar aRemateba 2-3 bals, 
magaram xels uwyobs kldezvavebis da mewyerebis 
moqmedebis ganviTrebas. saerTod, rac ufro didia 
dedamiwis zedapiris aRgznebuli teritoria, miT ufro 
metad vlindeba Zlieri hidrometeorologiuri 
anomaliebi. amis magaliTs CvenSi 1989 w warmoadgens, 
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romelic mohyva 1988 w 7 dekembris spitakis Zlier 
katastroful miwisZvras. 

 
 

1.4.2. 1989 wlis zogierTi hidrometeorologiuri 
procesebis anomaliuri xasiaTi da masTan 
dakavSirebuli movlenebis Taviseburebani 

1989 weli gamoirCeoda urTulesi eqstremaluri 
anomaliuri procesebiT. pirvel aseT situacias adgili 
hqonda mart-aprilSi, samxreT saqarTvelos dasavleT 
raionebSi, mdinare yvirilas wyalSemkrebi auzis 
CaTvliT. aq, rogorc amtkiceben geologebi, gavrcelda 
1988 w 7 dekembris spitakis Zlieri miwisZvris talRebi 4-
5 balis siZlieriT, xolo SemdegSi ramdenjerme adgili 
hqonda sxvadasxva siZlieris miwisqveSa biZgebs, ris 
Sedegadac dairRva grunti - niadagis mdgradoba 
ferdobebze. mraval adgilas gaCnda napralebi; marti-
maisis TveSi didi sisqis (3-6 m) Tovlis safaris 
intensiuri dnobis da kokispiruli wvimebis Sedegad 
napralebSi dagrovda Tovlisa da wvimis wylis didi 
raodenoba; Zlierad gaJRenTili wyliT grunti-niadagis 
safari ver Cerdeboda ferdobze, mas mohyva Zlieri da 
xSiri mewyrebi, klde-zvavebi, romlebmac didi zarali 
miayenes qveynis ekonomikas. 1989 w 8-9 marts mewyrebi Tov-
lTan erTad SeiWren zestafonis raionis soflebSi: qva-
leTSi, mleTaSi, SroSaSi, sanaxSireSi, svirSi, ileTSi, 
argveTSi, qveda saqarasa da baslevaSi, xaragaulis 
raionis soflebSi: kicxSi, wyalsureTSi, varZiaSi, 
maqaTubanSi, CxerSi, sadac dazianda 600-ze meti 
sacxovrebeli saxli. asobiT heqtari miwa daifara 
Camotanili qva-RorRiT da uvargisi gaxda igi 
agronomiuli wesiT damuSavebisaTvis. Sewyda moZraoba 
rkinigzis xaragauli-marelisi, zestafoni-WiaTuris 
monakveTebze; yvelaze didi mewyeri, romelmac miipyro 
yuradReba, iyo md. cxeniswylis marcxena ferdobidan 15 
marts Camosuli mewyeri, romelmac daaguba mdinare. 
Tbilisi-foTis magistraluri saavtomobilo gzis 685/748-
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738/695 km monakveTze, ferdobis mxareze, yovel 100-200 
metrze Camosuli iyo mewyrebi, romelTa mowyvetis 
sazRvari saSualod 3-5 m maRla gadioda adrindeli 
mowyvetis sazRvarTan SedarebiT. bevri maTgani, 
gansakuTrebiT pirvel 10-12 km, rikoTis gvirabis 
dasavleTiT warmoadgenen egreT wodebul gruntuli 
Tovlis zvavebs. isini SerCenili iyvnen 1989 w ivlisis 
bolomde, maSin, rodesac sxva, mezoblad mdebare Tovlis 
zvavebis gamozidvis konusebi dnobisagan gamqralni 
iyvnen maisis bolos da ivnisis dasawyisSi. 

intensiuri iyo mewyerebi aWaraSi; yvelaze didi 
dafiqsirda md. sxalTas xeobaSi, xulos raionis sofel 
wablanaSi (nax. 8). aq, 1989 w 19 aprils 19-20 saaTze md. 
sxalTas marcxena ferdobze salgomanis mTas mowyda 
mewyeri. misi mowyvetis sazRvari gadioda TiTqmis mTis 
wyalgamyofze, 300-400 m manZilze. mewyeri Camovida or 
talRad. pirveli talRis dros mTlianad iqna 
damarxuli sofeli wablana, sadac cxovrobda 4 ojaxi. 
amasTan, mewyerma Caxerga md. sxalTas xeoba. mas mohyva 
meore talRa, romlis dros daiRupa mgzavrebi, 
romlebic saSvelad iyvnen mosulni. meored Camosulma 
mewyerma kidev gaaZliera mdinaris Caxergili ubani, 
damarxa saavtomobilo gza, romelic mopirdapire 
(marjvena) ferdobze gadioda. Caxergili masis saerTo 
moculoba Seadgenda 1,3 mln. m3, sigane ki md. sxalTas 
gaswvriv — 450 m, sisqe Caxergili kaSxlis Txemamde 45 m. 
Caxergili kaSxlis zemoT md. sxalTa dagubda da 
warmoiSva dagubebuli tba, romelsac 1989 w 21 aprilis 
17 saaTisaTvis hqonda _ sigrZe 2,5 km, sigane saSualod 75 
m, kaSxalTan - 110-120 m, siRrme - 30 m (kaSxalTan). misi 
moculoba Seadgenda 2,8-3,0 mln. m3, md. sxalTas wylis 
xarjis 20,0 m3/wm da wylis filtraciis 0,2-0,3 m3/wm-is 
dros. 
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nax. 8. md. sxalTas klde-zvavebiT Caxergili ubani da dagubebuli   
tba sof.wablanaSi (1989 wlis 14 aprili). (1. Caxergili ubani; 
2_dagubebuli tba; 3_mdinare; 4_gza; 5_sofeli; 6_biliki; 7_ 
kldovani napirebi). 

 
dagubebuli tbis garRvevisa da masTan dakavSire-

buli katastrofuli wyalmovardnis Tavidan acilebis 
mizniT, tbis Sevsebis droidan dawyebul iqna arxis 
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gayvana gamozidvis konusisa da marjvena ferdobis 
kontaqtTan (nax. 9). arxiT Zirs daeSva dagubebuli wyali 
da amiT Tavidan iqna acilebuli saSiSi wyalmovardna. 

 

 
 

nax. 9. md. sxalTas klde-zvaviT Caxergili ubani da dagubebuli 

tba 1989w 14 IV (sof. wablana).   
 
1989 w 21 aprils msgavsi mZlavri mewyeri Camovida 

rikoTulas gvirabis aRmosavleT portalidan 400-500 m 
qvemoT md. suramulas marcxena ferdobidan. mewyeris 
mowyvetis sazRvari gadioda 70-90 m simaRleze, 80-100 m 
siganiT; man dafara gza 100-130 m sigrZiT, 5-6 m sisqiT, 
ris Sedegad 2 dRiT Sewyda transportis moZraoba.  
ufro xangrZlivi periodiT daiketa Tbilisi-yazbegis 
magistraluri saavtomobilo gza me-80 km, sofel mle-
TasTan, md. TeTri aragvis xeobis marcxena ferdobidan 
1989 w 6 maiss Camosuli mewyris gamo. am dRes mewyris 
Camosvlas adgili hqonda orjer, Semdeg periodulad 
gagrZelda imave wlis 20 maisamde. amiT damTavrda 
mewyrebis aqtivobis pirveli periodi. meore periodi 
ganmeorda Sua zafxulSi, amjerad mdinare rionis 
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saTaveebSi.  igi daiwyo 12 agvistos, RamiT. maSin, Ramis 
saaTebSi movida 12-30 mm wvima, romelic mTlianad CaiJona 
niadagSi da mdinareebis wylis reJimi TiTqmis ar 
Seucvlia. ori dRis Semdeg, 15 agvistos kvlav ganmeorda 
wvima. 5-14 saaTebSi movida: 15 mm mamisonis uReltexilze 
(2854 m), 25 mm SovSi (1507 m), 23 mm onSi (788 m), 35 mm amb-
rolaurSi (544 m) da 44 mm alpanaSi (366 m). magram ufro 
Zlier  Tavsxma wvimebs, romelsac Tan axlda Zlieri 
setyvac, adgili hqonda mdinare rionis marjvena mxares; 
misi centri mdebareobda TviT md. rionisa da  misi 
marjvena Senakadebis md. sakaurasa da luxumis wylis sa-
Taveebis SesayarSi (nax. 10). mas mohyva didi 
wyalmovardna, romlis maqsimalurma donem da wylis 
xarjma gaiares 11-14 saaTebSi (nax. 11). wylis donem 140- 
240 sm gadaaWarba wina dRis wylis doneebs. igi 
Seadgenda 350 sm (146 sm) md. rioni - q. onTan da 375 sm 
(202 sm) md. rioni - sof. alpanasTan. (frCxilebSi 
naCvenebia wyalmovardnamde wina dRis doneebi grafikis 
nulidan). kidev ufro meti iyo wylis maqsimaluri 
doneebi md. sakaurasa da luxuniswyalze, sadac maTi 
mniSvnelobebi Seadgendnen 3-4 m wina dRis doneebTan 
SedarebiT. saerTo mateba dabal doneebTan SedarebiT 
Seadgenda Sesabamisad 288 sm da 255 sm; amasTan, onSi 
wylis donem 40 sm-iT gadaaWarba mravalwliur ma-
qsimalur dones, romelsac adgili hqonda 1960 w 6 iv-
niss. sof. alpanasTan es done, piriqiT, 75 sm-iT naklebi 
iyo 1922 w 22 oqtombris katastrofuli wyalmovardnis 
wylis maqsimalur doneze. wylis doneebis aseT uecar 
matebas adgili ar hqonia md. rionis marcxena Senakadebze 
(WanWaxi-SesarTavisa da jejora-sof. pipileTis 
monacemebiT). aq donis mateba ar iyo 25-30 sm-ze meti, rac 
kargad Cans nax. 11-ze warmodgenili hidrografebidan. 
TviT am Tavsxma wvimebis centris areSi moeqca md. 
cxeniswylisa da misi marjvena Senakadis md. zesxos sa-
Taveebi; aqac, Tavsxma wvimebs mohyva wyalmovardna, 
romlis wylis maqsimalurma donem gadaaWarba 148 sm, 
zesxo-sof. zesxosTan, 155, 202 da 205 sm, Sesabamisad md.  
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nax. 10. md. rionis zemo welis hidrografiuli sqema 1989 wlis 15 

agvistos wyalmovardnis gavrcelebis sazRvrebSi.  
1-wyalgamyofi qedi; 2-mdinareebi, sadac gaiara 1989 wlis 15 agvi-
stos wyalmovardnam; 3-mdinareebi, sadac ar gauvlia 1989 wlis 15 
agvistoswyalmovardnas; 4-dasaxlebuli punqtebi. 5-dasaxlebuli 
punqtebi, sadac ar gauvlia 1989 wlis 15 agvistos wyalomova-
rdnas. 6-mwvervali. 
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nax. 11. md. rionis Senakadebis wylis doneebis hidrografebi 

1989 wlis agvistos Tvis monacemebiT  
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cxeniswyalis sof. lujTan, rcxmelurTan da xidTan wina 
dRis doneebs. magram TviT es done imave wlis wylis 
maqsimalur doneze naklebi iyo, aseve naklebi iyo mra-
valwliur wylis maqsimalur doneebze. imave naxazze 
naTlad Cans, rom 22 agvistos Tavsxma wvimebis centrma 
gadainacvla md. WanWaxis saTaveebisaken. aq, mamisonis 
uReltexilis monacemebiT, naleqebis raodenoba wvimebis 
saxiT Seadgenda 50 mm-s, qvemoT ki naleqebi 20-30 mm-ze 
naklebi iyo. magram am wvimebs didi cvlilebebi ar 
gamouwvevia doneebis reJimSi; wylis donis mateba 20-30 
sm-ze naklebi iyo, rac wyalmovardnaTac ar CaiTvleba; 
moyvanili monacemebi amtkicebs, rom aRniSnul mdinareTa 
saTaveebis Sesayar raionSi adgili hqonda Zlier Tavsxma 
wvimebs, romlis msgavsi ar axsovs uxuces adamianebsac. 
amas, Tavis mxriv, adasturebs 15 agvistos wyalmovardnis 
katastrofuli xasiaTi, romlis msgavss adgili ar 
hqonia, yovel SemTxvevaSi, 1725 w _ mefe vaxtang meeqvsesa 
da misi aTas orasiani jaris gavlis Semdeg. ufro meti 
yofila vidre 1895 da 1922 ww oqtomberis 
wyalmovardnebis wylis maqsimalur doneebze. amaze 
Sedegebi metyveleben. adidebulma md. rionma Rebi-onis 
monakveTze mwyobridan gamoiyvana da sruliad uvargisi 
gaxada 30 km sigrZis magistraluri saavtomobilo gza, 
daangria sof. sagloloSi, sof. glolasa da kurort 
SovTan damakavSirebeli 5 kapitaluri xidi, sof. RebSi 
ori xidi, faraxeTsa da gomSi TiTo xidi. waleka da 
waiRo xuTi maRali Zabvis anZa. saglolo-Rebis ubanze ki 
10km sigrZis eleqtrogadamcemi xazi. moSala 48 km 
sigrZis kavSirgabmulobis komunikaciebi, waiRo 4 
sacxovrebeli saxli sofel JamureTSi, 2 – sofel RebSi, 
asfaltis qarxana, sawyobebi, materialur_teqnikuri baza 
Tavisi saqmiani ezoebiT da ori saxerxi qarxana q. onSi; 
moSala da mwyobridan gamoiyvana q. onis JiJoreTis 
wyalsadeni, gaarRvia, gadaabruna da waiRo ukanasknel 
wlebSi ZviradRirebuli jebiri Wioras Walaze. datbora 
sofel xidikaris samkurnalo abano, waiRo misi soflis 
kolmeurneobis ferma. adidebulma md. sakauram sof. 
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Rebis, xideSlebisa da sakaos midamoebSi moglija da 
waiRo 5 xidi. krixulam ambrolaurSi daaziana 
wyalsadeni, quCebi, daangria napir-samagri jebirebi, 
datbora 60 _ biniani sacxovrebeli saxlis pirveli 
sarTuli da ezo, sagzao mSeneblobis saqmiani ezoebi, md. 
riceulam mTlianad gadarecxa wesurebis tyeSi 
misasvleli gzebi, daaziana sasoflo sameurneo 
savargulebi. igive ganmeorda luxumis wylisa da askis 
wyalmovardnis dros. 

mdinare rionis xeobaSi, mTavari gzis piras gaCnda 
mewyrebis mravali ubani; zogi saxli da karmidamo 
xeobis Ziras Camoitana. marto sof. RebSi 30-ze meti 
ojaxi daaziana, mdinaris piras aTobiT heqtari 
savargulebi damuSavebisaTvis sruliad uvargisi gaxda. 

mTlianad stiqiurma ubedurebam 19 mln dolaris 
zarali miayena onisa (17 mln dolari) da ambrolauris 
raionebis ekonomikas. 

mesame periodi daiwyo noemberSi; Tvis bolo sami 
dRis ganmavlobaSi adgili hqonda intensiur ganuwyvetel 
Tovas, romlis Sedegad Tovlis safaris sisqem 
saSualod miaRwia 185 sm. mTebSi ki gadaaWarba 2 m-s. amas 
mohyva kokispiruli wvimebi, ramac gamoiwvia Tovlis 
safaris intensiuri dnoba da yovelive aman bevrgan 
warmoSva mewyrebi. aWaraSi, sofel ganaxlebaSi mewyruli 
zonidan 10 ojaxi gaxiznes. axali mewyeri gaCnda 
xixaZirSi, arganeTis mTa kvlav gaibzara da safrTxe 
Seuqmna sof. Tagos, aseTive mdgomareoba Seiqmna sof. 
kortoxSi. sof. aWariswyalSi isev Camovida mewyeri 100000 
m3 moculobiT da kvlav gadaketa centraluri gza da md. 
aWariswyali. dagubebis ubanSi daiwyo mdinaris wylis 
donis intensiuri mateba. datborva emuqreboda mdinaris 
mimdebare teritoriaze ganlagebul sxvadasxva saxis 
sameurneo obieqtebs, magram TviT mdinarem gaarRvia 
Caxergili mewyruli kaSxali da amiT gadarCa raionis 
dovlaTi stiqiisagan, Tumca mwyobridan gamovida 200 m 
sigrZis gzis monakveTi, eleqtro da satelefono xazebi. 
meore aseT did keras adgili hqonda leCxumSi. roca 
ganmeorda mewyrebis Camosvla cagerSi, im adgilebSi, 

 - 41 - 



sadac wlis dasawyisSi hqonda adgili. amasTan, gaCnda 
axali mewyrebi sof. bardnalaSi, luxvansa da TviT 
raionul centrSi — cagerSi. saerTod ki, maSin wvimebis 
Sedegad gaZlierda mewyerebi, romlebic Seexo cageris 
raionis TiTqmis yvela kuTxes; Zlieri mewyeri iyo 9 
sofelSi, sadac mTlianad dangreul iqna 7 sacxovrebeli 
saxli, sacxovreblad uvargisi gaxda 300-mde saxli, 
Cxutelis, aRvis, wifelis, qveda cageris, lajanas, 
lacoriis, saaTagoris, Rvrisis, wilamurisa da zubis 
soflebSi. 27 noembers q. cagerSi mewyerma Caaqcia sof. 
zeda Rvirisis sasaflao, romelic aseuli wlobiT 
arsebobda. mdinaris adidebis Sedegad daitbora cagerSi 
sacxovrebeli saxlebis pirveli sarTulebi. adidebuli 
md. lajanuri SeiWra sof. lajanaSi, xolo sof. 
CxutelSi adidebulma Relem imsxverpla adamianis 
sicocxle. 
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2. nazRvlevi wyaldidobebi da wyalmovardnebi 
saqarTveloSi 

 
 

2.1. nazRvlevi wyaldidobebis da wyalmovardnebis 

Seswavlis saerTo cnobebi 

 
nazRvlevi wyaldidoba da wyalmovardna aris 

mdinaris wylis reJimis erT-erTi saxe, romelic 
gamowveulia mdinaris xeobis CaxergviT, misi dagubebiTa 
da Caxergili ubnis garRveviT. Tavisi bunebiT nazRvlevi 
wyaldidoba da wyalmovardna miekuTvneba saSiS 
katastroful movlenaTa kategorias, romelic iseve 
saSiSia mosaxleobisaTvis, rogorc miwisZvra, qariSxali 
da sxva. mas mTis mosaxleoba uxsovari droidan icnobs. 
gansakuTrebiT yuradRebis centrSi iyo myinvarebis 
pulsaciasTan dakavSirebuli nazRvlevi wyaldidoba, 
romelic cnobilia literaturaSi `yazbegis 
Camonaqcevis~ saxelwodebiT. mas adgili hqonda 1776, 1785, 
1808, 1817, 1832, 1844 da 1854 ww myinvar devdorakze, 
romelic dResac grZeldeba: 2002 ww myinvar kolkaze da 
2007 w 2 agvisto myinvar devdorakze da sxva. maSin 
Catarda specialuri savele kvleva-Zieba maTi bunebis 
SeswavlisaTvis. amas xels uwyobda is viTareba, rom 
myinvarebis pulsaciasTan dakavSirebuli glacialuri 
movlenebi gamoirCeodnen didi katastrofulobiT da 
gavrcelebis farTo masStabiT. miRebuli Sedegebi 
droulad Suqdeboda mraval glaciologiur da sagzao 
mSeneblobis literaturaSi. isini araerTxel yofila 
aRniSnuli movlenebis ganzogadebis safuZveli. maT 
dResac ar daukargavT Tavisi mniSvneloba da 
warmoadgenen erT-erT wyaros myinvarebis pulsaciasTan 
dakavSirebuli movlenebis restavraciisa da 
analizisaTvis. 

SemdgomSi msgavs wyalmovardnebsa da wyaldidobebs 
araerTxel hqonia adgili, magram saWiro gamoxmaureba ar 
miuRia literaturaSi, rCeboda kvleva-Ziebis gareSe, 
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radgan Tvlidnen maT mTis Cveulebriv movlenad. amas 
xels uwyobda is viTareba, rom Senelda myinvarebis 
pulsaciis procesebi da Tu hqonda adgili (1969 w, 
myinvari kolka) maTTan dakavSirebul Sedegebs uvneblad 
CauvliaT. yovelive zemoT naTqvamis gamo ar 
damuSavebula da ar Sedgenila specialuri dakvirvebis, 
damuSavebisa da sistematizaciis meTodologia. magram 
bolo 10-15 w ganmavlobaSi gaxSirda klde-zvavebiTa da 
mewyrebiT mdinaris xeobebis Caxergvebi, dagubebebi, 
garRvevebi da katastrofuli wyalmovardnebi, romlebmac 
asobiT milioni dolaris zarali moutana qveynis 
ekonomikas. kvlav gamaxvilda yuradReba zemoT aRniSnul 
katastroful movlenebze; moewyo araerTi specialuri 
eqspedicia, ris safuZvelzec dagrovda mdidari masala, 
romelsac didi Teoriuli da praqtikuli mniSvneloba 
aqvs. upirveles yovlisa isini saWiroa nazRvlevi 
wyaldidobebisa da wyalmovardnebis winaaRmdeg brZolis 
mecnieruli koncefciis SemuSavebisaTvis. 

magram nazRvlevi wyaldidoba da wyalmovardna 
Tavisi genezisiT ar aris erTgvarovani, radgan TviT es 
procesi sxvadasxvaa da igi dakavSirebulia 
miwisZvrasTan, myinvarul da vulkanur moqmedebebTan, 
egzogenur procesebTan, aseve, mdinaris yinulovan 
movlenebTan. maTi zegavleniT warmoSobili nazRvlevi 
wyalmovardnebi da wyaldidobebi mkveTrad 
gansxvavdebian erTmaneTisgan TavianTi xasiaTiT, 
siZlieriT, gaangariSeba _ prognozirebiT, masStabebiT 
da brZolis meTodebiT. 

