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r e f e r a t i 

 

 

angariSi Sedgeba 
 

teqsti  78 gv.,  6 nax.,  12 cxr. 
 
 

mdinareTa wyaldidobebis wylis xarjebis maxasiaTeblebi, 

cvalebadobis tendenciebi, wyaldidobebis saSualo da maqsimaluri 

xarjebis saprognozo meTodikebi da usafrTxoebis rekomendaciebi 

 

 

qronologiurad aRwerilia saqarTvelos mdinareebze gavlili 

katastrofuli wyaldidobebi da maTgan miyenebuli zarali. 

dazustebulia mTavar mdinareTa wyaldidobebisa da maqsimaluri 

xarjebis maxasiaTeblebi. miRebulia martivi formulebi Seuswavlel 

mdinareTa wyaldidobebis Camonadenis gansazRvrisaTvis. yvela am 

monacemebs aqvT praqtikuli daniSnuleba saproeqto da samecniero 

organizaciebSi wyalsameurneo gaangariSebebisaTvis. 

gamovlenilia wyaldidobebis ganviTarebis tendenciebi da 

miRebulia maTi trendebi. 

mTavar mdinareTa sameurneo daniSnulebis hidrokveTebisaTvis 

SemuSavebulia wyaldidobebis saSualo da maqsimaluri wylis xarjebis 

grZelvadiani saprognozo meTodikebi arsebuli sadamkvirveblo 

informaciis ukmarisobis pirobebSi. maT mixedviT Sedgenili operatiuli 

prognozebis safuZvelze SeiZleba yovelwliurad Sedges wylis 

resursebis racionalurad xarjvis gegmebi, wyalsacavebis dacla – 

Sevsebis dispetCeruli grafikebi da sxva gaangariSebebi. garda amisa, 

prognozebi aucilebelia mosalodneli maRali wyaldidobis dros 

prevenciuli RonisZiebebis droulad CatarebisaTvis, risTvisac 

Sedgenilia saTanado rekomendaciebi. 

miRebuli prognozebi uzrunvelyofs eleqtroenergiis, wyal-

momaragebisa da sasoflo-sameurneo kulturebis mosavlianobis gazrdas 

da wyaldidobebisagan miyenebuli zaralis Semcirebas, rac qveyanas 

miscems did ekonomikur efeqts. 
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S e s a v a l i 

 
dedamiwaze klimatis globaluri daTbobis, aseve bunebis 

anTropogenuri datvirTvis Sedegad, mosalodnelia katastrofuli 

movlenebis gamomwvevi faqtorebis mkveTri cvlileba, rac zegavlenas 

moaxdens am movlenebis masStabebsa da sixSireze. Sesabamisad zaralis 

Sesamcireblad saWiro saimedo RonisZiebebis optimalurad dagegmvasa da 

Rirebulebaze. amdenad mosalodneli cvlilebebis sivrcul – droiTi 

prognozisa da saSiSroebis Semcirebis rekomendaciebis problema metad 

aqtialuria. 

mdinareTa Camonadeni, rogorc metad xelmisawvdomi da ganaxlebis 

unaris mqone mtknari wylis resursi, farTod gamoiyeneba meurneobis 

TiTqmis yvela dargSi. amis gamo sazogadoebisa da qveynis socialur – 

ekonomikuri ganviTareba bevrad aris damokidebuli wylis resursebis 

marTvis efeqturobaze. 

saqarTvelo, miuxedavad misi mcire farTobisa, warmoadgens 

sakmarisad msxvil wyalsameurneo da hidroenergetikul regions. aq 

aSenebulia mravali hidrokvanZi, eleqtrosadguri, sarwyavi da 

wyalmomaragebis sistemebi. magram maTi wyliT uzrunvelyofa da swori 

eqspluatacia dakavSirebulia mdinareTa Camonadenis farTo regulire-

basTan, rac sakmaod rTulia, radgan aq mdinareTa Camonadeni 

araTanabradaa ganawilebuli drosa da sivrceSi. xSirad wyalmoTxovna 

ar eTanxmeba wyaluzrunvelyofas da warmoiqmneba mwvave deficituri 

situaciebi. garda amisa, bolo ori aTeuli wlis ganmavlobaSi imata 

katastrofulma wyaldidoba – wyalmovardnebma, romelTac mosaxleobas 

da qveynis ekonomikas didi zarali miayenes. 