 
2.2. myinvaruli nazRvlevi wyalmovardna 

 
myinvarul nazRvlev wyalmovardnas adgili aqvs 

myinvarebis win wasvlisa da ukan daxevis dros. amasTan 
dakavSirebulia dagubebuli tbebis warmoSoba, romlebic 
erTmaneTisagan gansxvavdebian TavianTi siZlieriT, xan-
grZlivobiT, xasiaTiT da sxva TvisebebiT. amitom calke 
gamoiyofa myinvarebis win wamosvlisa da ukan daxevis 
Sedegad warmoSobili dagubebuli tbebi. 
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2.2.1. myinvarebis winwamosvlis procesebTan 

dakavSirebuli dagubebuli tbebi 

 
myinvaris reJimSi damaxasiaTebelia myinvarebis win 

svla. Cveulebriv pirobebSi maTi gadaadgileba Seadgens 
35-60 m-s weliwadSi. magram aris SemTxvevebi, rodesac myi-
nvarebi uecrad amoZravdebian da didi siCqariT 
(ramdenime wuTSi) Zirs eSvebian 10-12 km. maT mSfoTvare 
(pulsaciuri) myinvarebs uwodeben. Zirs daSvebuli 
myinvarebi marxaven da angreven yvelafers, rac ki 
SexvdebaT gzaze. 

msgavs myinvarul katastrofebs xSirad aqvs adgili 
kavkasionze, maT Soris saqarTveloSic. am mxriv, 
gansakuTrebiT gamoirCeva myinvarwveris gamyinvarebis 
raioni (14-15, nax. 6) da cnobilia istoriaSi yazbegis 
Camonaqcevis saxelwodebiT. mas, myinvar devdorakis 
pulsaciis (15, nax. 6) Sedegad, adgili hqonda 1776, 1785, 
1808, 1817, 1832, 1842 da 1854 ww. maSin myinvarma 
katastrofulad win waiwia 3-5 km, Sedegad dairRva 
myinvaris masis mTlianoba. aRniSnul manZilze Caixerga 
xeoba yinulisa da kldis lodebiT, morenebiT, qva-
RorRiT. rogorc darCenil, aseve win wamosuli myinvaris 
enis gavrcelebis zonaSi gaCnda uamravi urTierTgada-
xlarTuli yinulovani napralebi, Cavardnili da 
amoweuli reliefis formebi, yinulSi da yinulqveS si-
carielebi. adgili hqonda nadnobi wylis dagrovebas, 
romelic kidev ufro aZlierebda win wamosuli myinvaris 
katastroful mdgomareobas. xSiri iyo SemTxveva, roca 
dagubebuli wyali maRali wylis temperaturis gamo ad-
nobda yinulovan jebirebs da aRwevda xeobis Ziras, 
sadac igi aRadgenda Zvel mdinareul kalapots. mxolod 
im gansxvavebiT, rom igi gadaxuruli iyo yinulisa da 
morenebis mZlavri feniT. amasTan, aris SemTxvevebic, 
roca yinulovani jebirebis dnobis procesi CamorCeba 
wylis dagrovebas. amis gamo, nadnobi wyali intensiurad 
grovdeboda aRniSnuli reliefis uaryofiT formebSi; es 
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ukanaskneli ki didi dawolis gamo arRvevda yinulovan 
jebirebs, rasac mosdevda katastrofuli wyalmovardna. 
uZlieresi katastrofuli xasiaTi 1832 w 20 agvistos 
momxdarma wyalmovardnam miiRo. maSin, devdorakis 
winwamoweuli enis 12-13 mln.m3 moculobis masam mTis 
naSal masalasTan erTad amoavso md. devdorakiswylis 
xeoba, zemoT dagubda wyali, Semdeg gaarRvia yinulovani 
jebiri, wyali daeSva Zirs da mis gagrZelebaze mdinare 
amali gadaaqcia glacialur Rvarcofad (15, nax. 6). am 
ukanasknelma didi (40-50 m/wm) siCqariT Camoitana ufro 
dabla 15 mln.m3 moculobis naSali masa, romelic 
yinulis, Tovlis, firnis, qvis lodebisa da qva-
RorRisagan Sedgeboda. man Caxerga md. Tergi darialis 
xeobaSi, sof. gveleTis qvemoT, 2 km sigrZeze, 90-100 m 
sisqiT. 4 saaTiT SeCerda md. Tergis dineba. mis zemoT 
dagubda wyali, romlis moculobam miaRwia 20-25 mln.m3-s, 
siRrmem 80-90 m-s, Semdeg gaarRvia yinulis jebiri. mas 
mohyva katastrofuli wyalmovardna, romelmac didi 
zarali miayena md. Tergis xeobis mosaxleobas, darialis 
xeobis qvemoT TiTqmis kaspiis zRvamde. 

msgavsi movlena ganmeorda 1902 w; amjerad myin-
varwveris CrdiloeT ferdobze da istoriaSi cnobilia 
samebas (genaldonis) katastrofis saxelwodebiT. 
myinvari kolkas pulsaciis Sedegad (14, nax. 6) win 
wamosulma  Tovlis, yinulis, qvebisa da kldis lodebiT 
Semdgarma nakadma didi zarali miayena mosaxleobas, 
gaanadgura kurorti tmenikau; 12 km manZilze genaldonis 
xeoba aqcia saSinel sanaxaobad. am sigrZeze xeoba 
amoivso 100-140 m sisqis, 70-75 mln.m3 moculobis 
Camotanili masiT, romelmac 10-12 weli iarseba. 

myinvarebis pulsacias perioduli xasiaTi aqvs. 
magaliTad, myinvarma kolkam 1969 w 29 seqtembersa da 20 
noembers ori talRiT gaiara pulsaciis morigi cikli. 
[27,39,40,47]. maSin, win wamosulma myinvarma 4,5 km sigrZiT, 
100-120 m sisqiT amoavso mdinare genaldonis zemo welis 
xeoba. magram myinvaris am pulsacias katastrofuli 
wyaldidoba ar gamouwvevia. Tovlisa da myinvaris 
nadnobma wyalma advilad gaikvlia gza Caxergili masis 
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Ziras da wylis dagubeba ar moyolia, Senelda dnobac, 
amiT genaldonis xeoba gadaurCa morig katastrofas. 
msgavsi movlenebi cnobilia sxvaganac. 1963 w mais-ivnisSi 
medveJis myinvarma (pamiri) uecrad win waiwia da gadaketa 
md. vanCas zemo welis Senakadi abdukagori, gamoiwvia 
masSi wylis dagubeba. warmoiSva 80 m siRrmis, 20-25 mln 
m3 moculobis imave saxelwodebis tba [19,20]. aseve 1840 w 
md. indi (himalai) 250 m gadaketa winwamosulma myinvarma. 

myinvarebis pulsacia SeiZleba gamoiwvios ara 
marto myinvarebis endogenurma, aramed egzogenurma 
procesebmac. amis tipur magaliTs warmoadgens myinvari 
abano yazbegis gamyinvarebidan (16, nax. 6). aq, 1909 w 
ivnisis pirvel ricxvebSi myinvaris marcxena mxareze, 
yinul CanCqerTan axlos mdebare mTa bagnas (4048 m) 
moswyda uzarmazari samxreT ferdobi, romelic klde-
zvavis saxiT daeca myinvar abanos 3550-3560 m simaRleze 
zRvis donidan da daikava mTeli misi 350-400 m siganis 
zedapiri [21,25,47]. faqtiurad, es iyo myinvariT 
dakavebuli xeobis klde-zvaviT Caxergvis erT-erTi 
magaliTi. dacemam myinvar abanos 1,82 km sigrZis ena 
faqtiurad moswyvita da win wawia ramdenime aTeuli 
metriT. am procesis gamo dairRva myinvar abanos 
mdgradobis pirobebi. gaCnda uamravi urTierTSoris 
gadaxlarTuli sxvadasxva sigrZis, siRrmisa da siganis 
napralTa qseli, Cavardnili da amaRlebuli adgilebi, 
yinulSida da yinulqveSa sicarielebi; Seiqmna yvela is 
piroba, romelic iwvevs wylis dagrovebas. gaCnda uamravi 
patar-patara Ria da daxuruli tbebi. aman Tavis mxriv 
kidev ufro gaaZliera myinvaris katastrofuli 
mdgomareoba. daaxloebiT meeqvse dRes, e.i. 1909 w 6 ivniss 
dagubebuli wylis dawolis Sedegad gairRva jebirebi 
da Zirs daeSva wylis nakadi, romelsac mohyva 
glacialuri Rvarcofi. man md. Cxeris xeobaSi didi 
zarali miayena sof. gergeTs, Caxerga samxedro gza, xidi 
da md. Tergi yazbegTan. Caxergva imdenad Zlieri iyo, rom 
2 saaTiT SeaCera md. Tergis dineba. Caxergili ubnidan 15 
km qvemoT sof. gveleTis mcxovrebni gancvifrebulni 
iyvnen mdinaris aseTi uCveulo `daSrobis~ gamo; ori 
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saaTis Semdeg gairRva jebiri da wylis nakadi Zirs 
daeSva wyalmovardnis saxiT. momdevno dReebSic adgili 
hqonda myinvaris dnobas, magram wyali Tavisuflad 
gaedineboda myinvaridan. xolo narCeni wyali zamTris 
dReebSi gaiyina da gadaketa wylis sadeni gzebi. 
momavali wlis gazafxulze ki mas isev mohyva wylis da-
groveba aRweril uaryofiT formebSi. wylis zedmet dag-
rovebas ki kaSxlebis garRveva. igi ganmeorda 4-jer - 14, 
27, 29 ivniss da 3 ivliss [21,25,47]. Zirs daSvebulma 
wyalma imave dReebSi gamoiwvia didi wyalmovardnebi; 
uZlieresi iyo is 29 ivniss, romelmac 1909 w 6 ivnisis 
wyalmovardnis msgavsad didi zarali miayena sof. 
gergeTs da Caxerga md. Tergi md. Cxeris SesarTavTan. 
samwuxarod, sxva cnobebi wylis maqsimaluri xarjebis 
Sesaxeb ar gagvaCnia. magram garRvevebi rom momxdari 
yofiliyo erTxel, maSin ufro Zlier katastroful 
wyalmovardnas eqneboda adgili. saerTod ki, miRebuli 
Sedegebi adastureben bolo wlebSi gamoTqmul 
debulebas imis Sesaxeb, rom, rac ufro xSirad xdeba 
dagubebuli tbis dacla, miT naklebia misi garRvevebis 
Sedegad warmoSobili wyalmovardnebis wylis 
maqsimaluri xarjebi da piriqiT. magaliTad, islandiis 
grimsvotis raionSi dagubebuli tbis garRvevas 
adrindel wlebSi adgili hqonda yovel 9-12 wlis Semdeg; 
maSin mis Sedegad warmoSobil wyalmovardnis wylis 
maqsimaluri xarji aRwevda 40000 m3/wm. [18,19,26] magram 
bolo wlebSi ufro gaxSirda misi garRveva da adgili 
hqonda yovel 4-6 wlis Semdeg. aseTi xSiri daclis gamo 
gamowveuli wyalmovardnis wylis maqsimaluri xarji 
garRvevis adgilas ar aRemateboda 10500 m3/wm. [18,19,26]. 

 
 

2.2.2. myinvarebis ukandaxevasTan dakavSirebuli  
dagubebuli tbebi 

myinvarebs axasiaTebs ukan daxevac, (romelic 
ZiriTadad daiwyo `farnaus~ stadiidan, 1850w) ris 
Sedegadac isini toveben maT mier Camotanil naSal 
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masalas, e.w., bolo morenebs. aseve Cndeboda reliefis 
uamravi uaryofiTi formebi, sadac grovdeboda wyali da 
warmoiqmneboda morenuli dagubebuli tbebi. maT 
axasiaTebT farTo gavrceleba dasavleTi kavkasionis 
nivalur-glacialur zonaSi, ukaviaT umniSvnelo 
farTobebi (100-dan 10000 m2-nde) da siRrme (0,5-dan 10 m-
mde) [1,22,23]. isini myinvaris enis daboloebaze arian 
mibjenili, an uSualod myinvarSi arian moTavsebulni, 
zogierTi maTganis garRvevas mniSvnelovani 
wyalmovardna da glacialuri Rvarcofi moyveba [1,22,23]. 
am kategorias ekuTvnis cilis tbaTa jgufi (18, nax. 6) 
warmoSobili imave saxelwodebis myinvaris ukan daxevis 
Sedegad md. Tergis saTaveSi; aseTia kardivaCis tbaTa 
jgufic (2, nax. 6) md. mzimTas zemo welSi kardivaCis myi-
nvarebis ukan daxevis Sedegad. am kategorias ekuTvnoda 
myinvar mnas enis boloze mdebare imave saxelwodebis 
morenuli tba (17, nax. 6), romelic 1953 w 18 agvistos 
intensiuri Tavsxma wvimis dros (127 mm) myinvaris auzidan 
wamosulma wyalma gaavso. morenulma kaSxalma ver 
gauZlo wylis dawolas; gairRva igi da Zirs daeSva 
wyalmovardnis saxiT. mdinare mnasxevi gadaiqca 4-5 m-is 
simaRlis Rvarcoful nakadad, romelic moadga sofel 
mnas zemoT, magram wyalma sofels gverdiT Cauara da 
gadarCa igi. im didi Tavsxma wvimis dros myinvarwveris 
myinvarebis ukan daxevis Sedegad datovebuli naSali 
masala gaxda mizezi, rom mdinare Tergis Senakadebi 
gadaqceuliyo Rvarcofebad, Semzaravi guguniT, qva-
RorRis nakadad daeSvnen md. TergSi. wylis donem 3-4 m 
aiwia, Senakadebidan SemoWrili Rvarcofebis adgilas ki 
5-6 m-iT. aseTma gaZlierebulma wylis nakadma daangria 
md. Tergis napirebi, xidebi, sanapiro jebirebi, gzebi, 
kesaras kanioni gadaaqcia gauval xeobad, Trusos 
dasaxleba ki moswyvita yazbegis raionis centrs. 
[5,7,25,46]. 

am magaliTidan gamomdinare Seswavlil iqna 
saqarTvelos myinvarebze arsebuli tbebi. maT kvlevas 
safuZvlad daedo 1956-1964 ww 1:25000 masStabiani 
topografiuli rukebi da calkeul SemTxvevaSi 
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aerofotosuraTebi; unda aRiniSnos, rom maTi 
aRricxvianoba cvalebadia wlidan wlamde, radgan mcire 
farTobebi da parametrebi axasiaTebT. [1] am meTodebiT 
aRricxuli iqna 16 tba (nax. 12). tbebi umetesad 
ganawilebulia mdinareebis: kodoris, enguris, rionis da 
Tergis auzebSi, romlebic gamoirCevian Zlieri 
gamyinvarebiT. aqedan yvelaze metia md. enguris auzSi, 
romelic gamyinvarebiT pirvel adgilzea (288,3 km2 
farTobiT) saqarTvelos sxva mdinareTa auzebis 
gamyinvarebasTan SedarebiT [13,16]. saerTod Zlieri 
gamyinvarebis raionebi gamoirCevian dagubebuli tbebis 
simravliT da simZlavriT. yvela aRniSnuli tba 
usaxeloa, mdebareobs zRvis donidan 2565-3194 m simaRlis 
zonaSi, saSualo 2890 m simaRleze. tbebis wylis sarkis 
farTobebi Seadgens 6,18 ha. gansxvavdebian TavianTi 
morfometriuli maxasiaTeblebiT. formis mixedviT 
umetesi maTgani wriulia (nax.12). amasTan mocemulia maTi 
morfometriuli maxasiaTeblebi, romlebic warmodge-
nilia cxr. 2 da 3- (a-b) saxiT.  

16-ve tbis wylianoba didi ar aris; maTi moculoba 
daaxloebiT 35-40 ml.m3, rac Seadgens myinvarebis wylis 
resursebis 0,13-0,14%; miuxedavad aseTi umniSvnelo 
maragisa, maTi mniSvneloba, rogorc fizikur _ 
geografiuli komponenti, didia; erTis mxriv, isini 
afiqsireben myinvarebis gavrcelebis qveda sazRvars 1955-
1964 ww doneze, xolo, meores mxriv, isini warmoadgenen 
potenciurad saSiS obieqtebs, radgan maTi 
morfometruli maxasiaTeblebi Zlier icvaleba. 
gansakuTrebiT es saSiSroeba gaZlierda ukanasknel 
wlebSi, rac dakavSirebulia myinvaruli dnobis 
procesebis gaaqtiurebasTan da aseve maRalmTian 
raionebSi gaxSirebul kokispirul wvimebTan [56]. 
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nax. 12. myinvaruli dagubebuli tbebi (numeracia cxr. 2-s 
mixedviT) 

cxrili 2 
cxrili 3. 
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gamdinare da gaumdinare tbebis morfometriuli 
maxasiaTeblebi 

                                          
a.  morfometriuli maxasiaTeblebi farTobis mixedviT 

                                                         

          
sul 

raoden
oba 

farTobi, ha 

sigane, m sigrZe, m 
tbis wylis 

sarkis 
wyalSemkrebi      

auzi 

gamdinare 8 21,73 534,1 1025 1325 

gaumdinare 8 6,18 244,8 450 800 

 
b.  morfometriuli maxasiaTeblebi simaRlisa da tbis wylis 

sarkis farTobis mixedviT 
 

gamdinare tbebi gaumdinare tbebi 

rigiTi 
# 

simaRle, 
m 

wylis 
sarkis 

farTobi, 
ha 

rigiTi 
# 

simaRle, 
m 

wylis 
sarkis 

farTobi, 
ha 

1 2 3 4 5 6 

1 
3 
4 
5 
8 
9 
10 
12 

2703 
2731 
2889 
2565 
2919 
2656 
3003 
2962 

10,6 
3,75 
0,38 
1,5 
2,25 
0,56 
1,75 
0,94 

2 
6 
7 
11 
13 
14 
15 
16 

2957 
2605 
2598 
3037 
3045 
3194 
3194 
3194 

0,94 
3,12 
0,88 
0,5 
0,06 
0,56 
0,06 
0,06 

jami 1  21,73   6,18 
udidesi 2 3003 10,6  3194 3,12 
saSualo 3 2804 2,72  2978 0,77 
umciresi 4 2565 0,38  2598 0,06 
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2.2.3. Tovlis zvavebiT gamowveuli 
wyalmovardnebi 

 
nazRvlevi wyalmovardnebi SeuZlia gamoiwvios 

Tovlis zvavebma. 1986-87 ww zamTris uCveulo did-
Tovlobis dros didi miTqma-moTqma iyo md. texuras 
Sesaxeb. dablobis mosaxleoba SiSs gamoTqvamda imis 
Sesaxeb, rom `Tu mTidan Tovli Camovarda, wamova didi 
wyalio`. saSiSroebis dasadgenad saWiro gaxda 
specialuri sahaero dazverva. ase rom, Tovlis zvavebiT 
gamowveuli wyalmovardnebi kargad cnobili movlenaa. 
1902 w zamTris didi uCveulo Tovis dros Camovida `didi 
sasadilos~ Tovlis zvavi, romelmac Caxerga mdinare 
rioni 30 m sisqis nazvavi Tovlis kaSxliT da erTi TviT 
Caketa gza. ase moxda 1987 w zamTris didi Tovlianobis 
dros, rodesac md. baidaras ferdobebidan  wamosulma  
15  Tovlis  zvavma gaWeda md. baidaras xeobis 15 - 25 m 
siganis Ziri, 3 mln.m3  moculobis nazvavi TovliT. 1989 w 
zamTarSi piriqiTa xevsureTSi uCveulo didi Tovlis 
Sedegad md. asas xeobis ferdobebidan mowyvetilma 
uzarmazarma Tovlis zvavebma, Zirfesvianad moTxril da 
gadatexil 50-100 _ wlian xeebTan erTad Caxerga mdinaris 
xeoba sof. amRas misadgomebTan da xeoba 3 km-is manZilze 
axlad gayvanili gziT gauvali gaxda, imave wlis 
ivlisis bolomde. 

nazvavi Tovlis kaSxlebis warmoSobisas wydeba 
mdinaris dineba; misi wylis xarji 2-3-jer mcirdeba 
Caxergvamde wylis xarjTan SedarebiT. zemoT ki adgili 
aqvs wylis doneebis awevas. magram es procesi dRe-
dRenaxevari grZeldeba (nax. 13, 14). dagubebuli wyali Ta-  
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nax. 13. Tlidonis xeobis Tovlis zvavis gamozidvis konusiT 
Caxergili didi liaxvis xeoba md. Tlidonis SesarTavTan (1988 

wlis 16 Tebervali) 
 

 
 

nax. 14. `maiorSas~ Tovlis zvavi kulaginis xidis zemoT 
(1978w jvris uReltexilTa axlos) 

 
visi siTburi energiis zemoqmedebiT adnobs Caxergil 
nazvav Tovls da advilad poulobs gzas mis qveS. 
Caxergili nazvavi Tovlis masa ki didxans rCeba Tovlis 
xidebad. mas yvelgan SexvdebiT mTiani mdinareebis zemo 
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welis viwro xeobebSi. xSirad, wylis intensiuri 
dagrovebis Sedegad, dagubebuli wyali arRvevs Caxer-
gili nazvavi Tovlis kaSxals da mis qvemoT adgili aqvs 
wyalmovardnas, romelic zamTris wyalmovardniTaa 
cnobili. aseve aris SemTxvevebi, rodesac mdinare 
Semouvlis Tovlis zvavis mier warmoSobil Caxergil 
kaSxals da axali kalapotis meSveobiT ganagrZobs gzas, 
am SemTxvevaSi bunebrivad iqneba acilebuli 
mosalodneli wyalmovardna. amgvar movlenas adgili 
hqonda md. cxeniswylis zemo welSi 2000 w, roca man 
marcxena mxridan Semouara Tovlis kaSxals da axali 
kalapotiT daeSva Zirs. 

wyaldidobis dros mdinaris wylis done 1-1,5 m, 
iSviaT SemTxvevaSi ki 4-5 m aRwevs, magram male, ganier 
xeobaSi Camosvlisas ecema 0,9-1,5 m. wyaldidobis 
maqsimumis gavlis Semdeg doneebi ecema, 2-3 dRis Semdeg 
ki mdinare aRadgens normaluri dinebas. 

 

2.2.4. mdinareuli yinulovani movlenebiT 
gamowveuli wyaldidobebi da wyalomovardnebi 

zamTris kategoriis wyalmovardnebs ekuTvnis 
wyalmovardnebi, romlebic gamowveulni arian mdinaris 
yinulovani movlenebiT - mdinareSi wylis gayinvis 
Sedegad warmoSobili napiris yinulebis, fskerisa da 
zedapiris yinulebis, ToSisa da mcuravi yinulebis 
CaxergviT. Caxergvis Sedegad warmoiSobian yinulovani 
kaSxlebi, yinulxergilebi, romlis zemoT grovdeba 
mdinaris wyali da wylis doneebi matuloben, qvemoT ki 
klebuloben. yinulxergilis garRvevis Sedegad adgili 
aqvs wyalmovardnas. magaliTad, md. uravelze, sof. 
oxerasTan 1974 w 11 da 13 ianvars yinulovani kaSxlis 
garRvevas mohyva wyalmovardna, romlis donem dagubebis 
dros arsebul donesTan SedarebiT 200 sm aiwia. 
aRsaniSnavia is, rom am donem mdinarisaTvis aRebul 
punqtze  gadaaWarba Tovlisa da wvimebis  wylis 
wyaldidobis maqsimalur doneebsa da iTvleba 
mravalwliur udides doned. saerTod, zamTris 
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movlenebi iwveven doneebis xSir ryevadobas, rac naTlad 
Cans nax. 15,16,17-ze  kompleqsuri grafikebidan. 

aseTi tipis wyalmovardnebi damaxasiaTebelia 
maRalmTiani mdinareebisaTvis, rogorc saqarTvelos 
Crdilo, aseve samxreT raionebisaTvis, zRvis donidan 
1800-2200 m-ze da maRla. xasiaTdebian specifikuri 
TaviseburebebiT, rac damokidebulia adgilobriv 
fizikur-geografiul pirobebze. maTi ryevadoba ar 
aRemateba 2-2,5 m-s, am process SeiZleba adgili hqondes 
mTeli zamTris ganmavlobaSi, ufro metad dekember-
martis TveebSi. Sedegad gamoiyofa doneebis ryevadobis 
sami tipi: 

1. aramdgradi doneebi xSiri pikebis morigeobiT 
(nax. 15); 

2. 10-25 dRis periodis morigeobiT maRali 
doneebi (nax. 16);  

3. 80-90 dRis mdgradi maRali doneebi, 5-10 sm 
ryevadobiT dReSi (nax. 17). 

zvavis gavrcelebis zonaSi xSiria orive procesis 
damTxveva. tipur magaliTs adgili hqonda md. did lia-
xvze. 1985 w didTovlobis dros. igi Zlier Caixerga sof. 
edisis qvemoT arsebul viwrobSi. nazvavi Tovlis 
kaSxlis zemoT wyali dagubda, dabali temperaturis 
gamo gaZlierda ToSis warmoSoba, mcuravi yinulebis 
Semotana, amiT kidev ufro gaZlierda Tovlis kaSxali 
da wylis dagubebac. wylis zedapirze gaCnda 
yinulsafari. kaSxalma momatebul wyals ver gauZlo, 
gairRva igi da Zirs daeSva wylis didi masa, 1,5-2,5 m 
wylis doniT, mohqonda didi raodenobiT namsxvrevi 
yinulis lodebi, romlis nawili gadmoyrili iyo md. 
liaxvis napirebze da gamvlel-mnaxvelebi gancvifrebuli 
iyvnen yinulis lodebis sididiT, maTi sigrZe 1-1,5 m 
aRwevda, sigane 0,6-1,0 m, sisqe ki 0,2-0,4 m. samwuxarod, 
wyalmovardnam gaiara dakvirvebis vadebs Soris da 
SeumCneveli darCa damkvirveblisaTvis javasa da kexvSi. 
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aRweril tipur SemTxvevebs xSirad aqvs adgili da 
dResac grZeldeba. marto 2005 w didTovlobam, 
namqerianobam, wvimebiT da CaxergvebiT gamowveulma 
katastrofebma qveyanas saerTo jamSi miayena 1,6 
miliardi dolaris materialuri zarali. 

 

2.3. klde-zvavebisa da mewyrebis movlenebTan 
dakavSirebuli wyaldidobebi da wyalmovardnebi 

myinvaruli nazRvlevi wyalmovardnebis msgavsad, 
didi siZlieriT gamoirCevian wyaldidobebi da 
wyalmovardnebi, romlebic dakavSirebulni arian 
xeobebis klde-zvavebiTa da mewyrebiT CaxergvasTan. maT 
ricxvs ekuTvnis 250-300 wlis winaT warmoSobili didi 
da patara riwa md. jampalis xeobaSi (4,5, nax. 6), 1991 w 
warmoSobili amtyelisa (8, nax. 6) da qvedrulas (10, nax. 
6) tbebi, Sesabamisad: mdinareebis amtyelisa da qved-
rulas xeobebSi, 1954 w warmoSobili Rorjomis 4 tba (27, 
nax. 6) md. Rorjomis wylis xeobaSi (aWara), ganmeorebiT 
1992 w imave mdinareSi warmoSobili 1 tba; 1959 w – md. 
Cxerimelas xeobaSi (22, nax. 6), 1963 w warmoSobili 
awgaris tba md. CxalTas zemo welSi (7, nax. 6), 1978 w - 
kelasuris tba md. kelasuris zemo welSi (6, nax. 6), 1989 
w warmoSobili sxalTas tba, md. sxalTas xeobaSi (26, 
nax. 6), 1991 w – xaxieTiswylis (11), fawas da jruWulas 
tbebi (9,11, nax. 6). imave saxelwodebis mdinareebis 
xeobebSi. am jgufs ekuTvnis mezoblad mdebare tbebi. maT 
Soris, uZvelesze uZvelesi kazenoiamas tba 1870 m si-
maRleze, daRestansa da CeCeno-inguSeTis sazRvarze (18, 
nax. 6), 2500-3000 wlis winaT warmoSobili abraus tba 84 m 
simaRleze, Savi zRvis piras q. novorosiiskTan axlos (1, 
nax. 6), 1937 w warmoSobili kebasois tba md. Saro-arRu-
nis xeobaSi (19, nax. 6). aqedan, Tavisi katastrofuli 
SedegebiT gamoirCevian sxalTas (26, nax. 6), xaxieTisa (11, 
nax. 6, nax. 18) da kazenoiamas (19, nax. 6) tbebi, romelTa 
warmoSobis periodSi klde-zvavebma da mewyrebma Camarxes 
soflebi wablana, xaxieTi da kazenoiama, aseve md. 
kurkanCaize warmoSobili gioq-gelis tba (25, nax. 6). 
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nax. 18.  md. xaxieTiswylis kldezvaviT Caxergili ubani 
1-mdinare; 2-dagubebuli wylis ubani; 3-klde-zvaviT 
Caxergili ubani; 4-mSrali xevi; 5-gza. 
 

unda SevniSnoT, rom maTi warmoSoba 
dakavSirebulia Zlier miwisZvrasTan. am periodSi maTTan 
erTad Cndeba mravali patara sxvadasxva zomis tbebi. 
magaliTad, 1991 w 29 aprils miwisZvris gavrcelebis 
zonaSi dafiqsirebuli iyo aseTi 35-mde tba. aqedan, didi 
iyo fawas, xaxieTisa da jruWulas tbebi, Sesabamisad 3,8, 
2,1 da 0,375 mln m3 wylis moculobiT. amave periodSi 
mraval adgilas gaCnda napralebi (nax. 19), sadac adgili 
hqonda zedapiruli wylis dagrovebas, ris gamoc wyliT 
gaJRenTili masa nel-nela mococavda (md. 
sirxlebertdoni) da xdeboda ganmeorebiTi mewyerebis 
moqmedebebi.  

aseve arsebobs tbebi, romlebic susti miwisZvris 
dros warmoiSvnen, magaliTad, 1989 w warmoSobili 
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sxalTis tba aWaraSi (27, nax. 6), 1968 w ianvarSi 
warmoSobili axwus tba md. mzimTas zemo welSi (2, nax. 6) 

    

 
 

nax. 19. 1991 w. 29 aprils miwisZvris Sedegad danapralebuli 
ferdobi q. ambrolaurSi 

 
orive SemTxvevaSi adgili hqonda 2-4 _ balian miwisZvras, 
magram didi stimulirebis roli iTamaSa Tovlis 
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safaris intensiurma dnobam, pirvel SemTxvevaSi, da 
Tavsxma wvimam, meore SemTxvevaSi, romlebmac gaaZlieres 
niadagis safaris tenianoba, Semdeg ki – mewyrebis da 
klde-zvavebis Camosvla. msgavs movlenas adgili hqonda 
kazenoiamaSi (19, nax. 6). 

 
2.4. Savi zRvis sanapiro zonis tranzituli 

mdinareebis katastrofuli wyalmovardnebis 
datborvasTan dakavSirebuli nazRvlevi wyalmovardna 

 
Savi zRvis sanapiro zonis centraluri nawili 

mdinareebis xobisa da rionis SesarTavebs Soris 
warmoadgens TiTqmis zRvis doneze, zogan kidev ufro 
dabla mdebare sustad daqanebul dablobs, gamoyofils 
Savi zRvidan napir gaswvriv 2,5-4 m simaRlis diuniT (nax. 
20). nabadas saxeliT wodebuli dablobis kideebze 
gaedineba tranzituli mdinareebi xobi CrdiloeTiT da 
rioni samxreTiT. maT Soris gaedineba TiTqmis 
xelovnurad, Warbi wylisagan gamtvirTavi md. civa, 
mravli wyalgamyvani arxebis qseliT. nabadas reliefSi 
mniSvnelovania agreTve 2-3 m nayari miwa, romelzedac 
gayvanilia senaki-foTis saavtomobilo da rkini gzebi. 
aseve mniSvnelovania dasaxelebuli mdinareebis gaswvriv 
5-6 m simaRlis qviSiani dambebi, romlebic icaven 
tranzitul, mdinareTa Soris mimdebare nabadas 
teritorias datborvisagan. magram mainc aqvs adgili 
datborvas. istoriaSi ganaskuTrebuli adgili ukavia 
1978 w 31 ianvris uCveulo katastroful wyalmovardnebs 
mdinareebze rionsa da xobze; sadac, (ganaskuTrebiT md. 
rionze), gaiara 1000 weliwadSi erTxel ganmeoradobis 
udidesma katastrofulma wyalmovardnam, romelmac ara 
marto gaarRvia marjvena damba, aramed gadalaxa 2-3 m 
simaRlis rkinigza da saavtomobilo gza da amiT 
gaaZliera nabadas dablobis datborva. wyalmovardnis 
wylis Semonadeni imdenad didi iyo, rom md. civa uZluri 
aRmoCnda gaetarebina Warbad modenili wyali. daiwyo 
wylis dagubeba da warmoiSva 200 km2 farTobis mqone  
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nax. 20 md. rionis hidrografikuli qselis topografiuli ruka 
(kolxeTis dablobi) 

dagubebuli tba (nax. 21-24); wylis donem miaRwia 
napirgaswvriv diunis simaRles da daiwyo wylis 
gadmosvla diunis Txemidan; igi gairRva yulevTan axlos  
100-150 m siganiT, ris Sedegad warmoiSva nazRvlevi 
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wyalmovardna da iqve 500-700 m gavlis Semdeg SeuerTda 
Sav zRvas. 
 
 
 

 
 
 

nax. 21. md. rionze 1987 w 31 ianvris datborvis Sedegebi sof. 
qvalon-Waladidis monakveTze 
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nax. 22. md. rionze 1987 w 31 ianvris datborvis Sedegebi sof. 
qvalon-Waladidis monakveTze 

 
 

 

 
 

nax. 23. md. rionze 1987 w 31 ianvris datborvis Sedegebi sof. 
qvalon-Waladidis monakveTze 
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nax. 24. md. rionze 1987 w 31 ianvris datborvis Sedegebi sof. 
qvalon-Waladidis monakveTze 

 
 
 

2.5. anTropogenuri faqtorebis gavrcelebis zonaSi 

nazRvlevi wyaldidobebi da wyalmovardnebi 

 
saqarTvelos teritoriaze sameurneo saqmianobisaTvis 

aTvisebul raionebSi SesamCnevad izrdeba anTropogenuri 
datvirTva. masTan erTad teritoriis ganvladobac. 
magram mas xels uSlis mravali mSrali xevebi, Releebi, 
sarwyavi da sadrenaJo arxebi, tborebi da sxva. 
gansakuTrebiT Zlierdeba maTi zemoqmedeba teritoriis 
gavlaze wvimisa da Tovlis safaris intensiuri dnobis 
dros, rodesac isini gadaiqcevian Zlier niaRvrebad, 
mdinareebad. amitom aseT raionebSi mraval adgilas 
ageben miwayrilebs, rkinabetonis kedlebs, rkinis milis 
xidebs. niaRvrebis dros maTi mimRebi ixergeba 
mdinareebis mier motanili Zir-fesvianad moTxrili 
buCqebiT, xeebiT, uvargisi saojaxo inventarebiT; adgili 
aqvs wylis dagubebas, Semdeg maT garRvevas da masTan 
dakavSirebul wyalmovardnebs. ase iyo 1979 w 31 agvistos 
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Savi zRvis sanapiro mdinareebze [53]. 1983 w ivnisis TveSi 
kaxeTsa da marneulis mdinareebsa da Releebze; maTi 
Sedegebi kargad Cans nax. 25-29. saerTo zaralma Seadgina 
18 mln. dolari. aseve aWaris regionis mdinareebze 2002 w 
13-14 ivlisSi (nax. 28) maSin dangreuli xidis adgilas 
rkinis milis xidi gakeTda, magram 2005 w maisSi, isev 
ganmeorda wyalmovardnebi da sabolood daangria 
aRdgenili xidi (nax. 29). 

 
 

 
 
 

nax. 25. md. ormoTula gurjanTan axlos wyalmovardnis 
Semdeg 

 

 - 68 - 



 
 
 

nax. 26. md. Weremisxevi wyalmovardnis Semdeg 
 
 

 
 

nax. 27. md. ormoTula gurjanTan axlos wyalmovardnis 

Semdeg 
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nax. 28.  md. safriswyalis 2002 w 13-14 ivlisi 
 
 

 
 
 

nax. 29.  md. safriswyalis 2005 w maisi. (ganmeorebiTi 
wyalmovardnis Sedegebi; waiRo axali aSenebuli 

xidi) 
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anTropogenuri moqmedebis kategorias ekuTvnis 
ewer-wyneTis wyalsacavi q. TbilisTan axlos. igi 
agebuli iqna md. veres marjvena Senakadis md. xeviswylis 
zemo welSi (nax. 30). 1948 w mdinare gadaketili iyo miwis 
yru kaSxaliT, romlis simaRle Seadgenda 11 m, sigrZe 90 
m, Txemis sigane 3 m. mdinaris dagubebis Sedegad 
warmoiSva  

 

 

nax. 30. md. xeviswylis yru miwis kaSxlis sqema. 
 
 

wyalsacavi sigrZiT 170-190 saSualo siganiT 50 m, 
saSualo siRrmiT 3 m; wylis sarkis farTobi Sadgenda 
0,009 km2, moculoba 27 aTasi m3. 1980 w 8 da 13 maisis 
wvimebis Sedegad wylis done miuaxlovda kaSxlis Txems 
0,8-1,0 m. wylis dawolis Sedegad daskda moasvalti-
rebuli Txemis zedapiri, rasac mohyva jebiris garRveva. 
wyalsacavi naxevar saaTSi daicala. nazRvlevma 
wyalmovardnam gaiara TviT md. xeviswyalis xeoba da 
mTlianad datbora igi (nax. 31,32). aseve daitbora mis 
gzaze Semxvedri sacxovrebeli saxli (nax. 33), sadac 
Seiwira 7 adamiani sicocxle. 
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nax. 31. wyalsacavis kaSxali garRvevis Semdeg 
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nax. 32. md. xeviswylis xeobis Ziri kaSxlis garRvevasTan 
dakavSirebuli wyalmovardnis Semdeg. (zeda marjvena mxareze 

TeTr tonSi moCans wyneTis wyalsacavis molamuli Ziri) 

 

 
 

nax. 33. md. xeviswylis xeobis Ziras mdebare pirveli 
saxl-kari wyalmovardnis gavlis Semdeg. (saxlis kedlis fonze 
moSavo feris zoli gavlili wyalmovardnis mier datovili kvali) 
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analogiuri SemTxvevebi xSiria msoflio praqtikaSi. 
magaliTad, 2009 w 26 marts indoneziis dedaqalaq 
jakartis maxloblad situ gintugis tba gadaketili iyo 
tangeraxgis 10 m simaRlis miwayriliT. Zlieri wvimis 
Sedegad 2 mln m3 wyaliT gadavsebulma tbam gaarRvia 
miwayrilis jebiri da 4 m simaRlis mZlavrma nakadma 
datbora axlomdebare soflebi da 50-mde adamianis 
sicocxle Seiwira. 
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3. xeobebis  Caxergvebis da maT garRvevebTan 
dakavSirebuli movlenebis hidrologiuri 

daxasiaTeba 

 

3.1. xeobis Caxergvebis procesebis gavlena mdinareebisa 
da myinvarebis reJimze 

 
mdinareebisa da myinvarebis reJimze did gavlenas 

axdens xeobebis CaxergvebiT gamowveuli procesebi, 
radgan Caxergvis qvemoT adgili aqvs mdinareebis TiTqmis 
“daSrobas”, rogorc es moxda 1832 da 1909 ww md. Tergis, 
1978 w md. kelasuris dagubebisas da sxva. am periodSi 
pirvel informacias mdinaris piras mcxovrebi 
mosaxleoba iZleva. wylis dagubeba xdeba Caxergili 
xeobis zemoT. am dros wylis done 90-100 m aRwevs, 
rogorc, magaliTad, 250-300 wlis winaT md. jampalas [10], 
1832 w md. Tergis [21], 1891 w wonis qvabulSi wylis 
dagubebisas [3]. zog SemTxvevaSi dagubebuli wylis done 
saSualod Seadgens 35-55 m-s, 5-10 m-ze naklebi ar yofila. 
rogorc es iyo 1991 w 29 aprils, md. jejoras, Cexuras, 
jruWulasa da maTi Senakadebis dagubebul ubnebze. 
aRniSnuli siRrmeebi damaxasiaTebelia, umetesad, 
Caxergil kaSxalTan axlos. es kaSxlebi erT kvadratul 
metrze 55 t wnevis qveS imyofebian. swored aseTi da-
wolis Sedegia myinvaris reJimis darRvevac. mas adgili 
hqonda myinvar abanoze 1910 w 14 ivnisamde [21]. klde-
zvavis dartymis Sedegad warmoSobil yinulovan 
napralebSi, Cavardnil adgilebSi, yinulSida da 
yinulqveSa sicarieleebSi didi raodenobiT dagrovili 
wylis dawolis Sedegad myinvarma katastrofulad win 
waiwia 170-180 m. wylis dawola rom didi iyo, adasturebs 
isic, rom dagubebuli wylisagan daclilma myinvaris 
enam, rasac adgili hqonda 4-jer (14, 27, 29 ivnissa da 3 
ivliss), agvisto-seqtemberSi win waiwia sul 15-16 m-iT, 
e.i. 11-12-jer naklebi, vidre dagubebuli tbis garRvevamde. 
kidev ufro meti, Semdgom momdevno 1911, 1912 da 1913 ww 
dagubebuli wylisagan daclilma myinvaris enam win 
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waiwia 1910 w SedarebiT 41-42 m. es, Tavis mxriv, migvi-
TiTebs, rom myinvaris stabiluri mdgomareoba isev 
damyarda. 

istoriaSi bevri SemTxvevaa, rodesac klde-zvavebisa 
da mewyrebis garvcelebis zonaSi icvleba 
hidrografiuli qseli. magaliTad, 1891 w yvirilas 
saTaveSi klde-zvavis moqmedebisas erTdroulad adgili 
hqonda md. jejoras mier md. yvirilas Zveli saTavis 
motacebas [3]. qvis nakadis win svlam md. sinaguriswylis 
xeobaSi md. Reburas SesarTavi moswyvita md. 
xaxieTiswyals sof. xaxieTTan da 4 km-iT qveviT 
gadaitana [3]. amiT Seicvala md. Reburaswylis 
hidrografiuli parametrebi (nax. 18). 

aqedan gamomdinare, mdinareebisa da myinvaruli 
xeobebis reJimze, Camxergavi procesebis gavlena, maTi 
gansazRvra, dafiqsireba da Seswavla mniSvnelovani da 
aucilebelia. 

 
 
 

3.2. dagubebuli tbebis xangrZlivobis 
Taviseburebani 

 
xeobebis Caxergvis Sedegad warmoSobili 

dagubebuli tbebis arsebobis xangrZlivoba sxvadasxvaa, 
rac mraval faqtorTan aris dakavSirebuli. umetes 
SemTxvevaSi isini male qrebian. dagubebidan 3-4 dRis 
Semdeg gaqra: 1832 w 22 agvistos, 1909 w 6 ivliss da 1963 
wlis 16 ivniss warmoSobili dagubebuli tbebi md. 
Tergze (14,15,16,17, nax. 6), md. CxalTaze, awgaraSi (7, nax. 
6). 6 dRis, 16 dRis Semdeg ki 1991 wlis 29 aprils 
warmoSobili fawasa da xaxieTis (14,11, nax. 6) 
dagubebuli tbebi. 5 wlis Semdeg gaqra 1968 w ianvarSi, 
md. mzimTas zemo welis axwus xeobaSi warmoSobili 
dagubebuli tba (2, nax. 6); 16-20 wlis Semdeg _ 1957 w md. 
Rorjomiswylis xeobaSi warmoSobili 4 dagubebuli tba 
(27, nax. 6) (imave adgilas 1992 w. 14 aprils warmoiSva 
dagubebuli tba, romelic 1 dRis Semdeg daicala), xolo 
40 wlis Semdeg gaqra 1937 w. md. Saro-arRunis xeobis 
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zemo welSi warmoSobili kebasos dagubebuli tba (18, 
nax. 6).  

aris SemTxvevebi, rodesac dagubebuli tbis dacla 
xdeba mravaljer, drogamoSvebiT. amis tipur magaliTs 
warmoadgens diultiCais tba (20, nax. 6), imave 
saxelwodebis xeobaSi. Zlieri Tavsxma wvimis Sedegad 
tbaSi wylis donem mkveTrad aiwia da misi dawolis gamo 
Caxergili kaSxali gairRva 1947 w 11 seqtembers. 
garRvevis Sedegad wylis done 30 m swrafad daeca. 
Semdeg ramdenjerme ganmeorda Caxergili kaSxlis 
garRveva, magram yvelaze Zlier garRvevas adgili hqonda 
1966 w 25-28 ivniss, Tavsxma wvimebis dros. maSin done 18 m 
kidev daeca; amJamad es tba aRar arsebobs. 

amasTan cnobilia bevri tba, romlebic aseuli da 
aTaseuli wlebis ganmavlobaSi arseboben: 100-110 weli _ 
amtyelis (8, nax. 6) da qvedrulas (9, nax. 6), 250-300 weli 
didi da patara riwis (4,5), 3000 welze meti kazenoiamas 
(19, nax. 6) tbebi da sxva. magram mravali mkvlevari ga-
moTqvams azrs imis Sesaxeb, rom dRes bevrgan irRveva 
tbebis arsebobis pirobebi, rac xels uwyobs maTi 
garRvevis saSiSroebis gamZafrebas. degradacias ganicdis 
tyis safari, fexs ikidebs eroziuli procesebi, 
romlebic dRemde SeumCnevelia, magram droTa viTarebaSi 
mosalondelia maTi gaZliereba, rac saSiSi hidro-
logiuri movlenebis warmoSobis saSiSroebas 
warmoadgens. rogorc es moxda 1963 w 7 ivniss isikis 
tbaSi, sadac SemoiWra 12 m simaRlis Rvarcofuli nakadi, 
romelmac gaarRvia 800 wliani Caxergili kaSxali (nax. 
34) 

yovelive es safuZveli iyo, Caxergvis Sedegad 
warmoSobili dagubebuli tbebis katalogis Sedgenis. 
sadac mocemulia informacia dagubebuli tbebis 
arsebobis, xangrZliobis, daclisa da maTi gavrcelebis 
saSiSroebis Sesaxeb. mocemulia cxrilebi, aseve ruka _ 
Caxergvebis, dagubebebisa da nazRvlevi wyalmovardnebis 
aqtivobis mixedviT. 
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nax. 34. isikis tba (Sua azia, 1963 w. 5 ivlisi, tbis garRvevamde)  
 (wina planze-Caxergili kaSxlis Txemze sazRvao baqani da 
glaciologebi v. comaia (marcxniv), s. zakievi, 1962 w. 4 noemberi) 

 
 

 
 

3.3. dagubebuli tbebis daclis Taviseburebani 
 

dagubebuli tbebis dacla TandaTanobiT, zogjer ki 
uecrad mimdinareobs. TandaTanobiTi daclis tipur 
magaliTs warmoadgens kelasuris tba. wylis Caxergili 
kaSxlis Txemidan gadmosvlisas daiwyo gadarecxvis 
procesi, moscilda fxvieri naSali masala da darCa 
mxolod didi lodebi, romlis Ziras mdinarem gaikvlia 
gza. igive moxda md. mzimTas axwus xeobaSi; wylis 
eroziis Sedegad gadarecxili, Caxergili kaSxlis 
adgilas darCa veeba qvis lodebisagan Semdgari piramida, 
romlis fskerze moedineba md. axwu da TviT es piramida 
Tavisi grandiozulobiT ipyrobs turistebis yuradRebas 
[22]. 

uecari garRvevis dros bevria SemTxveva, rodesac 
Caxergili kaSxali irRveva nawilobriv, rogorc es 
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moxda fawasa (13, nax. 6) da xaxieTiswylis (11, nax. 6) 
xeobaSi. maSin garRvevis siRrme Seadgenda, Sesabamisad, 
11-12 da 20-22 m, sigane 35-50 da 80-100 m. sxva SemTxvevaSi 
adgili hqonda Caxergili kaSxlis mTlian garRvevas. es 
gansakuTrebiT damaxasiaTebelia dagubebuli tbis 
farglebSi zedapiruli wylebis didi raodenobiT 
Semosvlis periodSi, rac xSirad emTxveva Tavsxma 
wvimebs. magaliTad, 1953 w 18 agvistos Zlieri Tavsxma 
wvimis Sedegad myinvar mnas wyalSemkrebi myinavruli 
auzidan wamosulma wylis Zlierma nakadma gaarRvia misi 
enis bolos arsebuli morenuli tbis morenuli jebiri 
(17, nax. 6) da Zirs daSvebulma wyalma erTi oTxad 
gaaZliera md. mnaswylis wyalmovardna, romelic 4-5 m 
siRrmis da 80-100 m-is siganis wylis nakadaT moadga sof. 
mnas misadgomebs. ferdobze wylis talRa 13-14 m 
simaRleze avida, mxolod 1 m winaaRmdegoba ver 
gadalaxa da daeSva xeobis Zirisaken. igive moxda, 
rogorc zemoT aRvniSneT, diultiCais tbis Caxergili 
kaSxlis garRvevisas.  