wyaldidobebi mdinareebze yovel wels aRiricxeba, magram isini 

yovelTvis ar arian damangrevelebi, piriqiT maT didi sargebelic 

moaqvT, radgan swored maTi wylis CamonadeniT ivseba saqarTveloSi 

arsebuli 44 wyalsacavi, romelTa bazaze muSaoben energetikuli da 

sairigacio sistemebi. wyaldidobebis resursebis xarjze xdeba 

eleqtroenergiis gamomuSaveba, mosavlianobis gazrda da mosaxleobisa 

da sawarmo – sameurneo obieqtebis wyalmomarageba. 
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amrigad wyaldidobebs moaqvT rogorc didi ziani, aseve didi 

sargebelic. wyaldidobebis wylis regulirebisa da maTi negatiuri 

Sedegebis Tavidan acilebis mizniT saWiroa maTi Camonadenisa da 

maqsimaluri xarjebis maxasiaTeblebis sworad gaangariSeba da maTi 

yovelwliuri mniSvnelobebis prognozireba. aqedan gamomdinare, 

praqtikuli daniSnulebis TvalsazrisiT gansakuTrebuli mniSvneloba 

eniWeba hidrologiur prognozs, romlis momxmarebels warmoadgens 

energetika, soflis meurneoba, wyalmomarageba, sarkinigzo da 

saavtomobilo gzebi. 

prognozireba aseve aqtualuria mimdinare globaluri daTbobisa 

da gaudabnoebis pirobebSi, rodesac izrdeba garemos daWuWyianeba da 

mcirdeba sufTa wylis maragi. amitom saWiroa wylis resursebis 

moxmarebis mkacri kontroli, wyalsameurneo sistemebis racionaluri 

marTva da wylis xarjvis optimaluri dagegmva misi momavali odenobis 

gaTvaliswinebiT. amrigad saqarTvelos mdinareTa Camonadenis 

saprognozo meTodebis damuSaveba aris mniSvnelovani samecniero 

problema, romlis gadawyvetasac didi ekonomikuri da socialuri 

efeqtis motana SeuZlia. 

aRsaniSnavia, rom hidrologiaSi mTis mdinareTa Camonadenis 

prognozireba iTvleba yvelaze rTul problemad. gansakuTrebiTYrTulia 

saqarTvelos mdinareTa prognozireba, radgan aq calkeuli mdinaris 

auzSi Camonadenis maformirebeli faqtorebis cvalebadoba sxvadasxva 

xasiaTs atarebs, rogorc droSi, ise sivrceSi. amitom mdinareTa 

wyaldidobebi da maTi pikebi ar aris identuri da xasiaTdeba garkveuli 

individualurobiT. garda amisa mdinareTa auzebSi ar aris 

informaciuli sadamkvirveblo qseli, romelTa monacemebis safuZvelze 

SesaZlebeli iqneba im kanonzomirebaTa dadgena, romlebic saWiroa 

Tanamedrove maTematikuri saprognozo modelebis gamoyenebisaTvis. 

vinaidan gasuli saukunis 90-iani wlebidan saqarTvelos mdinareebze 

aRar xdeba mdinareTa wylianobis aRricxva da aRar izomeba mdinareTa 

wylis xarjebi, amitom wyaldidobis periodis Camonadenisa da 

maqsimalauri xarjebis maxasiaTeblebis, agreTve maTi 

prognozirebisaTvis gamoyenebul iqna hidrometeorologiur faqtorebze 

1990 wlamde arsebuli sadamkvirveblo qselis standartul dakvirvebaTa 
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mravalwliuri monacemebi 40-60 wliani rigebiT: mdinareTa wylis 

xarjebisa, atmosferuli naleqebisa, haeris temperaturisa da Tovlis 

safarisa. sakvlev obieqtebad SerCeul iqna hidrokveTebi mdinareebze, 

romelTa hidroresursebi farTod gamoiyeneba energetikaSi da 

irigaciaSi. 

yvela saxis gaangariSebebisa da saprognozo meTodikebis 

Sesadgenad gamoyenebul iqna avtoris mier SemuSavebuli mraval-

faqtoriani statistikuri saprognozo modeli Sesabamisi algoriTmebiTa 

da kompiuteruli programebiT. 
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Tavi I. wyaldidobebis katastrofuli gamovlinebebi 

1.1. katastrofuli wyaldidobebi dasavleT saqarTveloSi 

 

saqarTveloSi yvelaze adreuli informacia wyaldidobaze VIII 

saukuneSi istoriulad daRupulTa raodenobiTaa dafiqsirebuli. 

istoriaSi cnobilia, rom es moxda 735 wels, roca md.cxeniswylis 

wyaldidobam imsxverpla saqarTveloSi Semoseuli mtris murvan yrus 

3500 meomari maTi cxenebiT, risTvisac mdinares uwodes cxeniswyali. 

aRniSnulia, rom maSin wyaldidoba gamowveuli iyo dasavleT 

saqarTveloSi xangrZlivi Tavsxma wvimebiT, rasac mohyva wyaldidobebi 

am regionis sxva mdinareebzec, maT Soris md. Woroxzec. 