 
 
3.4. dagubebuli tbebis garRvevasTan dakavSirebuli 

wyalmovardnebis wylis maqsimaluri xarjebi 

zemoT moyvanili monacemebidan gamomdinare, unda 
SevniSnoT, rom dagubebulma tbebma, romlebic ukve aRar 
arseboben, Tavisi kvali mainc datoves. Caxergili 
jebirebis garRvevis Sedegad Zirs daSvebuli wyali 
udides katastroful wyalmovardnas iwvevs, aseve didia 
zarali, romelic am movlenebs mohyveba; magaliTad: 1832 
da 1909 ww md. Tergze, 1902 da 2002 ww md. genaldonze, 
1947 da 1961 ww md. diultiCaize da sxva. samwuxarod, ar 
gagvaCnia cnobebi am wylebis maqsimalur xarjebze. am 
mxriv, Tu daveyrdnobiT msoflios sxvadasxva qveynebis 
monacemebs, SevniSnavT, rom maqsimaluri wylis xarjebi 
Zalian didia (cxr. 4) da did farglebSi meryeobs. 
magaliTad, 200-230 mln.m3 moculobis mecbaxerisa (Sua 
azia) da tulsekvas (britaneTi) dagubebuli tbebis 
garRvevisas warmoSobili wyalmovardnis wylis 
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maqsimaluri xarji Seadgenda 1000 (pirvel SemTxvevaSi) 
da 1570 m3/wm (meore SemTxvevaSi). aseve 1500 da 1700 mln. m3 
moculobis grenalunis (espaneTi) da lovivjorjis 
(aliaska) dagubebuli tbebis garRvevis Sedegad 
wyalmovardnis wylis maqsimalurma xarjebma miaRwies 
Sesabamisad 5000 da 10000 m3/wm. rogorc SeniSnavs a. 
krenkne [26], es 100-jer aRemateba msoflioSi yvelaze 
udides md. amazonis wylis maqsimalur xarjs 
SesarTavTan. moyvanili monacemebidan Cans, rom wylis 
maqsimaluri xarjebis sidideebi damokidebulebaSi arian 
tbebis wylis moculobebTan, magram es damokidebuleba 

 
cxrili 4. 

dagubebuli tbebis garRvevebTan dakavSirebuli 
wyalmovardnebis wylis maqsimaluri xarjebi 

tbis 
dasaxeleba 

raioni 
tbis wylis 
moculoba, 

mln.m3 

maqsimaluri  
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mecbarexi Sua azia 200 1000   

tulsekva britaneTi 230 1570   

grenalouni espaneTi 1500 5000   
eik_jorji aliaska 1700 10000 10  
missula Crd.amerika 2200000 21000000 20  
baSkausa altai  880000 30 85_106 
Cuiskikuraiski altai  1000000 20 150 
katuni altai  560000 14  
Santa Cili   25_30 60_120 
kolkamaili myinvarwveri   50 80_120 

 
ar aris calsaxa. magaliTad, mecbaxerisa da tulsekvas, 
an grenalunisa da leikjorjis Sedarebisas wylis mocu-
lobebi umniSvnelod gansxvavdebian erTimeorisagan. wy-
lis maqsimaluri xarji gaizarda 1,5-2,0-jer. tulsekvasa 
da missulas Sedarebisas wylis moculoba gaizarda 
TiTqmis 10000-jer, wylis maqsimaluri xarjis sidide ki 
21000-jer. es aixsneba imiT, rom moyvanili wylis xarjebi 
gazomilia ara tbebis garRvevis adgilas, aramed 
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ramdenime aTeuli an aseuli kilometris qvemoT da, 
faqtiurad, wylis es xarji aris nakadis gaSlis 
procesebis zegavlenis Sedegad transformirebuli 
wylis xarjebi. TviT wylis es xarjebi aris 
maqsimalurTa Soris wylis udidesi maqsimaluri 
xarjebi. amaze metyvelebs zemoT moyvanili wyaroebidan 
amokrefili cnobebic. ase magaliTad, missulas da-
gubebuli tbis garRvevisas, rasac adgili aqvs yovel 
weliwadSi an periodulad, wylis maqsimaluri xarji 
meryeobs 2,7 mln-dan 13,7 mln.m3/wm-mde; mecbaxeris 
dagubebuli tbis garRvevis Sedegad md. inilCevis 
SesarTavTan (60-70 km gavlis Semdeg) wylis maqsimaluri 
xarji Seadgenda 1963 wels 650 m3/wm, 1964 w - 480 m3/wm, 1965 
wels 420 m3/wm [18,19]. es damokidebulia Caxergili 
kaSxlis garRvevis sidideze, masSi CaWrili kalapotis 
morfometriul maxasiaTeblebze. metad sainteresoa am 
mxriv 1991 w 29 aprilis miwisZvris Sedegad warmoSobili 
xaxieTis da fawas dagubebuli tbebis garRveviT 
gamowveuli wyalmovardnis wylis maqsimaluri xarjebi.  

1991 w 4 maiss, 6 saaTze daiwyo fawas dagubebuli 
tbidan wylis gadmosvla kaSxlis marjvena mxares 
ferdobTan, kontaqtis adgilas, sadac gaikeTa 4-5 m 
siganis kalapoti. kaSxlis garRveva moxda imave dRis 18 
saaTsa da 45 wuTze, Zirs daeSva dagubebuli wyali, 
romlis donemac maqsimums miaRwia 19 saaTze. Semdeg ki 
daiwyo doneebis dacema da 5 maisis sami saaTisaTvis 
aRdga md. fawaswylis Cveulebrivi done. kaSxlis 
garRveva moxda nawilobriv. darCenili dagubebuli tbis 
siRrme gaxda 20-22 m. wyalmovardnis wylis maqsimaluri  
xarji gazomil iqna md. didi liaxvis - sof. kexvis 
hidrologiur kveTSi gavlili wylis niSnulis gazomvis 
meTodiT. gamoTvlisaTvis gamoyenebul iqna nivelirebiT 
gadaRebuli mdinaris ganivkveTis profili gavlili 
wyalmovardnis talRis maqsimalur niSnulamde, Semdegi 
morfometriuli monacemebis gamoyenebiT: mdinaris sigane 
39m, saSualo siRrme h=5,82 m, kalapotis saSualo daxri-
loba  i=110/00‰ da kalapotis mqisaobis koeficienti n=0,05 
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[34]. moyvanili monacemebis safuZvelze gamosaTvleli 
formuliT 

 

n
iQg

2/13/2ω
= ,                                (1) 

 
kaSxlis garRvevis adgilidan 20 km-is qvemoT miRebul 
iqna wyalmovardnis wylis maqsimaluri xarji Qm=1543 
m3/wm, rac 6,5-jer aRemateba Cveulebrivi wyalmovardnis 
wylis maqsimalur xarjs (238m3/wm, 1967w. 6 agvisto). 

gansxvavebul viTarebaSi hqonda adgili xaxieTis 
dagubebuli tbis garRvevas. garRveva daiwyo mogvianebiT, 
16 maiss. maSin adgili hqonda wvimebs; naleqebis 
raodenoba meteosadgur saCxeres monacemebiT Seadgenda 8 
saaTisaTvis 2,2 mm-s, 20 saaTisaTvis 29 mm da daaxloebiT 
19-20 saaTze Semosulma wyalma, misi wylis moculobis 
zrdis Sedegad, daiwyo klde-zvavis kaSxlidan 
gadmosvla. wyalma CaWra kaSxali siganiT 58 m zemoT da 
10 m qvemoT, 13-14 m-is siRrmeze. 

garRvevidan, nakadma 15 wuTSi gairbina 3 km da sof. 
perevSi, gazomvebis Sedegad zemoT moyvanili meTodiT, 
wylis maqsimalurma xarjma miaRwia 806 m3/wm. Semdeg 
daiwyo wylis doneebis dacema, magram dacema 
mimdinareobda neli tempiT 17 maisis 3-4 saaTamde, radgan 
gaZlierda zedapiruli Camonadeni wvimebis gaZlierebis 
gamo. naleqebis raodenoba 17 maisis 8 saaTisaTvis 
Seadgenda 21,7 mm. 

msgavs viTarebaSi moxda md. jruWulas dagubebuli 
tbis garRvevac. maSin adgili hqonda intensiur wvimebs, 
naleqebis raodenobam saCxeris meteorologiuri 
sadguris monacemebiT Seadgina 21 mm. jruWulas 
dagubebuli tbis garRveva moxda 1992 w 17 maiss, 17 sa-
aTsa da 20 wuTze. gairRva kaSxali da Zirs daeSva 375000 
m3 moculobis wylis nakadi, romelic moedineboda 
talRebis saxiT da gaiara ZiriTadad 40-45 wuTis 
ganmavlobaSi 135-155 m3/wm wylis saSualo xarjiT. misma 
wylis maqsimalurma xarjma 1 km-is qvemoT, garRvevis 
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adgilidan gazomili gavlili wylis niSnulis mixedviT 
nivelobis meTodiT, miaRwia 1075 m3/wm. wyalmovardnis 
ZiriTad maxasiaTeblebs warmoadgenen sigane 71 m zemoT 
da 52 m qvemoT, saSualo siRrme 3,2 m, daxriloba 62, 
qvaRorRiani da lodebiani kalapoti, mqisaobis 
koeficientiT 0,61. 

zemoT moyvanili monacemebidan Cans, rom wylis 
maqsimaluri xarji erTgvar damokidebulebaSia 
dagubebuli wylis moculobasTan; marTlac, fawas 
dagubebuli tbis moculobis 3,8 mln.m3 garRvevisas 
wylis maqsimalurma xarjma miaRwia 1543 m3/wm: 2,1 mln.m3 
moculobis xaxieTis dagubebuli tbis garRvevisas 806 
m3/wm: 0,375 mln.m3 jruWulas dagubebuli tbis garRvevisas 
ki 1075 m3/wm. sxvadasxvaobas mainc aqvs adgili. es 
damokidebulia imaze, Tu ra manZilis daSorebiT gaizoma 
wylis maqsimaluri xarji, rogoria kalapotis agebu-
leba, misi daxriloba da masTan dakavSirebuli 
kalapotis mqisaobis koeficienti. yovelive es erTad 
aRebuli warmoadgens wylis maqsimaluri xarjebis 
sidideebze gaSxlarTvis (gaSlis) procesebis Sedegs. 

 
 
3.5. dagubebuli tbebis garRvevasTan dakavSirebuli 

wyalmovardnebis gavlena mdinareebis wylis 
reJimze 

dagubebuli tbebis garRvevis adgilidan wyalmovardnis 
nakadi gaivlis TviT mdinares, sadac moxda misi 
dagubeba, Semdeg ki mis gagrZelebaze sxva mdinareebs. 
magaliTad, fawas dagubebuli tbis garRvevis Sedegad 
wyalmovardnis nakadma gaiara md. fawa, Semdeg misi 
SesarTavis qvemoT md. didi liaxvi, misi SesarTavis 
qvemoT ki md. mtkvari; aseve xaxieTiswylis dagubebuli 
tbis garRvevis Sedegad wamosulma wyalmovardnis 
nakadma gaiara md. xaxieTiswyali, Semdeg mis 
gagrZelebaze md. yvirila, Semdeg ki md. rioni. yvela 
moqmed hidrologiur saguSagoze moxerxda 
wyalmovardnis nakadis doneebis da gavlis drois 
fiqsireba. es masalebi warmodgenilia  hidrografebis 
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(nax. 35 da 36) saxiT. aqve naCvenebia md. mejudas 
hidrografi q. gorTan (nax. 36), sadac adgili ar hqonda 
mdinaris dagubebas. unda SevniSnoT, rom q. gorisa da 
grakalis hidrologiur kveTebSi wyalmovardnis doneebi 
damkvirvebels ar aRuniSnavs, radgan wyalmovar dnis 
nakadma gaiara dakvirvebis vadebs Soris. 
hidrografebidan kargad Cans, rom wylis doneTa da 
xarjTa Cveulebriv msvlelobaSi mkveTrad gamoiyofa 
dagubebuli tbebis garRvevasTan dakavSirebuli 
wyalmovardnis maqsimumebi, romlebsac adgili hqonda 
dagubebuli fawas tbis garRvevidan 4 saaTis Semdeg q. 
gorSi, 8 saaTis Semdeg zahesSi da 9 saaTis Semdeg q. 
TbilisSi, xolo dagubebuli xaxieTis tbis garRvevidan 
3 saaTis Semdeg q. saCxereSi da 12 saaTis Semdeg q. 
zestafonSi, Sesabamisi gavlili manZilebi ki Seadgenen 
54, 123, 133 ,25 da 54 km-s. magram hidrografebi fawisa da 
xaxieTiswylis tbebis garRvevamde da garRvevis Semdeg 
didad gansxvavdebian erTmaneTisagan. 

sayuradReboa wyalmovardnis Semdeg md. mtkvarze 
wylianobis Semcireba daaxloebiT 50 m3/wm-iT zahessa da 
q. TbilisTan. es aixsneba imiT, rom wyalmovardnis 
talRam, romelsac didi siCqare qonda, aaCqara md. 
mtkvris dineba da amiT mdinaris kalapotidan gandevna 
wyali. Semosuli wyali md. mtkvris kalapotSi md. didi 
liaxvis SeerTebis zemoT miedineboda Cveulebrivi 
siCqariT, amiT igi ver daewia wyalmovardnis talRisagan 
gandevnil wyals, ramac gamoiwvia mdinaris wylianobis 
Semcireba. 

md. yvirilaze, 29, 30 aprils SeimCneoda wylis doneTa 
dacema wina dRis doneebTan SedarebiT, rac gamowveuli 
iyo mdinareebis 30-35 adgilas dagubebiT, miwisZvris 
dros Camosuli klde-zvavebis CaxergviT. 16, 17 maiss, 
Sesabamisad, q. saCxeresa da zestafonSi moxda wylis 
doneTa intensiuri mateba 86 da 56 sm-iT, rac gamowveuli 
iyo xaxieTis dagubebuli tbis garRvevis SedegadD 
wamosuli wyalmovardniT. magram es doneebi, Tavis mxriv, 
gaZlierebuli da deformirebuli iyo wvimebiT 
gamowveuli zedapiruli CamonadeniT. wyalmovardnis ta- 
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nax. 36. md.fawas dagubebuli tbis garRvevis Sedegad 
gamowveuli wyaldidobis gavlena md. didi 
liaxvisa da mtkvris hidrografze. 

1. miwisZvra da fawaze wylis dagubebis dawyeba; 
2. md.fawas Caxergili kaSxlis garRvevisa da nazRvlevi 

wyalmovardnis dawyeba; 
3. nazRvlevi wyalmovardnis damTavreba; 
4. nazRvlevi wyalmovardnis talRam gaiara 23_02 

saaTebs Soris 
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lRis gavlis Semdeg wylis doneebi aseve intensiurad 
Semcirda, rac gagrZelda  1-1.5 dRe-Rames, magram doneebis 
iseTi saxiT dacemas adgili ar hqonia, rogorc es moxda 
md. mtkvarze, fawas dagubebuli tbis garRvevis Semdeg. es 
aixsneba md. yvirilas zemo welSi mosuli wvimebiT, 
ramac gamoiwvia mdinaris wylianobis gazrda da  
SenarCunebul iqna wylis maRali doneebi. 

unda aRvniSnoT, rom wyalmovardnis hidrografebis 
matebis fazis xangrZlivoba, rogorc es naTlad Cans nax. 
36-ze warmodgenili hidrografidan, orjer naklebia 
dacemis fazis xangrZlivobaze; es, saerTod, 
damaxasiaTebelia yvela im wyalmovardnisaTvis, romlTa 
warmoSoba dakavSirebulia Caxergili kaSxlis na-
wilobriv garRvevasTan. msgavsi magaliTebi bevria Sua-
aziaSi [20]. gansxvavebuli xasiaTi aqvs im wyalmovardnis 
hidrografebs, romelTa warmoSoba dakavSirebulia 
Caxergili kaSxlis mTlian garRvevasTan. kerZod, 
hidrografis matebis fazis xangrZlivoba TiTqmis orjer 
metia dacemis fazis xangrZlivobaze. es kargad Cans nax. 
37 warmodgenili hidrografebidan (hidrografebi 2_4-ze). 
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4. mdinaris xeobebis CaxergvasTan dakavSirebuli 
hidrologiuri movlenebis Sefasebis meTodi 

 

4.1. dagubebuli tbebis parametrebis gansazRvra 
 

    mdinaris xeobis Caxergvis Semdeg mis zemoT xdeba 
mdinaris dagubeba, ris Sedegadac warmoiSoba tba. misi 
morfometriuli parametrebis dadgenisaTvis msxvil 
masStabian topografiul rukaze (1:25000-1:100000) adgilze 
daaqvT Caxergili kaSxlis Txemis mdebareoba a-b (nax. 38); 
Semdeg izoxazebis saSualebiT gansazRvraven Caxergili 
kaSxlis Txemis simaRles (H) 0-a-s, (igivea rac izoxazi 
1850 mocemul magaliTze), Caxergili kaSxlis siganes (B) 
a-b rukaze gazomviT da dagubebuli tbis sigrZes (L) - 
Caxergili kaSxlis Txemidan izoxazi 1850-is mdinaris 
kalapotze gadakveTis wertilamde (C) C-0-s rukaze ga-
zomviT da grZivi profilis agebiT (nax. 39). H, L da B-s 
monacemebiT gansazRvraven mosalodneli wyalsatevis 
moculobas (W), romelic miaxloebiT gamoiTvleba 
formuliT: 

,
K

LBHW =                                   (2) 

sadac K aris topografiuli koeficienti; igi 
icvleba 2,7-3,3-is  farglebSi [8]; gamoTvlebisaTvis 
saSualod viRebT K=3,0. 

wylis moculoba SeiZleba gamoTvlil iqnas kidev 
izobaTebis meTodiT, topografiuli rukis gamoyenebiT 
Tu izoxazebi tbis Ziridan kaSxlis Txemis simaRlemde 
sakmarisad asaxaven reliefis xasiaTs da mocemuli si-
zustiT uzrunvelyofen saWiro izobaTebis gatarebas. 
gatarebuli izobaTebis safuZvelze gansazRvraven 
baTigrafiuli mrudis koordinatebs: wylis doneebis (Hi) 
Sesabamis wylis sarkis farTobebs (fi) da wylis 
moculobebs (Wi) topografiaSi cnobili gamosaTvleli 
formuliT: 
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n
nn f

HH
f

HH
fHHW

2
...

22
1

2
32

1
21 +

+
+

+
+

= −  ,      (3) 

 

    sadac nfff ...., 21  aris izobaTebs Soris farTobebi; 

H1, H2...Hn _ izobaTebis simaRle. nfff ...., 21  gamoiTvleba 

planimetrirebis meTodiT, romlis Tanaxmad: 
 
            ii KNf = ,                                   (4) 

sadac K aris planimetris erTi danayofis fasi; N _   
planimetris ori anaTvalis sxvaobis saSualo sidide - i. 

 

 
 

nax. 38. mdinaris xeobis klde-zvaviT (mewyriT, myinvaris gamonata-
niT) Caxergili ubnis sqema.  
1_mdinare, 2_hidrologiuri saguSago, 3_Caxergili ubani, 
4_Caxergili kaSxlis Txemi, 0_Caxergili kaSxlis Txemis 
vertikalze gadakveTis wertili kalapotTan, a-b_Caxergili 
kaSxlis Txemis simaRle. 1850_Caxergili kaSxlis Txemis 
izoxazi, 1810_ Caxergili kaSxlis Txemis kalapotTan 
gadakveTis izoxazi. 
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Caxergili ubnis sqemasTan erTad ageben mdinaris 
Caxergili ubnis grZiv profils (nax. 39). igi gvaZlevas 
saSualebas didi sizustiT davitanoT Caxergili 
kaSxlis Txemis simaRle da am simaRleze gavataroT 
dagubebuli tbis wylis horizonti. misi gadakveTiT 
kalapotis grZivi profilze ganvsazRvravT dagubebuli 
tbis sigrZes.  

 

4.2 dagubebul ubnebze wyalsatevis Sevsebis 
xangrZlivobis prognozi 

dagubebul ubnebze wyalsatevis Sevsebis 
xangrZlivobis (T) prognozi Seicavs or mxares: 

— Sevsebis periodSi mimdinare hidrologiuri 
procesebis gaTvaliswinebasa da  

— mosalodneli Zlieri Tavsxma wvimebis gaTvalis-
winebas. 

 
4.2.1. wyalsatevis Sevsebis xangrZlivobis 

prognozi mimdinare hidrologiuri procesebis 
gaTvaliswinebiT 

mimdinare hidrologiuri procesebis gaTvaliswineba 
gulisxmobs xeobis Caxergvis dros wyalsatevSi 

Semdinare mdinareebis wylis jamuri xarjis )( Q∑  

gamoTvlas. misi gamoTvla xdeba ori meTodiT.  
— Tu dagubebul mdinareze gvaqvs hidrologiuri 

saguSago, maSin  

F
F

Q Q
=∑ t,                               (5) 

— Tu ar gvaqvs, maSin analogiis meTodi. 

F
F
Q

F
Q

F
Q

n
Q

n

n








+++=∑ ....

1

2

2

1

1
t,              (6) 

sadac Q aris dagubebuli mdinaris wylis xarji 
hidrologiur saguSagoze; Q1, Q2........Qn - analogi 
mdinareebis wylis xarjebi; Ft _ mdinaris Caxergil 
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ubnamde wyalSemkrebi auzis farTobia; F1, F2.........Fn 
analogi mdinareebis wyalSemkrebi auzis farTobebi. 

miRebuli ΣQ safuZvelze wyalsatevis Sevsebis 
xangrZlivobis (T) prognozi gamoiTvleba formuliT 

Q
WT
∑

= ,                                   (7) 

sadac W da Q∑ ganzomilebebia Sesabamisad m3 da 

m3/wm; T-si ki _ wamebi, romlebic Semdeg gadaiyvaneba 
wuTebSi, saaTebSi, dReebSi, TveebSi an wlebSi saTanado 
gadamyvan koeficientebze gamravlebiT. 

amrigad, (formula 7) miRebuli sidide gamoxatavs 
dagubebuli tbis avsebis xangrZlivobas im 
hidrometeorologiur pirobebSi, romelsac adgili aqvs 
Sevsebis dros. magram xSiria SemTxvevebi, roca mimdinare 
hidrometeorologiuri procesebi irRveva; adgili aqvs 
Tavsxma wvimebs. es ki aCqarebs Sevsebis process. 
magaliTad, md. xaxieTiswylis dagubebuli tbis avsebis 

mimdinare hidrometeorologiur pirobebSi, roca Q∑ =1,5 

m3/wm da filtraciis Sedegad Qf=0,5 m3/wm, dasWirdeboda 
                                    
T=W/( Q∑ _Qfil)=2100000/(1,5_0,5)=2100000 wm=24,3 dRe, 
 

magram, tba gairRva dagubebidan (29/IV) me-17 dRes. igi 
gamowveuli iyo wvimebiT; amitom, rogorc praqtikam 
gviCvena, saWiroa gamoviTvaloT, Cveulebriv, 
hidrometeologiur pirobebSi Sevsebis xangrZlivobasTan 
erTad (T), Sevsebis yvelaze adre damTavrebis droc. es 
dakavSirebulia Zlier da intensiur wvimebTan. maT mier 
gamowveuli wyalmovardnebis wylis maqsimaluri xarjebi, 
rogorc 1982-1992 wlebis hidrologiur dakvirvebaTa 
masalebi gviCveneben, uaxlovdebian 1%-ian uzrunvelyofis 
wylis maqsimalur xarjebs. amitom Sevsebis yvelaze 
xanmokle periodi unda iqnes gamoTvlili 1%-iani 
uzrunvelyofis wylis maqsimaluri xarjisaTvis (Q1%). 
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4.2.2. wyalsatevis Sevsebis xangrZlivobis 
prognozi wylis maqsimaluri xarjis 1%-iani 

uzrunvelyofisaTvis  (Q1%) 
 

wylis maqsimaluri xarjis (Q1%) gamosaTvlelad 
gamoiyeneba nax. 40-ze warmodgenili saangariSo mrudebi 
[53], mrudebis gamosayeneblad winaswar unda dadgindes 
mdinaris wliuri Camonadenis norma (Qo) formulebis (5) 
da (6) gamoyenebiT mxolod im gansxvavebiT, rom Q, Q1, 
Q2.........Qn nacvlad gamoiyeneba wliuri Camonadenis 
normebi Sesabamisad; dadgenili Q-s Sesabamisi 
koeficientis (K) mniSvnelobas aviRebT nax. 40-ze 
moyvanili mrudidan auzis saSualo simaRlis 
gaTvaliswinebiT. miRebul K-s vamravlebT Qo-ze, riTac 
gamoiTvleba wyalmovardnis udidesi wylis maqsimaluri 
xarji (Q); miRebuli Q mniSvnelobis 0,7-ze (Tu auzis 
saSualo simaRle <2000 m) an 0,8-ze (Tu auzis saSualo 
simaRle >2000 m) gamravlebiT miviRebT 1%-iani uzrun-
velyofis wylis maqsimalur xarjs. 

Q1% wylis maqsimaluri xarjis safuZvelze gamoiTv-
leba Sesabamisi wylis moculoba [W (Q1%)], romelic unda 
Semovides dagubebul tbaSi. misi mniSvneloba 
gamoiTvleba formula (5) Tanaxmad.  

tbebisa da maTi Sevsebis parametrebis gamoTvlis 
Tanmimdevroba, mdinareebis jruWulas, xaxieTiswylisa da 
fawas dagubebuli tbebis magaliTze, naCvenebia cxr. 5. 
cxrilidan Cans, rom avsebis dros mosalodneli 
wyalmovardnisa (Q1%) da mimdinare hidrometeorolo-

giuri pirobebis ( Q∑ ) gaTvaliswinebiT, avsebis 

xangrZlivoba Sesabamisad Seadgens 1,3-2,3, 3,6-16,5 da 1,4-5,2 
dReebs. amasTan, unda aRvniSnoT, rom Cveulebrivi 
hidrometeorologiuri pirobebis gaTvaliswinebis 
Sedegad miRebuli avsebis xangrZlivoba Sesabamisad 2,3, 
16,5 da 5,2 dReebs Seadgenda, rasac adgili hqonda 
faqtiurad. 
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nax. 40. amierkavkasiis mdinareebis wylis maqsimaluri xarjis 
zRvruli mniSvnelobis (K) damokidebuleba wliuri 

wylis xarjis normasTan (Q). 
         1. mdinareebi, romelTa wyalSemkrebi auzis farTobis 

saSualo simaRle < 2000 m da wliuri wylis xarjis norma 
< 50 m3/wm;  2. mdinareebi, romelTa wyalSemkrebi auzis 
farTobis saSualo simaRle > 2000 m da wliuri wylis 
xarjis norma > 50 m3/wm; 3. Q1%-ani uzrunvelyofis wylis 
maqsimaluri xarjebi, an mdinareebi, romelTa wyalSemkrebi 
auzis saSualo simaRle < 2000 m; 4.  md. rionis 1982 wlis 
1_2 aprilis wylis maqsimaluri xarji qvemo welSi. 
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aq cxrili 5? 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3. dagubebuli tbebis garRvevasTan dakavSirebuli 
nazRvlevi wyalmovardnis parametrebis gansazRvra 

(prognozi) 
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Caxergili kaSxlis garRvevasTan dakavSirebuli 
wyalmovardnis maxasiaTeblebis gaangariSeba xdeba 
Caxergili kaSxlis mTliani garRvevis SemTxvevisaTvis 
sami meTodis gamoyenebis safuZvelze: wylis donis, 
wylis xarjisa da wylis moculobis meTodebiT. 

 
 
 
 

4.3.1. dagubebuli tbebis garRvevasTan 
dakavSirebuli wyalmovardnis wylis maqsimaluri 

donis gamoTvla kaSxlis garRvevis adgilas 

 

wyalmovardnis wylis maqsimaluri donis gamoTvla 
kaSxlis garRvevis adgilas emyareba SokliCis [17] 
formulas, romelic miRebulia gerces hidravlikur 
laboratoriaSi eqsperimentuli kvlevis Catarebis 

Sedegad. dadginda, rom maqsimaluri done (Hi) 
damokidebulia dagubebuli tbis siganeze kaSxalTan (B) 
da TviT wyalmovardnis nakadis mier CaWril kalapotis 
siganeze (b) [17,33]. 

 
Hi=H/100.3B/b,                                              (8) 

 
Caxergili kaSxlis mTliani garRvevis SemTxvevi-

saTvis B=b, maSin 
 
 Hi=0.5H ,                                                                        (9) 
 
rasac praqtikaSi xSiri gamoyeneba aqvs. 
 
 

 

4.3.2 dagubebuli tbis garRvevasTan dakavSirebuli 
nazRvlevi wyalmovardnis wylis maqsimaluri 
xarjis gamoTvla kaSxlis garRvevis adgilas 
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kaSxlis mTliani garRvevis SemTxvevaSi nakadis mier 
gaWril kalapots umetesad trapeciis forma aqvs. igi 
masSi gamavali wylis nakadiT emsgavseba hidrometriaSi 
kargad cnobil `wyalsaSvs”. amitom, mis mier gatarebuli 
wylis xarji gamoiTvleba hidravlikaSi cnobili 
formuliT [33] 

 

gHmQ 2ϖ= ,                               (10) 
 

sadac ϖ  aris wyalmovardnis nakadis mier CaWrili 
kalapotis cocxali kveTis farTobi; m — wylis xarjis 
koeficienti; g— simZimis Zalis aCqareba; H — Setborvis 
done. 

sidide 9.12 =gm  da Tu ϖ =bH, sadac b aris 

dagubebuli tbis sigane Caxergil kaSxalTan, maSin Q-s 
gamosaTvleli formula miiRebs Semdeg saxes 
 

Q=1,9bH Η =1.9bH1.5,                                                                      
(11) 

 

xSirad gamoiyeneba agreTve kaSxlidan gadenili 
nakadis xvedriTi Camonadeni tbis siganis erT metrze, e.i. 
roca b=1 , maSin 

 

q=1 .9H 1,5m3/wm 1m-ze,                          (12) 
 

moyvanili formulebis Tanaxmad, md. xaxieTiswylisa 
da fawas dagubebuli tbebis garRvevis adgilas wylis 
xarjebi Seadgenen Sesabamisad 18106 (H=30 m, b=58 m) da 
38453 m3/wm (H=40 m, b = 80 m), xolo nakadebis xvedriTi 
Camonadeni Sesabamisad 312 da 480 m3/wm 1 m. 

 
4.4. wyalmovardnis hidrografis parametrebis 
Taviseburebani Caxergili kaSxlis garRvevis 

adgilas da maTi gamoTvlis Sedegebi 
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hidrografis parametrebi warmoadgenen TviT hidrog-
rafis TaviseburebaTa ganmsazRvrel maxasiaTeblebs. maTi 
saSualebiT SeiZleba ganvsazRvroT sxva maxasiaTeblebi, 
romelTa Sesaxeb ar gagvaCnia saTanado cnobebi. am mxriv, 
gansakuTrebiT gamoirCeva dagubebuli tbebis garRveva-
sTan dakavSirebuli wyalmovardnebis hidrografebi. 
amitom qvemoT SevCerdebiT garRvevasTan dakavSirebuli 
wyalmovardnebis hidrografebis parametrebze. maT 
ricxvs, Cveulebrivi hidrografebis msgavsad, miekuTvneba 
[34]. 
-wyalmovardnis wylis maqsimaluri xarji         Qmaqs, 
-wyalmovardnis wylis saSualo xarji                 QsaS, 
-wyalmovardnis saerTo xangrZlivoba                          T, 
-wyalmovardnis matebis fazis xangrZlivoba          Tm, 
-wyalmovardnis dacemis fazis xangrZlivoba         Td, 
-dagubebuli wylis saerTo moculoba             W, 
-wyalmovardnis matebis fazis wylis moculoba   Wm, 
-wyalmovardnis dacemis fazis wylis moculoba   Wwm, 
-wyalmovardnis hidrografis asimetriis koeficienti, 
 

           γ1=Td/Tm,                                                                        (13) 
    γ2=Wd/Wm,                                                                      (14) 
     γ3=Wm/W,                                                                                                               (15) 

 

-wyalmovardnis hidrografiis sisrulis koeficienti  
matebis fazisaTvis 
  α 1 = Wm /Qmaq. Tm,                                           (16) 
dacemis fazisaTvis  

  α 2 = Wd /Qmaq. Td,                                (17) 
mTliani hidrografiisaTvis 

    α 3 = W/Qmaq. T,                                  (18) 
- wyalmovardnis hidrografis formis koeficienti 
 
       ƒ1= Qmaq. /QsaS.   ƒ2= Qmaq. Tm/W= ƒ1 Tm /T,             (19) 

 

zemoT moyvanili ƒ1 da ƒ2 gamosaxulebis urTierT 
CasmiT vRebulobT 
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QsaS. = W/T,                                     (20) 
 

xolo ƒ2-an 
 
ƒ1= Qmaq. T /W,                                   (21) 

 
rac warmoadgens wyalmovardnis hidrografis 

mTliani sisrulis koeficientis Sebrunebul sidides. 
qvemoT mogvyavs gamoTvlis Sedegebi mdinareebis 

fawasa da xaxieTiswylis dagubebuli tbebisa da maT 
garRvevasTan dakavSirebuli wyalmovardnebis maxasiaTe-
blebi (parameterbi) (cxr. 6).  

gamoTvlebidan Cans, rom asimetriis koeficienti 
mudmivia yvela im wyalmovardnis hidrografebisaTvis, 
romelTa warmoSoba dakavSirebulia Caxergili kaSxlis 
mTlian garRvevasTan. asea sxva nebismier Tm, Wm-is 
mniSvnelobebis dros aRebuli SemTxvevis wyalmovardnis 
hidrografebisaTvis. 

amrigad, Tu cnobilia dagubebuli tbis wylis 
moculoba, SegviZlia gamovTvaloT wylis moculoba 
hidrografis matebis fazaSi  

 
Wm=0.67 Wo ,                                   (22) 
 
da wylis moculoba hidrografis dacemis fazaSi. 
 
Wd=0.33 Wo ,                                   (23) 
 
hidrografiis sxva danarCeni koeficientebi, 

rogoricaa hidrografis sisrulis da hidrografis 
formis koeficientebi icvlebian Qmaqs da W0-is 
cvalebadobis mixedviT; maTgan hidrografis sisrulis 
koeficients aqvs klebadobis xasiaTi da wyalmovardnis  

 
cxrili 6 

dagubebuli tbebisa da maT garRvevebTan 
dakavSirebuli wyalmovardnebis parametrTa gamoTvlis 

Sedegebi 
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# 
dagubebuli tbebisa da wyalmovardnebis 

parametrebis dasaxeleba 

g
an
z
o
mi
l
eb
a 

dagubebuli 

tba 

md
. 
f
aw

a 

md
. 
 

x
ax

ie
T
is

w
ya
l
i 

1 2 3 4 5 6 

1 dagubebuli tbis sigrZe L, km 2,85 1,8 

2 dagubebuli tbis sigane B, m 80 100 

3 dagubebuli tbis Setborvis done h, m 40 35 

4 

dagubebuli  

tbis  

wylis moculoba: 

mTliani W, m3  3,8 106 2,1 106 

matebis fazaSi W,m3 2,53 106 1,4 106 

dacemis fazaSi W, m3 1,27 106 0,7 106 

5 
wyalmovardnis wylis: maqs. xarji  Qmaqs, m3/wm 38453 18106 

saSualo xarji  QsaS, m3/wm 586 415 

6 

wyalmovardnis 
xangrZlivoba: 

mTliani T, wm 6480 5061 

matebis fazaSi Tm, wm 4320 3374 

dacemis fazaSi Tp, wm 2160 1687 

7 
hidrografis asimetriis 
koeficienti: 

matebis fazaSi γ1 0,50 0,50 

dacemis fazaSi γ2 0,50 0,50 

mTliani γ3 0,67 0,67 

8 
hidrografis sisrulis 
koeficienti: 

matebis fazaSi α1 0,015 0,023 

dacemis fazaSi α2 0,015 0,023 

mTliani α3 0,015 0,023 

9 hidrografis formis koeficienti: 
f1 65,02 43,60 

f2 43,70 29,10 

 
wylis maqsimalur xarjTan gamoixateba aseTi 
damokidebulebiT 

 

            α = 0,03 _ 375*10-9 Qmaq                                                (24) 
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es ki gvaZlevs saSualebas gamoviTvaloT 

wyalmovardnis mTliani xangrZlivoba, romlis 
gamosaTvleli formulis (7) Tanaxmad formulas aqvs 
Semdegi saxe. 

 

      
maqmaq QQ

HBL
Q
W

)1037503,0(3 9−⋅−
⋅⋅

=                       (25) 

 
Semowmebis Sedegebi md. fawas magaliTze: 
 

)6480(6330
38453)384531037503,0(3

401002850
9 =

⋅⋅⋅−
⋅⋅

= −T  

 
gansxvaveba sul 150 wm. asea md. xaxieTiswylis 

magaliTzedac: 
 

)5061(5000
18106)181061037503,0(3

351001800
9 =

⋅⋅⋅⋅
⋅⋅

= −T  

 
aqac gansxvaveba 61 wm (cdomileba Seadgens 1-2%) 
 
 
aseve SegviZlia gamoviTvaloT Tm da Td; marTlac 

Tu formulebis marcxena mxareebi tolia (И1 = И2),  maSin 
marjvena mxareebic toli iqneba, e.i. 
 

 
Td / Tm= Wd/ Wm                                   (26) 

 
 
 
gardaqmniT vRebulobT 
 
Td Wm =  Tm Wd 
(T-Tm) Wm = Tm Wd 
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TWm -Tm Wm = Tm Wd 
TWm= Tm Wd+ Tm Wm 

        Tm= TWm / (Wd+ Wm )= TWm / W0=0.67T,            (27) 
 
aqedan ki 
 

Td=0.33T                                (28) 
 

amrigad, formulebi (23), (24) da 27-28-iT gamoiTvle-
ba Wm, Wd, T, Tm da Td, romlebic, Tavis mxriv, 
warmoadgenen prognozul sidideebs. 

 

 

4.5. Caxergili kaSxlis garRvevis adgilas mis 
mTlian garRvevasTan dakavSirebuli wyalmovardnis 

hidrografis gaangariSeba 

 
Caxergili kaSxlis mTlian garRvevasTan dakavSi-

rebuli wyalmovardnis hidrografi, rogorc zemoT 
aRvniSneT, xasiaTdeba wylis xarjebis (doneebis) 
intensiuri matebiT da aseve intensiuri dacemiT, ise rom 
misi matebis fazis xangrZlivoba orjer metia misi 
dacemis fazis xangrZlivobaze. es kargad Cans zemoT 
moyvanil nax. 37-ze warmodgenili hidrografebidan. 

hidrografebis aseTi modeli daedo safuZvlad 
kaSxlis mTlian garRvevasTan dakavSirebul wyalmova-
rdnis hidrografebis gaangariSebas. 

gamoyenebul iqna safexuriani aproqsimaciis meTodi, 
romlis Tanaxmad wyalmovardnis matebisa da dacemis 
fazebis xangrZlivoba iyofa safexurebad ΔT-s bijiT. 
maSin matebis fazis (Tm) pirvel safexurze gveqneba Tm1= 
ΔT; meore safexurze Tm2 = ΔT+ ΔT da a.S. manam, sanam Tm i ar 
gaxdeba Tm -s toli. aseve, dacemis fazaSi pirvel 
safexurze gveqneba Td1 = ΔT, meore safexurze Td2= ΔT+ ΔT 
da a.S. manam, sanam Tdi =Td. 
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hidrografis modelidan (nax. 41) dadgenili 
safexurebisaTvis gamoiTvleba Sesatyvisi wylis xarjebi 
(doneebi). 

miRebuli sidideebis safuZvelze gamoiTvleba 
xangrZlivobisa da Sesatyvisi wylis xarjebis 
koeficientebi. 

 
KTm i =Tm i / Tm,  KT id =Tdi / Td ,                                                        (29) 
 
KQm i = Qm i / Qmaq.,   KQdi = Qd i / Qmaq.,                           (30) 
 

aseTi gziT gamoTvlili K T  da K Q-s mniSvnelobebi 
mocemulia cxr. 7 da nax. 41-is saxiT. 

 

 
 

nax. 41. Caxergili kaSxlis garRvevasTan dakavSirebuli wya-
lmovardnis hidrografis koordinatebis mrudebi 
dacemis fazisaTvis (mrudi 1) da matebis fazisaTvis 
(mrudi 2). 

 
cxrili 7. 

 

 - 104 - 



saangariSo hidrografis Ti /T da Qi / Qmaq. koordinatebi 

 

Tm i / Tm (Tdi / Td) Qmi/Qmaq. Qdi / Qmaq. 

1 2 3 
0.0 0.0 1.0 
0.1 0.01 0.45 
0.2 0.03 0.25 
0.3 0.07 0.15 
0.4 0.10 0.08 
0.5 0.15 0.05 
0.6 0.20 0.02 
0.7 0.29 0.02 
0.8 0.41 0.015 
0.9 0.62 0.015 
1.0 1.00 0.0 

amrigad, Tu cnobilia wyalmovardnis hidrografis 
matebis xangrZlivoba (Tm) da xangrZlivobis bijis (ΔT) 
Sesatyvisi matebis xangrZlivoba i droisaTvis (Tmi), maSin, 

cxr. 7 an nax. 41-is saSualebiT miviRebT Tmi / Tm-is 

Sesabamis Qmi/Qmaqs-is mniSvnelobas. misi Qmaqs-ze 
gamravlebiT ki miviRebT hidrografis koordinats wylis 
xarjis matebisa da dacemis xangrZlivobis i droisaTvis. 
magaliTad, gamoviTvaloT xaxieTis dagubebuli tbis 
garRvevasTan dakavSirebuli wyalmovardnis hidrografi 
Caxergili kaSxlis mTliani garRvevis adgilas. 

mocemuli gvaqvs dagubebuli tbis sigane 60 m 
Caxergil kaSxalTan da Setborvis done 30 m. gamoTvlil 
iqna (ix. cxr. 6) Qmaqs =18106 m3/wm, hidrografis matebis 
fazis xangrZlivoba 3374”(56’) da dacemis fazis 
xangrZlivoba 1687” (28’). hidrografis gamoTvlis sqema 
naCvenebia cxr. 8. hidrografis koordinatebis 
safuZvelze agebuli xaxieTiswylis dagubebuli tbis 
mTlian, garRvevasTan dakavSirebuli hidrografi 
naCvenebia nax. 37 (mrudi 1), sadac moyvanilia hidrografi-
analogi (mrudebi 2_4). gaangariSebuli hidrografi 
asaxavs zemoT gamoTqmul debulebas imis Sesaxeb, rom 
ganxiluli kategoriis  wyalmovardnisaTvis hi-
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drografebis matebis fazis xangrZlivoba orjer metia 
dacemis fazis xangrZlivobaze. gaangariSebuli hidrog-
rafi, ZiriTadad, eTanxmeba faqtiur hidrografebs da es 

damTxveva  laparakobs cxr. 7 moyvanili hidrografis Ti / 

T  da  Qi /Qmaqs koordinatebis praqtikuli gamoyenebis 
SesaZle-blobaze.  

 
 
 
 
 
 
 
 

cxrili 8  
 

md. xaxieTiswylis dagubebuli tbis garRvevasTan 
dakavSirebuli wyalmovardnis hidrografis koordinatebis 

gamoTvla Caxergili kaSxlis garRvevis adgilas 

wyalmovardnis 
xangrZlivoba, wuTi 

koordinatebi 
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K
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=
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 i
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T m
 

K
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i  
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T 
d
 i

  /T
d

 

0 0  0  0.0 0 
5 5  0.089  0.010 181 
10 10  0.179  0.030 543 
15 15  0.268  0.058 688 
20 20  0.357  0.080 1448 
25 25  0.446  0.113 2046 
30 30  0.536  0.168 3042 
35 35  0.625  0.222 4020 
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4.6. mdinaris xeobis Caxergili kaSxlis mdgradobis 
Sefaseba 

 
Caxergili kaSxlis warmoSobisas xSirad ibadeba 

kiTxva: mdgradia, Tu mosalodnelia kaSxlis garRveva. 
amitom, kaSxlis mdgradobis Sefasebas praqtikuli 
mniSvneloba aqvs. kaSxlis mdgradobaze mravali faqtori 
moqmedebs. maT Soris mTavaria wyali. igi moqmedebs 
Tavisi woniT, romlis maqsimums adgili aqvs kaSxlis 
fskerze da gamoiTvleba formuliT [33]:  

2

2HW γ= ,                                  (31) 

sadac W  aris wylis wneva (t/m2); И — wylis xved-
riTi wona (t/m3); H — Setborvis done (m). 

magram kaSxali, Tavis mxriv ewinaaRmdegeba wylis 
dawolas da es winaaRmdegobis Zala aris xaxunis Zala P, 
romelic gamoiTvleba formuliT:  
 

  P=ƒΣP,                                     (32) 
 

sadac ƒ aris xaxunis koeficienti; ΣP — vertika-
luri Zalebis jami, romelic Tavis mxriv gamoiTvleba 
formuliT 

40 40  0.714  0.307 5558 
45 45  0.804  0.418 7568 
50 50  0.893  0.595 10773 
56 56  1.000  1.000 18106 
61  5  0.179 0.290 5251 
66  10  0.357 0.120 2173 
71  15  0.536 0.034 616 
76  20  0.714 0.020 362 
81  25  0.893 0.015 272 
84  28  1.00 0 0 
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ΣP=υ+N ,                                                                         (33) 

 

sadac И aris Caxergili kaSxlis wona; N —wylis 
wneva, romelic mimarTulia qvevidan zeviT. 

moyvanili formulebidan naTlad Cans, rom Tu 
wylis wneva (W) metia kaSxlis xaxunis Zalaze (P), 
kaSxali aramdgradia da piriqiT; sxvanairad rom vTqvaT, 
Tu Sefardeba 

 P / W<1 
kaSxali aramdgradia, Tu Sefardeba: 

                       
                      P / W>1 

 
kaSxali mdgradia. am Sefardebas mdgradobis koefici-
ents uwodeben (K). 

amrigad, mdgradobis koeficienti gamoiTvleba 
formuliT 

 
K=P/W=ƒ(υ-N)/W,                                                                                     

(34) 
 

formula (34)-Si Semavali parametrebi gamoiTvleba 
(2) formulis Tanaxmad: magaliTad, xaxieTiswylis xeobis 
Caxergili kaSxlis moculoba Wx=20 1062,5 =50 106t 

dagubebuli wylis moculoba W =2.1 106m3  maTi Sefardeba 
 

P/W=50 106 /2.1 106 
 
rogorc Cans, es fardoba metia 1-ze; amis gamo 

kaSxali mdgrad mdgomareobaSi iyo. aseT Tanafardobas 
adgili hqonda md. fawas xeobaSi Caxergili kaSxlis 
mdgradobisas: 

 
P/W=1.8 106 2.5/3.8 106=1.18, 

magram kaSxlebi mainc gairRa: 10-11 da 20-22 m 
siRrmiT, 50-60; 80-92 m. siganiT, Sesabamisad. es garRveva 
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md. xaxieTiswyalze gamowveuli iyo dinamiuri wnevis 
gamo, romelic daemata statistikur wnevas. es ki  
gamowveuli iyo Tavsxma wvimis wyalmovardnis 
Camonadenis Sedegad, magram Camonadeni didi ar iyo — 5-
6-jer naklebi, vidre wylis maqsimaluri xarji. maSin 
gairRva mxolod TxemTan axlos mdebare kaSxlis nawili. 
aseve, gairRva imave raionSi mdebare md. jruWulas 
Caxergili kaSxali, magram es moxda TiTqmis erTi wlis 
Semdeg, mTliani garRveviT. es ki gamowveuli iyo ufro 
meti wnevis gavleniT, vidre im dinamikuri wnevisa, 
romelsac adgili hqonda md. xaxieTiswylis dagubebuli 
tbis garRvevisas 1991 w 16 maiss. sul sxva viTarebaSi 
moxda md. fawas dagubebuli tbis garRveva. gamoirkva, 
rom samxedro specialistebs, romlebic akvirdebodnen 
tbis avsebis reJims, gamouyenebiaT afeTqebebi Caxergili 
kaSxlis garRvevisaTvis. faqtiurad, afeTqebebma 
gaafxviera Caxergili kaSxlis zeda wyeba, romelic 
dagubebulma wyalma advilad gaarRvia. raki 
wyalmovardnis Sedegi aRmoCnda savalalo, samxedro 
specialistebma dumili amjobines. 

sxva mravali magaliTis moyvana SeiZleba, magram 
SevCerdebiT erT maTganze. 1967 w 16 ivniss md. CxalTas 
xeoba mTa awgarasTan Caixerga klde-zvaviT, romelsac 
hqonda sigrZe 2 km, sigane 400 m, moculoba 3 mln.m3 [22]. 
klde-zvavma gadaketa md. CxalTa da warmoiSva 
dagubebuli tba, romelmac 3 dRis Semdeg gaarRvia 
Caxergili kaSxali da daicala [22]. Tu miviRebT md. 
CxalTas im dReebis wylis saSualo xarjs 20 m3/wm 
(analogis meTodis gamoyenebiT md. CxalTa — sof. 
CxalTas monacemebis safuZvelze), maSin wylis moculoba 
mesame dRis bolos miaRwevda 9,23 mln.m3. formula (34)-is 
gamoyenebiT miviRebT: 

 
K=P/W=2.5 3000000/9230000=0.8 .             

 
rogorc Cans, Caxergili kaSxlis mdgradobis 

koeficienti <1-ze, rac gviCvenebs kaSxlis 
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aramdgradobas. is unda gaerRvia wyals misi didi wnevis 
gamo. marTlac, kaSxali gairRva, amasTan, mTlianad. 

 
 

 

4.7. dagubebuli tbis garRvevasTan dakavSirebuli 
wyalmovardnis wylis maqsimaluri doneebisa da 
xarjebis gansazRvra mdinaris tranzitul ubanze 

 
dagubebuli tbebis garRvevis Sedegad Zirs 

daSvebuli wyali Caedineba mdinareSi. am mxriv es mdinare 
warmoadgens tranzitul mdinares. ase magaliTad, md. 
fawaze, 1991 w 29 aprils miwisZvris Sedegad 
warmoSobili dagubebuli tbis garRvevasTan 
dakavSirebulma wyalmovardnam gaiara jer md. fawa, 
Semdeg didi liaxvi da bolos md. mtkvari; gamoiwvia 
doneebis mateba sof. fawasTan 7-8 m, sof. kexvTan 5-6 m, q. 
cxinvalTan 3-4 m, q. gorTan 1,2 m da q. TbilisTan 0,5 m. 
aseve, md. xaxieTiswyalze, imave miwisZvris Sedegad 
warmoSobili dagubebuli tbis garRvevasTan dakav-
Sirebulma wyalmovardnam gaiara TviT md. xaxieTiswyali, 
Semdeg md. yvirila, romlebic tbis garRvevis qvemoT war-
moadgendnen aRniSnul wyalmovardnisaTvis tranzitul 
mdinareebs. wyalmovardnis nakadis done mcirdeboda 
gavlili manZilis zrdasTan erTad da Seadgenda 3-4 m 
sof. perevTan, 0,8 m. q. saCxeresTan da 0,6 m-s q. 
zestafonTan. aseTi Semcirebis xasiaTi hqonda wylis 
xarjebsac. igi Seadgenda 1543 m3/wm sof. kexvTan, 230 m3/wm 
zahesTan, 202 m3/wm q. TbilisTan, 803 m3/wm da 548 m3/wm sof. 
perevTan, 98 m3/wm q. saCxeresTan da 37 m3/wm q. 
zestafonTan, Caxergvis garRvevis adgilidan, 
Sesabamisad, 15, 123, 133, 3, 4, 28 da 82 km-is gavlis Semdeg. 

msgavsi, sxva mravali magaliTis moyvana SeiZleba, 
magram zemoT aRniSnuli sruliad sakmarisia imis 
TvalsaCinoebisaTvis, rasac adgili aqvs mdinaris 
tranzitul ubnebze wyalmovardnebis wylis maqsimaluri 
xarjebis transformaciis dros. 
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transformaciis mTavar faqtorebs warmoadgenen 
mdinaris nakadis gaSlis procesebi, romlebsac adgili 
aqvs mdinaris kalapotisa da mimdebare Walebis 
farglebSi. isini TavisTavad xasiaTdebian kalapotis 
siganis, sigrZis, daxrilobis, agebulebis, zedapiris 
uswormasworobis, mqiseobis, wylianobisa da sxva 
mravali faqtoris didi sxvadasxvaobiTa da 
cvalebadobiT. sakmarisia aRvniSnoT, rom maTematikuri 
modelis sqemisaTvis mdinares yofen ubnebad, TiToeul 
ubans ki Tavis mxriv marcxena, Sua da marjvena 
nawilebad. yvela am ubnis nakadis gaSlis procesebis 
faqtorTa raodenoba 22-28-mde aRwevs. magram sxva 
sirTules mainc aqvs adgili, radgan zogierT 
SemTxvevaSi ar aris saTanado informaciac; saerTod, 
saWiroa specialuri gazomvebi da dakvirvebebi. amitom, 
mravali mkvlevari cdilobs SeimuSaos martivi meTodi, 
romelic uzrunvelyofs transformirebuli wyalmova-
rdnis maxasiaTeblebis gamoTvlis damakmayofilebel 
Sedegebs. am mxriv yuradRebas imsaxurebs i.goglibis, 
m.kuzminis, i.sokolnikovis, b.poliakovis formula [17,33]. 

 

T
L

Hh
β−

= ,                                   (35) 

 
n.ruxaZisa da i.xerxeuliZis formula [41] 
 

)05.0(5.0 3 2 βLHhh −= ,                      (36) 

 

sadac h aris wyalmovardnis wylis maqsimaluri do-
ne saangariSo kveTze; H —dagubebuli tbis (wyalsacavis) 
wylis done kaSxalTan; L — manZili kaSxlidan saan-

gariSo kveTamde; β  — nakadis gaSlis intensivobis 

koeficienti; T — wylis kaSxalidan gadinebis 
xangrZlivoba saaTebSi. 

β -s mniSvneloba meryeobs Zalian did farglebSi: 

0,075-dan 0,90-mde, magram i.goglibisa da misi 
Tanaavtorebis Tanaxmad [17,33] es cvalebadoba ar aris 
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damokidebuli tbis (wyalsacavis) morfometriaze. misi 
dadgena SeiZleba specialuri dakvirvebebis safuZvelze. 
es ki aZnelebs (35) formulis praqtikul gamoyenebas. 
ufro myar safuZvels emyareba n. ruxaZisa da i. 

xerxeuliZis formula, romlis Tanaxmad β  aris sawyisi 

(b) da saangariSo (B) kveTebis siganeebis Sefardeba 
Semdegi saxiT [41]: 

 

β =(b/B)0.7                                                                                              (37) 

 
msgavsi formulebi, gamoiyeneba mdinaris tranzitul 

ubanze transformirebuli wyalmovardnis wylis 
maqsimaluri donis gamosaTvlelad. unda SevniSnoT, rom 
tranzitul ubanze doneebis Semcirebis tendenciasTan 
erTad, rogorc es formulebidan Cans, adgili aqvs mis 
matebas, roca B<b, an momdevno ubanze, roca Bi naklebia 
win mdebare ubnis Bi-1-ze. amitom did upiratesobas 
aniWeben wylis xarjebs, romlebic doneebis 
cvalebadobisagan gansxvavebiT xasiaTdebian mxolod 
Semcirebis tendenciiT. am mxriv sainteresoa izoqro-
nuli Teoriis ori etapobrivi sqemis analizis 
safuZvelze z. mesxias [2,6] mier Sedgenili mdinaris 
tranzitul ubanze wylis xarjis gamosaTvleli 
formulebi: 

Fq
L
FLqbLhLFqQ =====

1
11

2
3111 2

222 ,          (38) 

Fq
L
L

L
FLqbLhLFqQ

2

1

2
122

2
3221 2

222 ===== ,      (39) 

Fq
L
L

L
FLqbLhLFqQ

3

1

3
133

2
3331 2

222 ===== ,        (40) 

da a.S. 
sadac 1 aris mdinaris kveTi, romlis zemoT for-

mirdeba mdinaris Camonadeni; 2, 3 da a.S. aris tranzitul 
ubanze mdinaris kveTis rigiTi nomeri, sadac unda 
gaiaros pirveli kveTidan gavlilma wyalma, Sesabamisad 
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Q1, Q2 da Q3 wylis xarjebma; L1, L2 da L3 mdinareebis 
sigrZeebia saTavidan kveTamde; F — wyalSemkrebi auzis 
farTobi; q da h — Sesabamisad Camonadenis moduli da 
Camonadenis fenis simaRle: formulebis Tanaxmad tra-
nzitul ubanze, Tu adgili ar aqvs nakadis gaSlis 
procesebis gavlenas, wylis xarji mdinaris sigrZeze ar 
unda icvlebodes. marTlac, formulebis marjvena 
nawilis pirveli wevri (Fq) ucvlelia yvela kveTisaTvis, 
magram igi cvalebadia. misi mniSvnelobis SecvliT meore 
wevriT, Semdeg mesame, meoTxe da mexuTe wevrebiT, 
miviRebT, rom pirvel kveTze Camonadeni udris pirvel 
wevrs, meore, mesame da a.S. kveTebze ki Semcirebul wylis 
xarjebs L1/L2-ze gamravlebuli meore kveTze, L1/L3-ze 
gamravlebuli mesame kveTze da a.S. ase rom, mdinaris 
tranzituli ubnebisaTvis transformirebuli maqsima-
luri xarjebis gamosaTvlel formulebSi wevrebis 
Secvlis Sedegad gaCnda axali wevri — mdinaris sigrZis 
reduqciis koeficienti: L1/L2 meore kveTisaTvis, L1/L3 _ 
mesame kveTisaTvis da a.S. maT upiratesobaze laparakobs 
gamoTvlis Sedegebi. samwuxarod ar gvaqvs specialuri 
dakvirvebis masala; miuxedavad amisa, aRebul iqna 
ramdenime SemTxveva. ase magaliTad, 1968 w 18-21 aprils 
md. mtkvarze gaiara katastrofulma wyalmovardnam, 
romlis maqsimalurma xarjma xerTvisis, minaZis, likanis, 
grakalis, Zegvis, Tbilisis, kirzanisa da xulufis 
hidrologiur saguSagoebze miaRwia 742, 1100, 1520, 1900, 
2170, 2450, 2710, 2720 m3/wm-s. rogorc Cans, maqsimaluri 
xarji izrdeboda mdinaris sigrZis zrdasTan erTad. 
magram aSkarad SeimCneva transformaciis niSnebi; 
gansakuTrebiT man Tavi iCina Tbilisis qvemoT, rac 
warmoadgens wyalmovardnis nakadis gaSlis (garTxmis) 
procesebis zemoqmedebis Sedegs mdinaris kalapotisa da 
mimdebare Walebis farglebSi. analogiuri SemTxveva 
ganmeorda md. araqsze, sadac 1969 w. 1-11 maiss adgili 
hqonda katastroful wyalmovardnas, romlis wylis 
maqsimaluri xarji izrdeboda mdinaris sigrZis 
zrdasTan erTad da miaRwia sof. surmaluSi (farTobi 
22100 km2) 1690 m3/wm, sof. kizilvankSi (farTobi 54300 km2) 
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— 2230 m3/wm [54]. es mateba gagrZelda md. araqsis 
SesarTavis qveviTac da miaRwia maqsimums md. mtkvris 
hidrologiur saguSagosTan sof. suraSi (35 km gavlis 
Semdeg) 2680 m3/wm. amis qvemoT md. mtkvris uSenakado 
ubanze iwyeba wylis maqsimaluri xarjis Semcireba da 121 
km-is gavlis Semdeg es xarji gaxda 2350 m3/wm, e.i. 
Semcirda. 330 m3/wm-iT wylis maqsimaluri xarjis aseTi 
Semcireba aixsneba nakadis gaSlis procesebis 
zemoqmedebiT. analogiur SemTxvevas, hqonda adgili md. 
qsanze, 1987 w. 11 ivniss. katastrofulma wyalmovardnam, 
didi zarali miayena qsnis xeobis mosaxleobas. wylis 
maqsimaluri xarjis dasadgenad 1989 w. ivnis-seqtemberSi 
Catarda specialuri gazomvebi maRali donis niSnulis 
mixedviT da 22 kveTze gamoTvlil iqna wylis xarjebi 
[55]. dadginda, rom es xarjebi izrdeboda mdinaris sigr-
Zeze, miaRwia maqsimums 606 m3/wm sof. qsovrisis qvemoT 2 
km-ze (saTavidan 69-e km-ze); Semdeg adgili hqonda mis Sem-
cirebas da SesarTavTan Seadgenda 516 m3/wm. ase rom, md. 
qsnis momdevno 15 km-iani ubani warmoadgenda aRniSnul 
waylmovardnisaTvis tranzitul ubans. 

CamoTvlili mdinareebis tranzituli ubnebisaTvis 
gamoTvlili wylis maqsimaluri xarjebis Sedegebi 
moyvanilia cxr. 9. 

cxr. 9-dan Cans, rom transformirebuli wylis maq-
simaluri xarjebis sidideebi kargad eTanxmebian 
faqtiurs; gansxvaveba ar aRemateba 12,5%-s, saSualod ki 
Seadgens 6,5%-s, rac 2,5-3-jer naklebia wylis 
maqsimaluri xarjebis gazomvis sizusteze. 

es saSualebas gvaZlevs (38-40) formulebi gamoviye-
noT mdinareTa tranzitul ubnebze garRvevasTan dakavSi-
rebuli wyalmovardnis wylis maqsimaluri xarjis 
gamosaTvlelad. im pirobiT, rom L1-is mniSvnelobad 
aRebulia ara mdinaris sigrZe, aramed TviT dagubebuli 
tbis sigrZe, xolo L2, L3 da a.S. manZilebia kaSxlis 
garRvevis adgilidan mdinaris tranzituli ubnebis 
nebismier kveTamde L1 CaTvliT, e.i. aRniSnuli mdinareebis 
moqmed hidrologiur da zogierT eqspediciur kveTebze 
gazomil iqna garRvevasTan dakavSirebuli nazRvlevi 
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wyalmovardnebis wylis maqsimaluri xarjebi. maT 
safuZvelze, rogorc saimedo wylis xarjebi, (41) formu-
lis daxmarebiT gamoTvlil iqna TviT is xarji, 
romelsac eqneboda adgili Caxergili kaSxlis garRvevis 
adgilas (Qmaq). am SemTxvevaSi, gamoyenebul iqna 
Sebrunebuli Sefardeba, e.i. L2/L1 meore kveTisaTvis, L3/L1 
mesame kveTisaTvis da a.S., saWiro monacemebi da 
gamoTvlebis Sedegebi moyvanilia cxr. 9-Si. rogorc Cans, 
gamoTvlili wylis xarjebi Caxergili kaSxlis 
garRvevis adgilas erTmaneTTan Zalian axlos arian ±7%-
is farglebSi. praqtikuli mniSvnelobisaTvis viRebT 
saSualo sidides, romelic Seadgens xaxieTis 
dagubebuli tbis kaSxlis garRvevis adgilas 2439 m3/wm, 
xolo fawas dagubebuli tbis kaSxlis garRvevis 
adgilas 12530 m3/wm. am sidideTa dasadastureblad 
miRebuli Sedegebi Sedarebulia formuliT (11) miRebul 

 
cxrili 9 

mdinareTa tranzitul ubnebze wyalmovardnebis 
transformirebuli wylis maqsimaluri xarjebis gamoTvlis 
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1 2 3 4 5 6 7 8 9 
mtkvari-q. Tbilisi 474 2450  2450     
mtkvari-sof. kirzani 625 2710 708 2002 0.76 1858 144 7.2 
mtkvari-sof. xulufi 687 2720 794 1926 0.69 1690 236 12.5 
mtkvari-sof. kirzani 625 2710  2710     
mtkvari-sof. xulufi 687 2720 86 2634 0.91 2465 169 6.4 
araqsi-(mtkvari-sof. sura) 1107 2680  2680     
araqsi-(mtkvari-sof. saliani) 1228 2350  2350 0.90 2412 62 2.6 
qsani-2km qvemoT sof.qsovrisi 69 606  606     
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SesarTavi 84 516  516 0.82 497 19 3.7 
saSualo        6.5 

 
Q1=L1/L1Qmaq.                 
Q2=L1/L2Qmaq.                            (41)           

Q3=L1/L3Qmaq. 
da a.S. 
 

SedegebTan: 2429 m3/wm md. xaxieTiswylis dagubebuli tbis 
kaSxlis garRvevis adgilas da 13771 m3/wm md. fawas 
dagubebuli tbis kaSxlis garRvevis adgilas. es 
sididebi, rogorc Cans, kargad emTxvevian erTmaneTs ±2-
3%-is farglebSi. 

miRebuli Sedegebi saSualebas gvaZlevs SevadginoT 
wylis maqsimaluri xarjis gamosaTvleli formula 
kaSxlis garRvevis adgilisaTvis wylis im xarjebis 
safuZvelze, romlebic gaizoma kaSxlis qvemoT mdebare 
hidrologiur saguSagoebze nazRvlevi wyalmovardnis 
gavlis dros. formulas aqvs Semdegi saxe: 
 

Qmaq.=[(L2+L1)Q2+(L3+L1)Q3+……+(Ln+L1)Qn ]/ nL1,    (42) 
 

sadac n hidrologiuri kveTebis raodenobaa. danar-
Ceni aRniSvnebi igivea, rac (40) formulaSi. 

Semowmebis TvalsazrisiT mogvyavs gamoTvlis 
Sedegebi dagubebuli fawas tbis garRvevasTan 
dakavSirebuli wyalmovardnisaTvis: 

Qmaq.=[(15+2)1543+(123+2)230+(133+2)202] 3*2=13708 m3/wm, 
rac emTxveva cxr. 12-Si moyvanil gasaSualebul si-

dides 13771 m3/wm.  
imave formuliT gamoTvlili iqna wyneTis 

wyalsacavis kaSxlis garRvevis adgilas maqsimaluri 
wylis xarji 0,04, 0,11 da 7,5 km qvemoT (nax. 42) gazomili 
imave wyalmovardnis wylis maqsimaluri xarjebis 
safuZvelze, kerZod, 
Qmaq.=[(0.04+0.18)329+(0.11+0.18)350+(7.5+0.18)30]/3*0.18=748m3/wm 

e.i. wylis maqsimaluri xarji kaSxlis garRvevis 
adgilas Seadgens 748 m3/wm. misi sisworis dasamtkice-

 - 116 - 



blad mogvyavs metad saWiro kaSxlis garRvevis siganis 
gamosaTvleli formula, romelic (1) formulis Tanaxmad 
 

B=Qmaq./1.9H3/2=748/1.943/2=50,                (43) 
 

e.i. kaSxlis garRvevis sigane Seadgens 50 m. es ki TiTqmis 
emTxveva adgilze nivelobiT gazomil siganes, rac 
Seadgenda 55 m.  

amrigad, miviReT TeoriisaTvis da praqtikisaTvis uaR-
resad saWiro axali formula, romelic saSualebas gvaZ-
levs gamoviTvaloT tbis garRvevasTan dakavSirebuli 
wyalmovardnis wylis maqsimaluri xarji da kaSxlis 
garRvevis sigane garRvevis adgilas amave wyalmovardnis 
wylis maqsimaluri xarjebis gazomvis safuZvelze 
tranzitul ubnis hidrologiur kveTebze – saguSagoebze. 
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nax 42. md. xeviswylis ganivi profili. 
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4.8. dagubebuli tbebis garRvevasTan 
dakavSirebuli wyalmovardnebis wylis maqsimalur 
doneTa da xarjTa gamosaTvleli (saprognozo) 

formulebi 

 
zemoT miRebuli damakmayofilebeli Sedegebi 

saSualebas gvaZlevs, hidravlikisa da reduqciis 
kanonebis gamoyenebiT, SevadginoT wyalmovardnis wylis 
maqsimaluri doneebis (hmaqs) da xarjebis (Qmaqs) 
gamosaTvleli formulebi: 

— wyalmovardnis wylis maqsimaluri donisaTvis 
 
   hmaq.=H/100.3b/B (1+0.15Li),               (44) 
 
— wyalmovardnis wylis maqsimaluri xarjisaTvis 
 

   Qmaq.=mLBH1.5 (L+Li)  ,                             (45) 
 

sadac H aris Setborvis done, m — koeficienti, 
romelic trapeciuli formis kalapotis SemTxvevisaTvis 
udris 1,9; L aris dagubebuli tbis sigrZe; Li — manZili 
Caxergili kaSxlis garRvevis adgilidan gamosaTvlel 
punqtamde, mdinaris dinebis mimarTulebiT. 

Tu  
 
                                     Li=0,  
 
maSin 

 
                                  hmaq.=0.5H,               
 
                              Qmaq.=1.9BH3/2 ,               (46) 
 
miviReT hmaqs-isa da Qmaqs-is mniSvnelobebis 

gamosaTvleli formulebi Caxergili kaSxlis garRvevis 
adgilas, rac kargadaa cnobili hidravlikaSi (ix. 
formulebi 10 da 11). 
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4.9. nazRvlevi wyalmovardnebis wylis 
maqsimaluri xarjebis gamosaTvleli formulebis 

sawarmoo Semowmebis Sedegebi 
 
nazRvlevi wyalmovardnebis avtoriseuli gamoTvlis 

dadebiT Sedegebs adasturebs gamoTvlebis sawarmoo 
Semowmebis Sedegebic, romlebsac safuZvlad daedo 
literaturuli wyaroebidan aRebuli monacemebi. 

4.9.1. md. genaldoni.  
k. rotataevisa da mis TanavtorTa jgufis SromaSi 

[27,39,40] moyvanilia myinvar kolkas (yazbegis 
gamyinvareba) 1969 w. 29 oqtombris pulsaciis Sedegebi. 
maSin myinvaruli gamonatanis CaxergviT dagubda md. 
genaldoni da mis 12 km-in monakveTze aRebul iqna 8 
gardi-gardmo profili; aseve gazomil iqna 50-jer wylis 
xarji. gazomvebis safuZvelze daadgines, rom nazRvlevi 
wyalmovardnis wylis maqsimaluri xarji aris 1550 m3/wm, 
xolo 50 km-is gavlis Semdeg md. gizeldonis SesarTavSi 
_ 474 m3/wm. miRebuli monacemebis safuZvelze: 

 
Qm=Qf(l1+l2)/l1=474(22+50)/22=1551 m3/wm 
 

an piriqiT, roca viciT kaSxlis garRvevis adgilas Q 
 
 Qm=QfL1 /(l1+l2)=1551*22/(22+50)=474 m3/wm 
 
Sedegebi adastureben SemoTavazebuli gamoTvlebis 

simartivesa da did upiratesobas. 
4.9.2. md. rangu (yazaxeTi).  
1983 w. 10 agvistos mdinaris SesarTavidan zemoT, 3,5 

km-ze xeobis marjvena ferdobidan Camovida mewyeri [45], 
romelmac Caxerga mdinare; misi moculoba 5 mln.m3 iyo. 
Caxergili kaSxlis simaRle 71 m, sigrZe 300 m, sigane 90-
100 m. Caxergvis Sedegad mdinare dagubda. wylis dagubeba 
gagrZelda 10 agvistos 16 saaTsa da 50 wuTamde. 
dagubebuli tbis moculobam Seadgina 123 mln.m3, xolo 
dagubebuli tbis wylis sarkis farTobi iyo 1,26km2. 
Caxergili kaSxlis garRvevis dawyebidan 10 wT-Si donem 
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daiklo 1,5 m, romelic gagrZelda 11 agvistos 9 sT-mde, 
Sedegad donem daiklo sul 67 m da aRdga mdinaris 
normaluri dineba. wylis maqsimalurma xarjma gaiara 
garRvevidan 1sT-sa da 10 wT-is Semdeg; am droisaTvis 
garRvevis siRrme Seadgenda 18 m-s, romlis Sesabamisi 
wylis maqsimaluri xarji garRvevidan 5km-s qvemoT _ 
3280m3/wm. (11) formulebis [26] gamoyenebiT vRebulobT: 

 

           Qm=1,9*B 3H =1,9•95• 318 =13784 m3/wm, 
 

    wmm3
m /142133280

5,1
0,55,1

5
1 =⋅

+
=⋅

+
= Q

l
llQ  

 
sxvaoba Seadgens 429 m3/wm, anu 3,1%, rac didi 

miRwevaa hidrologiaSi, am mxriv, sakmarisia moviyvanoT i. 
vinogradovis [12] monacemebi isiqyulis (yazaxeTi) tbis 
garRvevis Sesaxeb. aq, es xarji Sefasebuli iyo 6000 m3/wm 
± 3000 m3/wm sizustiT, e.i. 50 % cdomilebiT. aSkarad Cans 
SemoTavazebuli meTodis upiratesoba, romelic Tavisi 
dadebiTi SedegebiT adasturebs zemoT gamoTqmul 
mosazrebas imis Sesaxeb, rom Caxergili kaSxlis ubanze 
nazRvlevi wylis maqsimaluri xarji gamoiTvleba didi 
sizustiT. 

4.9.3. md. alazani. 
kidev ukeTesi Sedegebi gamovlinda md. alaznis 1948 

w 5 ivnis wyalmovardnis magaliTze, romlis Sedegebi 
aRebul iqna 1948 wlis hidrologiuri cnobaridan. maSin 
gaiara wyalmovardnam, romlis wylis maqsimalurma 
xarjma saTavidan 77 km gavlis semdeg sof. SaqrianTan 
miaRwia 1160 m3/wm, rac dRemde cnobilia udides 
wyalmovardnad. qvemoT SesasrTavamde wyalmova-rdnis 
wylis xarjma ganicada transformacia. 78 km gavlis 
Semdeg sof. WiaurTan es xarji Semcirda da gaxda 549 
m3/wm (nax. 43), kidev qvemoT 220 km gavlis Semdeg sof. 
tobulosTan _ 326 m3/wm. (wylis es xarji gaZlierebuli 
iyo wvimebiT, romelic movida lagodexis raionSi). 
gamoTvlebiT vRebulobT sof. Saqrianis mimarT: 
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QWiauri= ⋅
+ 7877
77

1160=576 m3/wm (549 m3/wm) 

 
an kidev sof. Wiauris mimarT: 

Qtobulo= ⋅
+ 220155
155

549=227 m3/wm (236 m3/wm) 

 
frCxilebSi moyvanilia cnobaris monacemebi, 

romelic Tavisi dadebiTi SedegebiT adasturebs zemoT 
gamoTqmul mosazrebas imis Sesaxeb, rom Caxergili 
kaSxlis ubanze nazRvlevi wyalmovardnis wylis 
maqsimaluri xarji gamoiTvleba didi sizustiT. 
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nax. 43. md. alazani _ s. SiraqTan 1948 w 2 ivnisSi gavlili 
katastrofuli wyalmovardnis wylis maqsimaluri 
xarjebi tranzitul ubnebze: s. WiaurSi da s. tebuloSi, 
ganawilebis sqema 

4.9.4. darialis katastrofa 
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2007 w 2 agvistos myinvar devdorakis auzis 
farglebSi (myinvarwveris gamyinvarebis aRmosavleT 
seqtori), adgili hqonda Zlier Tavsxma wvimas, 
aRiniSneboda haeris maRal temperatura, ramac iq 
arsebul yvela xevSi gamoiwvia Zlieri Rvarcofuli 
nakadebi. maT Soris uZlieresi iyo myinvar devdorakis 
enis bolos, marjvena ferdobis, oTxi xevis Rvarcofuli 
nakadi.  

isini qvemo welSi SeerTdnen da myinvar 
devdorakis enas, qvemodan erT mTlian nakadaT Semouares. 
myinvaris troguli xeobis Ziri 20 m sisiqis Rvarcofuli 
gamonataniT Caxerges. warmoiSva 30 m siganis dagubebuli 
tba. igi male gairRva da nazRvlevi wyalmovardnis saxiT 
Zirs daeSva. nakads win uZRoda haeris talRis mier 
atacebuli qva-lodebi, viwro xeobidan gamosvlisas 
nakadi SeuerTda md. amalis nakads, gayva mas 
SesarTavamde. gaZlierebulma nakadma darialis xeobaSi, 
Caxerga md. Tergi, da marjvena kldovani ferdobis Ziras 
400-500 m sigrZeze gadarecxa samxedro gza. ris 
Sedegadac am monakveTSi Sewyda moZraoba (nax. 44). 
nazRvlevi wyalmovardnis wylis maqsimaluri xarji 
Caxergili kaSxlis garRvevis adgilas gamoiTvlili iqna 
formula (11) da miviReT: 

 
 

 

   50982020309,1 =⋅⋅=maqsQ  m3/wm  

aseTi wylis xarji dadgenili iqna jer kidev 1977 
w wylis temperaturis gaTvaliswinebiT, m. glazirinis 
[15] formulaTa sistemis gamoyenebis safuZvelze, 
Seadgina 4589 m3/wm (v. comaias eqspediciis samecniero 
angariSi, Tbilisi, 1977w). maTi gadaxra urTierT Soris 
Saedgens saSualod 10%, rac 2-jer naklebia gazomvis 
sizusteze. 

aseve gamosaTvlelad gamoyenebuli iqna, formula 
(41), romliTac nazRvlevi wyalmovardnis wylis 
maqsimaluri xarji md. devdorakiswylis SesarTavTan 
(myinvaris enidan 1,7 km gavlis Semdeg (l1) da 
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wyalmovardnis formirebis sigrZis 5,8 km 
gaTvaliswinebiT aris (nax. 45): 

  39425098
7,18,5

8,5
=⋅

+
=maqsiQ  m3/wm 

 md. amalis SesarTavTan, 4 km gavlis Semdeg: 

  25715098
0,47,18,5

8,5
=⋅

++
=maqsiQ  m3/wm 

miRebuli Sedegebis gamoTvlebis siswores adasturebs 
sruliad sxva damoukidebeli formulis gamoyeneba [38], 
romelic agebulia wyalmovardnis gavlis Semdeg 
datovebuli niSnulis parametrebis gamoyenebiT.  md. ama-
lis SesarTavTan wylis saSualo siRrme h – iyo 4 m.  B – 
mdinaris kalapotis sigane, saSualod Seadgens 35 m. (nax. 
45) X _ parametria, romelic wylis siRrmis 3 m-ze metis 
SemTxvevaSi mudmivia da Saedgens 0,166; 1/n –mqisaobis 
koeficientia, romelic mocemul ubnisaTvis miRebulia 

20-is tolaT; kalapotis saSualo daxriloba i = 0,125; 
parametrebis CasmiT miviRebT: 
      

     2487125,04443520 5,0166,0 =⋅⋅⋅=maqsQ   m3/wm 

 
miRebuli sidide zemoT moyvanili sidideebisagan 

gansxavdeba sul mcire 88 m3/wm anu 3,2%, rac 6-jer 
naklebia gazomvis sizusteze. igive SedegiT SegviZlia 
ganvsazvRroT wylis maqsimaluri xarji garRvevis 
adgilas: 

49312487
8,5

0,47,18,5
=⋅

++
=maqsQ  m3/wm,    

rac gansxvavdeba 3,3 %-iT miRebuli wylis 
maqsimaluri xarjisagan. 
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nax. 44. md. Tergis marjvena napiri, nazRvlevi wyalmovardnis 

mier gadarecxili saqarTvelso samxedro gza (2007 w 2 
agvistos) 

 

 
nax. 45. myinvar devdorakis, md. devdorakiswylisa da amalis 

morfometriuli maxasiaTeblebisa da nazRvlevi 
wyalmovardnis wylis maqsimaluri xarjebis ganawi-
lebis xazobrivi sqema  
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aRniSnuli sqemiT, da sxvadasxva saxis formulebis 
gamoyenebiT miRebuli dadebiTi Sedegebi, saangariSo 
sqemis did Teoriul, praqtikul, meTodologiur da 
operatiul mniSvnelobas adasturebs. es sqema 
warmoadgens saimedo mecnierul bazas, romelic 
katastrofuli nazRvlevi wyaldidobebisa da 
wyalmovardnebis saSiSroebis Tavidan acilebisaTvis 
saWiro rekomendaciebisa da teqnikur ekonomikuri 
dasabuTebis safuZvelia. 

4.9.5. md. axtiCai.  
daRestnis erT-erTi didi mdinaris samuris marjvena 
Senakadia, romelic uerTdeba mas 101 km-ze SesarTavidan. 
igi uxvwyliania. misi sigrZe Seadgens 63 km. wyalSemkrebi 
auzis farTobi 763 km2. saTaves iRebs mTavari kavkasionis 
Crdilo-aRmosavleTis kalTaze. 1988 wlis zafxulis 
katastrofulma wyalmovardnam, romlis wylis 
maqsimaluri xarji, gazomili nivelirobis meTodiT 
SesarTavTan axlos Seadgina 845 m3/wm da mas daemata 
TviT  md. samuris wyali 346 m3/wm, saerTo raodenobam 
miaRwia 1191 m3/wm; wyalmovardnam 8 mln. maneTis 
materialuri zarali miayena md. samuris xeobis 
mosaxleobas da 17 km gavlis Semdeg saguSago 
usuxCaisTan tranzituli wyalmovardnis wylis 
maqsimalurma xarjma Seadgina 920 m3/wm. gamoTvlebiTac 
dasturdeba (QusuxCai) md. samuris _ s. usuxCaisTan: 

 

QusuxCai = wmm Q 3

usuxCai-axtiCaiaxtiCai

axtiCai /9161178
17163

63
=⋅

++
=

+ MQ
LL

L
 

 
miRebuli sidide TiTqmis daemTxva faqtiurs (920 m3/wm) 

0,4%-is gansxvavebiT, rac damatebiT safuZvelia 
gamoTvlis sqemis praqtikaSi gamoyenebisaTvis. 

4.9.6. md. diultiCai. 
saerTod md. samuris auzSi xSiria nazRvlevi 
wyalmovardnebi, romlebic dakavSirebulia mdinaris da 
misi Senakadebis CaxergvebTan. aseT Caxergvebs adgili 
hqonda 1905 w md. diultiCais auzSi Zlieri kokispiruli 
wvimisa da aseve Zlieri miwisZvris Sedegad, rasac mohyva 
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Zlieri mewyeris Camosvla. Seiwira 2 adamianis sicocxle 
(mwyemsebi) da 600 cxvris fara Camarxa. Caxergvis Sedegad 
warmoiSva dagubebuli tba sigrZiT 125 m, siganiT 300 m, 
siRrmiT 30 m (Caxergili masis Txemidan). garRvevis 
Sedegad nazRvlevi wyalmovardnis wylis maqsimalurma 
xarjma Seadgina 93660 m3/wm, tranzitis ubnebze 6,8 da 200 
km gavlis Semdeg 2031, 155 da 62,6 m3/wm Sesabamisad. 
 gamoTvlebis Sedegebis Semowmeba ver xerxdeba 
saTanado gazomvebis uqonlobis gamo. samuris 
mosaxleobas didi ziani miayena. daingra xidebi, 
sacxovrebeli saxlebi, gaanadgura naTesebi, zafxulis 
sabostneebi. datbora soflebi jinixi da siugiTi. 
adgilobriv mosaxleobas aRniSnuli nazRvlevi 
wyalmovardnis Zlieri katastrofuli xasiaTi ufro 
axsovT, vidre 1947 da 1961 ww Zlieri kokispirul 
wvimebTan dakavSirebuli nazRvlevi wyalmovardnebi. 
 saerTod daRestani Zlier seismur zonaSi 
mdebareobs da amis gamo xSiria xeobebis Caxergvebi. amis 
damadastureblad sakmarisia sof. kazenoiamas 
dagubebuli tba (nax. 19), romelic warmoiSva CeCen-
inguSeTisa da daRestanis sazRvarze 1870 m simaRleze; 
tbis farTobi Seadgenda 1,7 km2, saerTo sigrZe 2,7 km, 
saerTo sigane 0,735 km, moculoba 62 mln. m3, siRrme 72 m 
kaSxalTan. Zlieri miwisZvris Sedegad klde-zvavma 
damarxa aRniSnuli sofeli Tavisi macxovreblebiT [22].  
 

4.9.7. md. araqsi. 
aseTive Sedegebs vRebulobT md. araqsis 1969 w 10-19 
maisis wyalmovardnis wylis maqsimalluri xarjebis 
gamoTvlaSi misi formirebisa da tranzitul ubnebze 
Sesrulebuli specialuri dakveTiT sof. sadarakSi 
rkinigzisa da Saragzis xidebis mSeneblobis proeqtebis 
teqnikur ekonomikuri dasabuTebisaTvis (miRebuli 
Sedegebis siswores adastureben gazomvis masalebi, 
azarbaijaneli da Turqi mecnierebis gamoTvlebi 
moyvanili institutis 1992 w SromebSi) [54], romlis 
Tanaxmad mdinareze wyalmovardnis wylis maqsimaluri 
xarji izrdeboda; es zrda gagrZelda md. mtkvarze, 
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sadac 121 km gavlis Semdeg _ q. salianis, hidrologiur 
kveTTan Seadgina 2350 m3/wm. formulis (41) Tanaxmad 
vRebulobT: 
 

  )/2350(/23912680
121994

994

1

wmmwmm 33
maqsmaqs =⋅

+
=⋅

+
= Q

LL
LQ  

rac gansxvavdeba frCxilebSi moyvanili faqtiurisagan 41 
m3/wm anu 1,7%-iT. aseTi didi sizuste TiTqmis 10-jer 
nakleb dasaSveb cdomilebaze kidev erTi damajerebeli 
argumentia dadgenili formulis praqtikaSi 
gamoyenebisaTvis. 

  4.9.8. md. Tergi.  
XVIII saukunis 40-60 ww md. Tergi xSirad ixergeboda 
myinvar devdorakis pulsaciis dros myinvaruli 
gamonataniT. yvelaze Zlieri iyo 1832 w pulsacia da 
masTan dakavSirebuli myinavruli gamonatani. maSin md. 
Tergi Caixerga 80-90 m sisqis myinvaruli gamoantaniT; 8 
saaTiT gadaketa md. Tergi, wyali dagubda, romlis 
moculobam miaRwia 215 mln m3-s; Caxergvis adgilas sigane 
iyo 250 m [21,25,29,47] 
maT safauZvelze gamoTvlil iqna qvabulis moculoba 
(W) formuliT (2) 
 

3m 17700000
3

852500250
3

=
⋅⋅

==
BLHW  

qvabulis avsebaSi Camdinare mdinareebis jamuri wylis 
xarji (∑Q) formuliT Seadgenda: 
 

    /wmm 3619
60608

17700000
=

⋅⋅
==Σ

T
WQ  

 
miRebuli sidideebi mcired gansxvavdebian zemoT 
moyvanili faqtiuri masalebisagan. es gansxvaveba ar 
aRemateba 10%-s aseTi Sedegi gvaZlevs SesaZleblobas 
aseTive cdomilebiT gamovTvaloT nazRvlevi 
wyalmovardnis wylis maqsimaluri xarjebi: 
_ Caxergili masis garRvevis adgilas formula (11) 
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           Qmaq=1,9BH H =1,9•250•85 85 =372239 m3/wm, 
 
_ tranzitul kveTebze formuliT (41): 

 

• vladikavkasis misadgomebTan 
 

/wmm 
352,5

2,5 3
maqsmaq.vl. 24814372239

1

=⋅
+

=
+

= Q
LL

LQ  

 
 

• daRestnis saxelmwifo sazRvris misadgomebTan: 
 

/wmm 
449352,5

2,5 3
maq.maq.daR. 1935372239

21

=⋅
++

=
++

= Q
LLL

LQ  

 

• md. Tergis SesarTavTan: 
 

/wmm 
83449352,5

2,5 3
maq.maq.S. 1649372239

321

=⋅
+++

=
+++

= Q
LLLL

LQ  

 
 faqtiuri monacemebi ar gvaqvs, magram 
katastrofuli nazRvlevi wyalmovardnam didi zarali 
miayena md. Tergis xeobis ekonomikas _ daangria gzebi, 
xidebi, gaanadgura naTesebi, datbora soflebi TiTqmis 
SesarTavamde [30]. es faqtebi adastureben, rom aseTi 
zarali SeeZlo gamoewvia mxolod Zlier katastroful 
nazRvlev wyalmovardnas.  
  4.9.9. myinvar baSkaras tbebi (CrdiloeTi kavkasia). 
myinvaris enis bolos warmoiSvnen lapas (1), mizinCikisa 
(2) da zandrofos (3) dagubebuli tbebi (nax. 48), romelTa 
detaluri aRwera moyvanilia avtorTa SromaSi [30]. maTi 
analizis safuZvelze avtorebi winaswarmetyveleben, rom 
tbebis garRvevis SemTxvevaSi md. adilsuze gaivlis 
Zlieri Rvarcofuli nakadi, romelic did zarals 
miayenebs xeobis Ziras mdebare turistul nagebobebs, 
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sasazRvro samsaxuris sadarajo punqtebs, `jax-gutanisa~ 
da `elbrusis~ alpur banakebs, sadac xSirad imyofebian 
turistebi, aseve md. adilsuze saavtomobilo xids da 
sxva. mocemul Sefasebas adasturebs zemo moyvanili 
formulebiT gamoTvlili Sedegebi. am mxriv 
gamoyenebuli masalebi warmodgenilia xazobrivi sqemis 
saxiT (nax. 48); naCvenebia lapas (1), mizinCikis (2) tbebi da 
jax-gutanis alpbanaki (3). aseve moyvanilia tbebis 
mosalodneli garRvevis adgilas sigane (B) 100 m (1) da 75 
m (2), wylis siRrme garRvevis adgilas 7 m (1) da 6 m (2), 
tbebis sigrZe 100 da 75 m Sesabamisad [30]. maTi 
gamoyenebiT gamoTvlilia nazRvlevi wyalmovardnis 
wylis maqsimaluri xarji.  
 

 
nax. 48. tbebi lapas (1), mizinCikis (2) da alpbanaki jax-gutanis 

nazRvlevi wyalmovardnebis wylis maqsimaluri xarjwebis 
ganawilebis sqema. 

 
lapas tbis garRvevisas nazRvlevi wyalmovardnis wylis 
maqsimaluri xarji iqneba:  
 

           Qmaq(1)=1,9•75 37 =2639 m3/wm, 
 
mis qvemoT tranzituli ubnis gavlisas tba mizinCiks (2) 
miaRwevs  
 
 

/wmm 
1,50,01

0,01 3
2)-1 maq.(t 5,142639 =⋅

+
=Q , 
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romliTac igi gaaZlierebs tba mizinCikis garRvevas, ris 
Sedegad Qmaq. garRvevis adgilas iqneba: 
 
 

Qmaq(t.2)=1,9•75 36 =2094 m3/wm, 
 

saerTo xarji Qmaq. iqneba:  
 

Qmaq=2094+14,5=2109 m3/wm, 

 
amrigad md. adilsus saTave, sadac ganlagebulia 
dagubebuli tbebi, faqtobrivad warmoadgens nazRvlevi 
wyalmovardnis formirebis ubans, romlis mTliani 
sigrZe (lf) iqneba 1,57 km. mis qvemoT iwyeba mdinaris 
tranzituli ubani, sadac xeobis Ziras mdebareobs 
alplageri `jan-hugani~, romelic daSorebulia 2,3 km-iT 
garRvevis adgilidan; nazRvlevi wyalmovardnis wylis 
maqsimaluri xarji iqneba: 
 

/wmm 
1,57 3

hugani)-maq.(jan 8562109
3,257,1

=⋅
+

=Q , 

 
10 km gavlis Semdeg, romlis farglebSi moqceulia xidi, 
nazRvlevi wyalmovardnis wylis maqsimaluri xarji 
iqneba: 
 

/wmm 
1,57 3

maq.10km 2392109
103,257,1

=⋅
++

=Q  

 
amrigad tbebis garRvevas moyveba katastrofuli 

wyalmovardna, romelic gamoiwvevs did materialur 
zarals, xolo aq gamoTvlili Sedegebi amtkiceben maT 
utyuarobas.  
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5. nazRvlevi wyaldidobebisa da 
wyalmovardnebis winaaRmdeg brZolis 

rekomendaciebi 
 

5.1. nazRvlevi wyaldidobebisa da wyalmovardnebis 
winaaRmdeg brZolis meTodebis saerTo daxasiaTeba 

 
dagubebuli tbebi, aseve wyalsacavebic rogori 

warmoSobisac unda iyvnen, yvela warmoadgens saSiS 
obieqts, gansakuTrebiT mTis mosaxleobisaTvis. aqedan 
yvelaze Zlieria myinvaruli pulsaciiT gamowveuli 
dagubebuli tbebis garRveva. igi 40-100-jer ufro 
Zlieria, vidre sxva danarCeni stiqiuri movlenebiT 
gamowveuli Caxergili da dagubebuli ubnebis garRveva, 
radgan am dros warmoSobil nakads aqvs didi siCqare, 50-
140 m/wm, siRrmec _ 40-50, zog SemTxvevaSi 100-140 m da 
advilad Zleven Semxvedr winaaRmdegobebs. maT klasikur 
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magaliTs warmoadgens myinvar kolkas (Cr. oseTi), 
devdorakis, abanosa (saqarTvelo) da murkaris 
(daRestani) pulsaciiT gamowveuli myinvaruli 
gamonatani da maTTan dakavSirebuli glacialuri 
Rvarcofebi, romelTa Sesaxeb dawvrilebiT iTqva zemoT. 

msoflio praqtikaSi msgavsi magaliTebi bevria. 1970 
w. 31 maiss, peruSi myinvaris pulsaciiT gamowveuli 
nakadi daeSva didi siCqariT (100-140 m/wm), gadalaxa 100 m 
simaRlis mTa da mezobel xeobaSi damarxa q. iungai, 
20000 mcxovrebiT; mas win uZRoda haeris Zlieri talRa, 
romlsac atacebuli hqonda 4-5 m diametris qvis lodebi, 
500-600 m manZilze adgili hqonda “qvaTa wvimas” [19,26]. 

 
 
 

5.2. prognozebis meTodologiis zogierTi 
sakiTxebi nivalur zonaSi 

 
katastrofuli wyaldidobisa da  wyalomovardnebis 

winaRmdeg brZolis klasikur magaliTs warmoadgens 
Tbilisis samecniero-kvleviTi hidrometeorologiis 
institutis samecniero moRvaweoba. igi daiwyo 
institutis daarsebis dRidan. maSin katastroful 
wyalmovardnas adgili hqonda 1953 w 18 agvistos md. 
Tergis zemo welSi, myinvarwveris gamyinvarebis samxreT-
aRmosavleT seqtorSi, rac gamowveuli iyo intensiuri 
Tavsxma wvimebiT (127 mm), gamayruebeli, ganuwyveteli, 
Semzaravi Weqa-quxiliT. es katastrofuli wyalmovardna 
Seswavlili iqna saqarTvelos hidrometeorologiis 
samsaxuris sammarTvelos da Tbilisis samecniero-
kvleviTi hidrometeorologiis institutis 
gaerTianebuli samecniero eqspediciis mier v. comaias 
xelmZRvanelobiT. Sedegebi gamoqveynebuli iqna [46] da 
gadeca saqarTvelos gzaTa saministrosa da sakavSiro 
hidrometeorologiuri samsaxuris mTavar sammarTvelos. 
mTavari sammarTvelos daxmarebiT gaixsna myinvarwveris 
myinvarebze glaciologiuri dakvirvebis punqtebi. maTi 
muSaobis moculoba kidev ufro gaizarda 1967 w 17 
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ivlisidan, rodesac ganmeorda 1953 w msgavsi 
katastrofuli wyalmovardna, amjerad myinvarwveris 
gamyinvarebis Crdilo-aRmosavleTis seqtorSi Tavsxma 
wvimebis Sedegad (160 mm) [9]. 

8-10 wlis dakvirvebis masalebis damuSavebis 
safuZvelze gamoqveynda v. comaias mravali statia 
yazbegis gamyinvarebis Tanamedrove zrdis Sesaxeb [49] 
aseve `myinvarwveris myinvarebi gacocxldnen~ _ gazeT 
zaria vastokas furclebze [48]. aseve CrdiloeT oseTis 
centralur gazeT `komunistis~ furclebze [48]. Sedegebi 
sinamdviled iqca: 1969 w 29 seqtembers myinvar kolkam 
katastrofulad win waiwia da 100-120 m sisqiT moadga 
kurort tmenkaus misadgomebs (nax. 7). CrdiloeT oseTis 
mTavrobis TxovniT adgilze gaemgzavra saqarTvelso 
hidrometeorologiuri samsaxuris sammarTvelosa da 
Tbilisis samecniero-kvleviTi hidrometeorologiis 
institutis gaerTianebuli eqspedicia v. comaias 
xelmZRvaneloniT. arsebuli pirobebis adgilze 
Seswavlisa da winaT miRebuli Teoriuli Sedegebis 
gamoyenebis safuZvelze CrdiloeT kavkasiis 
hidrometeorologiuri samsaxuris sammarTvelos 
warmomadgenlebTan erTad Sedgenil iqna daskvna, sadac 
aRniSnuli iyo, rom myinvari kolka kidev gaagrZelebs 
winsvlas 2-2,5 km da genaldonis xeoba 12 km sigrZeze 
unda gamocxaddes saSiS zonad [49]. momdevno wlebSi 
orive prognozi gamarTlda. 1970 w aprilamde myinvar 
kolkam win waiwia sul 4,6 km, xolo 2002 w adgili 
hqonda CrdiloeT oseTis genaldonis myinvarul 
ekologiur katastrofas; xeoba 12 km sigrZeze amoivso 
myinvar kolkas gamonataniT, didi zarali miayena xeobis 
mosaxleobas, kurort karmadons da 300-mde adaminis 
sicocxle Seiwira [29,48]. 

im drois daskvnaSi (1969w) aRniSnuli iyo 
myinvarwveris yvela myinvaris Seswavla gafarToebuli 
programiT. am saqmeSi qarTvel glaciologebs mxarSi 
amoudga msoflios klasis udidesi mecnieri, akademikosi 
v.kotliakovi. misi mxardaWeriT Tbilisis 
hidrometeorologiis instituti Seyvanili iqna 
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saerTaSoriso hidrologiuri dakvirvebis aTwleulis 
programaSi da am programiT Sesrulebuli samuSaoebi 
ibeWdeboda iuneskos egidiT mTel rig sazRvargareTul 
gamomcemlobebSi. maT Soris Tanamedroveobis msoflio 
mniSvnelobis kapitaluri, enciklopediur monografiaSi 
Tovlisa da myinvarebis resursebis msoflio atlasSi. 
aseTi bazis mqone Tbilisis samecniero-kvleviTi 
hidrometeorologiis institutis samecniero eqspediciam 
gaagrZela myinavr devdorakis Seswavla sruli 
programiT da 1978 w Seadgina sruli samecniero angariSi 
(inaxeba Tbilisis samecniero-kvleviTi hidrometeorolo-
giis institutis samecniero fondSi). rekomendaciebs 
Soris mniSvnelovani iyo md. amalis SesarTavSi, md. 
Tergis marjvena mxaris darialis xeobis vertikaluri 
kldovani kedlis Ziras sagzao gvirabis mSenebloba da 
myinvaruli samsaxuris Seqmna. 

saWiro masalebi gadeca maSindel mTavrobas. mas 
moyva dadgenilebebi, gankargulebebi, TaTbirebi, komisiis 
Seqmna, gareSe specialistebis mowveva. amasobaSi 
Seicvala politikuri viTareba da Sewyda saWiro 
rekomendaciebis gatareba. ise 29 wlis winaT aRniSnuli 
rekomendaciebi ZalaSi rCeba, rasac adasturebs 2007 w 2 
agvistos darialis katastrofa [29,48]. 

 
 
 

5.3. operatiuli Stabis saqmianobis Sedegebi 
 
wyalmovardnebi gaxSirda mTel saqarTveloSi ufro 

xSirad vidre mis nivalur zonaSi. igi daiwyo md. 
mtkvris katastrofuli wyaldidobiT, romelsac adgili 
hqonda 1968 w 18 aprils. gamowveuls Tovlis safaris 
intensiuri dnobiT, wvimebTan erTad [35]. mas moyva 1969 w 
maisis katastrofuli wyalmovardna md. araqsze [53]. 
katastrofuli wyalmovardnebis gaxSirebiT gaxSirda 
operatiuli moTxovnebi samTavrebo komisiidan, 
saproeqto organizaciebidan katastrofuli xasiaTis 
maxasiaTeblebis, aseve rekomendaciebis Sesaxeb 
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wyalmovardnebis katastrofuli xasiaTis Tavidan 
acilebisaTvis mTavrobisa da sxva organizaciebis 
moTxovnebis droulad dakmayofilebis mizniT Tbilisis 
hidrometeorologiis institutSi Seiqmna katastrofuli 
hidrometeorologiuri movlenebis Semswavleli 
operatiuli Stabi akademikos g.svaniZis xelmZRva-
nelobiT, mis glaciologiur - hidrologiur nawilSi v. 
comaias xelmZRvanelobiT. didi gamocdilebis mqone 
Tbilisis hidrometeorologiis instituti Seyvanil iqna 
monawiled samSeneblo normativebisa da wesebis 
SedgenaSi, romelic gamosca samSeneblo saqmis sabWoTa 
kavSiris saxelmwifo komitetma 1985 w indeqsiT 2.01.14-83 
[34]. operatiulma Stabma Seiswavla katastrofuli 
wyalmovardnebi 1982 w md. rionze [7] da a.S. Segrovili 
masalebi egzavneboda mTavrobis komisias da saproeqto 
organizaciebs. isini didi madlierebiT aRniSnavdnen 
institutis saqmianobas  da didi operatiulobas 
wyalmovardnis Seswavlis saqmeSi. arsebuli masalebis 
gzadagza Seswavlis safuZvelze dadgenilia 0,01, 0,1, 1, 2 
da 3 % uzrunvelyofis katastrofuli wyalmovardnebis 
maxasiaTeblebi. amiT SemuSavda srulfasovani 
mecnieruli baza katastrofuli wyalmovardnebis 
Tavidan acilebis rekomendaciebis teqnikuri-ekonomikuri 
dasbuTebisaTvis.  
 

5.4. msoflio praqtikis arsenalidan brZolis 
zogierTi meTodebis gamoyenebis Sedegebi 

 
 mimarTaven myinvaruli-mewyruli kaSxlis haeridan 

dabombvis meTods; igi gamoiyenes 1942 wels myinvar 
morenaze, amerikaSi, 1963 wels myinvar medveJis 
winaaRmdeg Sua aziaSi, magram mas araviTari dadebiTi 
Sedegebi ar mohyolia [17]. amasTan, viwro xeobisa da 
mimdebare Zlier damreci ferdobebisaTvis, sadac 
Caxergil masas gaaCnia ferdobebisaken Sefenili mxrebi, 
es procesi saSiSia, radgan SeiZleba gaaZlieros 
mdinaris xeobis xelmeored Caxergva, aseve mewyrebis an 
klde-zvavebis Camosvlac. 
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arsebobs sxva proeqti, romelic iTvaliswinebs 
myinvaris sisqis Semcirebas, maTi xelovnurad dnobis 
gaZlierebis Sedegad. cnobilia, rom myinvarebi 
pulsacias iwyeben maSin, rodesac maTi sisqe miaRwevs 
kritikul sidides. magaliTad, myinvari kolka pulsacias 
iwyebda 150 m sisqis dros, myinvari devdoraki 75-80 m 
SemTxvevaSi da a.S. am niSnulis miRwevamde Tu 
SevamcirebT maT sisqes dnobis xelovnurad gaZlierebis 
gziT, Tavidan avicilebT myinvarebis pulsaciis 
procesebs da masTan dakavSirebul saSiS katastroful 
movlenebs — wyaldidobebs, nazRvlev wyalmovardnebs, 
haeris talRebs da sxva. 

cxadia, es safuZvliani mecnieruli mosazrebaa, 
magram praqtikulad Zneli gansaxorcielebelia 
adgilobrivi pirobebisa da saTanado teqnikis 
uqonlobis gamo. aseve aris inJinruli gadawyvetilebac, 
romelic iTvaliswinebs Caxergili kaSxlis zemoT 
dagrovili wylis daclisTvis xelovnuri arxis gayvanas. 
amiT Tavidan avicilebT nazRvlev wyalmovardnas. aseTi 
saxis samuSaoebi mimdinareobs myinvar `medveJze` Sua 
aziaSi. CvenTan am gziT, mdinare sxalTas mewyrul 
kaSxalze gayvanil iqna wyali (nax. 9). amiT mewyruli 
kaSxlis zemoT adgili ar hqonda wylis didi 
raodenobiT dagubebas da Tavidan iqna acilebuli 
kaSxlis garRvevis SemTxvevaSi gamowveuli nazRvlevi 
wylamovardna.  

garda aRniSnulisa, SeiZleba gamoyenebuli iqnas 
sxva meTodebic. iyo mcdeloba gamoeyenebinaT 
Rvarcobebis damWeri rkina-betonis Robe [42], magram 
mxardaWera ver pova myinvaruli pulsaciis Sedegebis 
kolosaluri sididisa da siZlieris gamo. 

aseT winadadebaTa Soris sayuradRebo iyo aseve e.w. 
xelovnuri sefonuri wyalamoRvra, romelic 
rekomendirebuli iyo jer kidev 18 saukunis 70-80-ian 
wlebSi, myinvar devdorakis pulsaciasTan dakavSirebuli 
Caxergvebis Sedegad warmoSobili dagubebuli tbidan 
wyal amoRvrisaTvis [21,47]. magram Zlier Seicvala 
myinvar devdorakis pulsacia da amis gamo Sewyda 
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yuradReba aRniSnul meTodze. dRes es meTodi ufro 
aqtiuri xdeba [60] (nax. 49) dagubebuli tbebis 
daclisaTvis, romlebic  

 
nax. 49. xeobis Caxergili wyaldagubebis ubani da misi 

safonuri wyalamoRvris sqema 

 
warmoadgenen potencialurad saSiS obieqtebs. saerTod 
wylis didi raodenobiT mozRvavebisa gamo, mis dagubebis 
ubnebSi wylis aRmoRvrisTavis gamoiyeneba aRniSnuli 
danadgari, amitom igi SeiZleba iyos stacionaluri da 
droebiTi; mudmivi danadgarebi gamoiyeneba im dagubebul 
tbebze, romlebic aSenebulni arian mdinaris wylis 
reJimis daregulirebisaTvis, xolo Caxergvebis gziT 
warmoSobili dagubebuli tbebisaTvis _ droebiTi 
gadasatani sifonuri wyalamomRvreli danadgarebi.   
magram aseTi saxis RonisZieba moiTxovs mTeli rigi 
damatebiTi samuSaoebis winaswar Catarebas, romelTa 
Sedegebic safuZvlad daedeba brZolis meTodebis 
SerCevas. SeiZleba sxva varianti iyos. magaliTad Tu 
viwro gasasvlelia, rogoric myinvar devdorakis enis 
bolos aris kasaxis kldovani 30 m siganis gasasvleliT, 
romelic zemo mimReb nawilSi ixergeba da wyali gubdeba 
masSi gaWrili xvreli 10 m simaRleze, daqanebuli, 
mdinaris dinebis mimarTulebiT 1-1,5 m-is diametriT 
uzrunvelyofs wylis gadadinebas, ris gamoc adgili ar 
eqneba wylis dagrovebas Caxergvis zemoT.   

yvelaze misaRebi da advilad misawvdomi meTodia 
nazRvlevi wyalmovardnis an wyaldidobis sazRvrebis 
dadgena da dadgenili teritoriis saSiS zonad 
gamocxaddeba, sadac aikrZaleba yovelgvari sameurneo da 
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sayofacxovrebo saqmianoba. aseT meTodma saerTaSoriso 
aRiareba hpova. vulkanuri moqmedebis zonaSidac ki, 
magaliTad 40-42 wlis winaT havais kunZulebze vulkanis 
amofrqvevis Sedegad, romelmac didi zarali miayena 
mosaxleobas da Seiwira 1500 adamiani, gamoacxades saSiS 
zonad. daniSnes meTvalyureebi, romlebic ukrZalavdnen 
yvelas gamoyofil sazRvrebSi yovelgvar saqmianobas. 
aseTma RonisZiebam gadaarCina adgilobrivi mcxovrebni 
meorejer 4-5 wlis winaT wels vulkanur amofrqvevisagan 
Zirs daSvebuli lavuri Rvarisagan. SeiZleba iqnas 
gamoyenebuli kombinirebuli meTodi darialis xeobis 
Caxergvisa da garRvevis magaliTze oTxive meTodis 
gamoyenebiT: sifonuri, wyalamoRvra, xvrelis 
gayvaniloba, saSiS zonad gamocxadeba, sagzao gvirabis 
gayvana samxedro gzisaTvis darialis xeobaSi.  

 
 
 
 
 
 
 

5.5. specializebuli dakvirvebebi da geodeziuri 
agegmva 

 
rogorc aRvniSneT, upirveles cnobas mdinareebisa 

da xeobebis Caxergvis Sesaxeb iZleva mTis mosaxleoba, 
roca xdeba iseTi uCveulo movlenebis ganviTareba, 
rogoricaa gamayruebeli da Semzaravi guguni, mtvris 
korianteli, mdinaris dinebis Sewyveta da sxva. 

cnobebis miRebisTanave adgilze miemgzavreba 
specialuri eqspedicia, romelic atarebs Semdeg 
samuSaoebs: 

_ CaxergvasTan dakavSirebuli hidrologiuri 
movlenebis Sefaseba  
_ specializebuli dakvirvebebis, geodeziuri 

agegmvebis mowyoba-Catareba. 
xeobis klde-zvavebiT, mewyrebiT, myinvaruli 

gamonataniT Caxergvis Semdeg ewyoba specializebuli 

 - 140 - 



dakvirveba. igi tardeba xeobis Caxergvis raionSi da 
ufro xSirad mezoblad mdebare hidrometeorologiur 
sadgurebsa da saguSagoebze. 

xeobis Caxergvis raionSi ewyoba: 
1. droebiTi meteorologiuri saguSago, sadac 

izomeba atmosferuli naleqebi da haeris temperatura 
meteorologiuri saguSagos programiT.  

2. droebiTi hidrologiuri saguSago, romelic 
Sedgeba ori-sami hidrologiuri kveTisagan dagubebis 
zemoT, sadac daidgmeba doneebis sazomi wylis lartyebi; 
doneebze dakvirveba xdeba yovel or saaTSi SerCeul 
hidrlogiur kveTebTan. periodulad, kerZod, doneebis 
mkveTri awevis dros, izomeba wylis xarjebi. 
hidrologiuri dakvirvebebi da gazomvebi aseve tardeba 
hidrologiuri saguSagos programiT. 

dakvirvebisa da gazomvis masalebis damuSaveba da 
analizi xdeba yoveldRiurad. wylis doneebis, wylis 
xarjebisa da inflitraciis intensiuri matebis 
SemTxvevebis saTanado Sefasebis safuZvelze; adgenen 
biuletenebs (ix. danarTi) da gadascemen dainteresebul 
organizaciebs saWiro zomebis misaRebad. aseve, yvela 
hidrologiur saguSagoze, sadac unda gaiaros 
dagubebuli tbis garRvevasTan dakavSirebuli nazRvlevi 
wyalmovardnis talRam, ewyoba dakvirveba wylis doneze, 
yovel or saaTSi, wyalmovardnis dawyebis, maqsimumisa da 
damTavrebis drois CvenebiT. 

geodeziuri agegmvebi tardeba dagubebuli tbis 
garRvevisa da masTan dakavSirebuli wyalmovardnis 
talRis gavlis Semdeg. igi moicavs dagubebuli tbis 
Teodolitur agegmvas, niveliris meTodiT wylis donis 
udides niSnulamde 2-3 m simaRlis damatebis gaTvali-
swinebiT. miRebuli masalebis safuZvelze dgeba 
dagubebuli tbisa da mimdebare teritoriis sqema (nax. 4), 
tbis baTmetriuli ruka (nax. 50), wylis moculobis, 
wylis xarjisa da farTobis mrudebi. ganivi da grZivi 
profilebis grafikebis agebiT (nax. 38, 39), da wylis 
maqsimaluri xarjis gansazRvra wylis donis udidesi 
niSnulis meTodis mixedviT (cxr. 6). aigeba agreTve 
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wyalmovardnis hidrografi wina da momdevno dReebis 
doneebis dataniT (nax. 36). miRebuli masalebidan 
dadgenil B, L, F, H da W-s adareben imave sidideebs, 
gamoTvlili prognozuli meTodiT; cdomilebis 
gamovlinebisa da gamoTvlebis dasazusteblad. aseve, 
hidrologiur saguSagoebze da damatebiT hidrologiur 
kveTebze wylis donis udides niSnulamde (51) gazomil-
gamoTvlili wylis xarjebis saSualebiT gamoiTvleba 
wylis xarji garRvevis adgilas, formula (11)-is 
gamoyenebis safuZvelze. 

yvela SemTxvevaSi gamoTvlil Q-s mniSvnelobebi 
daaxloebiT igive unda iyos, rac Q — miRebulia 
formuliT (42) an (46), roca L=0-s. TvalsaCinoebisaTvis 
ixileT danarTi. 
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nax. 50. amtyelis (1), didi riwis (2), patara riwis (3) da 

qvedureTis (4) tbebis baTometriuli sqemebi [?] 
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nax. 51. md. qsanze 1987 w 11 ivnisis wyalmovardnis wylis 
maqsimaluri xarjis gazomvebi misi gavlis Semdeg datovebuli 

niSnulebis mixedviT nivelirebis meTodiT. 

 
 

5.6. rekomendaciebi dagubebuli tbebis 
garRvevasTan dakavSirebuli nazRvlevi 

wyaldidobebisa da wyalmovardnebis Tavidan 
acilebis Sesaxeb 

 

• mdinaris xeobis Caxergvis raionSi unda Seiqmnas ope-
ratiuli Stabi, dawesdes dRe-Ramuri morigeoba, ro-
gorc dagubebis raionSi, aseve im dasaxlebaSi, sadac 
unda gaiaros 0.5 _ 1.0 m simaRlis nazRvlevi 
wyalmovardnis talRam. samorigeo punqtebs Soris 
unda damyardes satelefono kavSiri; operatiul 
StabSi sistematurad unda ivsebodes specialuri 
Jurnali (ix. danarTi-biuletini) miRebuli 
informaciis, nazRvlevi wyalmovardnis gavlisa da 
damTavrebis drois, aseve Sedegebis CanawerebiT. 
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• mdinaris xeobis klde-zvavebiT, mewyrebiT, myinvarebis 
gamonataniT Caxergvis droidan, mdinaris kalapoti, 
Walebi da dabali terasebi mdinaris donidan 10 m-mde 
unda gamocxaddes saSiS zonad da Sewydes yovelgvari 
sameurneo saqmianoba. dauyovnebliv unda ganxor-
cieldes saSiS zonaSi arsebuli mosaxleobis, 
fermebis, sadgomebis da sxva saxis sameurneo 
obieqtebis evakuacia. 

• xeobis Caxergvisa da wylis dagubebis dawyebidan, 
Caxergil kaSxalSi droulad unda iqnes gayvanili 
Txrili kaSxlis simaRlis 1/5 siRrmemde. 
gansakuTrebuli yuradReba unda mieqces xeobis 
ferdobebis dadablebul da mdinaris didi simrudis 
mqone mosaxvev adgilebs, sadac mosalodnelia 
wyalmovardnis talRis nawilis gadmodineba 
(dadablebul ubnebze), an talRis nawilis asvla 
ferdobze (mdinaris dinebis simrudis ubanze). saWiroa 
xeobis gaswvriv ganlagdes rkinabetonis filebi 
wylis mdinaris kalapotSi dasabruneblad. 

• dagubebuli ubnebis, wyalsacavebis wyliT intensiuri 
avsebis SemTxvevaSi, rodesac avsebis dro ganisazRv-
reba saaTobiT, unda ganxorcieldes mosaxleobis eva-
kuacia usafrTxoebis adgilebze. 

• miwisZvris SemTxvevaSi, sadac mosalodneli iqneba mi-
si ganmeoreba, moxdes wyalsatevebis (wyalsacavebi, da-
gubebuli ubnebi) dacla. 

• sakvlev gaangariSebebs da gamoTvlil prognozebs Se-
iZleba ar mohyves dagubebuli tbebis garRveva da mas-
Tan dakavSirebuli katastrofuli nazRvlevi 
wyalmovardnebi, magram miRebuli Sedegebi gamafrTxi-
lebeli signalebia, moiTxovs yuradRebas, radgan 
dagubebuli tbebi potenciurad saSiS obieqtebs 
warmoadgenen. saSiSroebis likvidaciisaTvis saWiroa 
dagubebuli tbebis doneebis daweva 10-15 m-iT. 

• mdinareTa xeobebis klde-zvavebiT, mewyrebiT da myi-
nvaruli gamonataniT Caxergvis Sedegad dagubebuli 
ubnebis gaCenasTan erTad gamoiangariSeba mosalod-
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neli dagubebuli tbis da mis garRvevasTan dakav-
Sirebuli wyalmovardnis maxasiaTeblebi, ivseba 
biuleteni, romlis forma da Sinaarsi Sevsebuli 
magaliTis saxiT moyvanilia qvemoT: 

 
 
 

 
 
 
 
 

biuleteni 
  
mdinaris ____________________ xeoba 
 

Caxergili: 
 
klde-zvaviT  _____________________________ 

 
mewyriT  _________________________________ 
 
myinvariT da a.S  __________________________ 

 
ricxvi, Tve, weli __________________20____w__ 

 
SesarTavidan ______________________  km-is zemoT 
 
sofeli __________________________  km-is zemoT/qvemoT 
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@# maxasiaTeblebi mniSvnelobebi 
1 2 3 
1 Caxergili kaSxlis simaRle Ziridan (H1), m 1810 
2 Caxergili kaSxlis Txemis simaRle (H2), m 1850 
3 mosalodneli Setborvis done h=(H2_H1), m 40 
4 mosalodneli dagubebuli tbis sigane, “a-b”(B), m 75 
5 mosalodneli dagubebuli tbis sigrZe, “C-O”(L), m 2500 
6 dagubebuli tbis moculoba W=BLH/K, m3 2500000 

7 
wyalSemkrebi auzis farTobi Caxergili kaSxlis 
Txemamde (F), km2 130 

8 
wyalSemkrebi auzis farTobi hidrologiur 
saguSagomde (Fsag), km2 

160 
 

9 

wyalSemkrebi auzis farTobi analog mdinareebze 
mdinare 

F1, km 200 
sofeli 

mdinare F1, km 340 
sofeli 
mdinare F1, km 465 
sifeli 

10 

wylis xarji dagubebuli mdinaris h/s-mde Q, m3/wm 
wylis xarji analog mdinareebze 

mdinare Q1, m3/wm 2,90 
sofeli 
mdinare Q1, m3/wm 4.50 
sofeli 
mdinare Q1, m3/wm 5.55 
sifeli 

11 

dagubebul ubnebze mdinareTa jamuri wylis xarji 

gazomvis meTodiT (ΣQ), m3/wm 0.95 
dagubebuli mdinaris saguSagos monacemebiT 
ΣQ=Q(F/Fsag), m3/wm 

0.94 

analog mdinaris meTodiT ΣQ=1/n(Q1/F1)+Q2/F2)+---
+(Qn/Fn), m3/wm 

0.94 

12 

dagubebuli tbis (wyalsatevis) avsebis xangrZlivobis prognozi 

T=W/Q, wamebSi 800000 

Tw=T/60, wuTebSi 13333 

Ti= Tw/60, saaTebSi 222 

Td= Ti /24, dReSi 9 

13 

dagubebuli tbis garRvevis Semdeg wyalmovardnis wylis 
maqsimaluri done, m h=H/103 b/B(1+0.15L),  roca   

L1=0 km 20.0 

L2=5 km 11.5 
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L3=10 km 8.0 

L4=15 km 6.2 

L5=20 km 5.0 

L6=25 km 4.2 

L7=30 km 3.6 
da a.S.  

14 

dagubebuli tbis garRvevis Semdeg wyalmovardnis wylis 
maqsimaluri xarji, m3/wm Q=1.9LBH3/2/(L+Li) roca 

L1=0 km 36525 

L2=5 km 12053 

L3=10 km 7305 

L4=15 km 5114 

L5=20 km 3287 

L6=25 km 2922 
da a.S.  

 
 
 
 
 
Seadgina _______________________________ 
 
Seamowma  ______________________________ 
 
TariRi  _______________________20_____w___ 
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cxrili 5 
 

dagubebuli tbebis Sevsebis maxasiaTeblebis gaangariSebis Sedegebi 

 

# etapebi, Sesabamisi monacemebi da gamoTvlebi jruWula 
xaxieTisw
yali 

fawa 
qemulTa 

1 2 3 4 5 

I. sawyisi monacemebi 

1 mdinaris wyalSemkrebi auzis farTobi           (F km2) 37.6 81.0 179 

2 mdinaris sigrZe                                   (L km) 13.5 9.6 24 

3 mdinaris saTavis simaRle                         (H1 m) 1400 1900 3000 

4 mdinaris saangariSo kveTis simaRle             (H2 m) 680 880 1180 

5 mdinaris wyalSemkrebi auzis saSualo simaRle   (H m) 1480 1800 1950 

II. hidrologiuri monacemebi 

6 mdinaris daxriloba                    I=0,75[(H1-H2)/L] 0.068 0.080 0.568 

     mdinaris wylis xarji:    

 
7 

wliuri norma                                   Q0 m3/wm 1.15 2.71 3.67 

tbis Sevsebis periodi                         Σ Q m3/wm 2.15 1.52 8.5 

udidesi maqsimaluri wylis xrji              Q  m3/wm 442 447 570 

1%-ani uzrunvelyofis wylis xarji           Q 1%  m3/wm 310 313 390 

III. tbis Sevsebis maxasiTeblebi Cveulebriv pirobebSi 
8 tbis moculoba                                 W0 m3/wm 0.425 106 2.1 106 3.8 106 
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9 
tbis Sevsebis xangrZlivoba                              T0=W0/Σ Q m3/wm 198000 1.422000 448000 

 2.29 18.46 5.18 
IV. tbis Sevsebis maxasiaTeblebi 1% wylis maqsimaluri xarjis pirobebSi 

10 wyalmovardnis xangrZlivoba T  (Q 1%),FOformula  (4.8) wm 1488 12126 18294 

11 
wyalmovardnis matebis fazebis xangZlivoba  
Tm=T  (Q1%)/3.4 wm 438 3566 5381 

12 
wyalmovardnis dacemis fazis xangrZlivoba         
Tm=2.4Tm 

1050 8560 12913 

13 
wyalmovarnis matebis fazis wylis moculoba 
WP=0.96 Tm Q 1% 54312 445463 839436 

14 
wyalmovardnis dacemis fazis wylis xangrZlivoba  
W  (Q 1%) 130349 1.07 106 2.01 106 

15 
wyalmovardnis mTliani wylis moculoba  
W  (Q1%)=1.36 Tm  Q 1% 

184661 1.52 106 2.85 106 

16 piroba                                           W  (Q1%) <W0 ≤W0 >W0 

17 
tbis Sevsebis xangrZlivoba       T, formula (4.10)  wm 113214 399105 117146 

dRe 1.31 4.56 1.36 
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