ufro Zlierma wyaldidobam gaiara dasavleT saqarTveloSi 1895 

wlis 25 oqtombers, roca md. rionis adidebam gamoiwvia q. foTis 

datborva 5-6 m. siRrmis wyliT. mniSvnelovani zarali miayena md. rionis 

wyaldidobam 1902 wlis 2 ianvars, roca q. foTis misadgomebTan 

mdinareuli yinulebiT da nazvavi TovliT daitbora saavtomobilo da 

sarkinigzo gzebi, romlebic mTebidan Camoitana md. texuram. 

md. rionze kolxeTis dablobis farglebSi, sadac xSirad 

aRiniSneba didi intensivobis naleqebi, katastroful wyalmovardnebs 

adgili hqonda agreTve 735, 1444, 1895, 1902, 1910, 1920, 1982, 1987, 1996 wlebSi. 

cnobilia, rom 1911 wlis ianvarSi dabali temperaturebis pirobebSi 

movida didi Tovlis safari, romlis simaRle zoggan 4 m. iyo, mdinareebi 

ki daifara yinuliT, magram 4 Tebervals daiwyo daTboba da uxvi wvimebi 

movida, mdinareTa kalapotebi aivso wvimisa da Tovlis nadnobi wylebiT, 

gadmovida napirebidan da 2-3 m. simaRlis wyliT daitbora mimdebare 

teritoriebi q.foTis, Waladidisa da senakis midamoebSi. mdinareTa wylis 

siCqare 4 m/wm-s Seadgenda. mosaxleoba saxlis saxuravebsa da xeebze 

afarebda Tavs, mravali pirutyvi ki daiRupa, Sewyda sarkinigzo moZraoba 

gzebis dazianebis gamo [1]. 

md. rionze udidesma katastrofulma wyalmovardnam gaiara 1922 w. 25 

oqtombers, romlis maqsimaluri xarji 1470 m3/wm. mis zemo welSi 

s.alpanasTan, dRemde iTvleba udides maqsimumad. qvemo welSi 

s.saqoCakiZesTan maqsimumma 5468 m3/wm Seadgina. ufro didi wyaldidoba 

iyo md. rionze 1982w. 2 aprils, sadac mis qvemo welSi g. svaniZis [2] 
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SefasebiT maqsimalurma xarjma 6000 m3/wm-s miaRwia, xolo md. yvirilaze 

q.zestafonTan  1200 m3/wm iyo. manamde ki, dakvirvebaTa monacemebis 

mixedviT maqsimaluri xarjebi Seadgenda md. rionze 4650 m3/wm da md. 

yvirilaze 883 m3/wm. am wyalmovardnis dros md. rionma qvemo welSi 

gaarRvia napirsamagri damba, datbora didi farTobis saZovrebi md. 

fiCoris auzSi da paliastomis tbis done 70 sm-iT aiwia. 

1987 w. 1 Tebervlis wyalmovardnis dros md. rionis maqsimaluri 

xarjma 5000 m3/wm Seadgina, mas daemata varcixis wyalsacavis erTdrouli 

daclis Sedegad 1600 m3/wm wyali, ris gamoc gairRva marjvena sanapiros 

damba da datbora mimdebare teritoriebi (nax.1), daiRupa mravali 

pirutyvi da adamianebic. zaralma maSin 500-550 mln. lari Seadgina [3]. 

maRali wyalmovardna md. rionze iyo agreTve 1996 wlis 30 dekembers, 

roca dambis garRvevis Sedegad wyliT daitbora teritoriebi abaSis 

mxareze (s. sujuna, eweri). 

katastrofuli wyalmovardnebi gansakuTrebiT xSiria SavizRvispira 

mdinareebze, sadac xSiria maRali intensivobis naleqebi. mag. ordRiani 

naleqebis jamma Seadgina 1942 w. 14-15 seqtembers 264 mm (m/s Sroma), 1962 

wlis 11-12 seqtembers 342 mm (m/s Carnali). aseTi didi naleqebi iwveven 

mdinareTa uecar adidebas da ngrevas. 1924 w. 8 maiss md. Woroxze s. 

ergesTan 3840 m3/wm maqsimalurma xarjma gaiara. 1927 w. aWaraSi xangrZlivi 

intensiuri wvimebis Sedegad mdinareTa doneebi aiwia 4 m-mde md. qorulis 

wyalze da 5 m-mde md. natanebze s. natanebTan. wylis nakadis siCqarem 4-4,7 

m/wm Seadgina rkinigzis xidTan, romelic mniSvnelovnad daaziana da 

daangria 8 saavtomobilo trasis xidi. 1979 wlis 31 agvistos RamiT 

wyalmovardnam daangria ramdenime sacxovrebeli da sazogadoebrivi 

Senobebi, agreTve ramdenime xidi, gzebi, dazianda wyalsadenis saTave 

nagebobebi, kavSirgabmulobis da eleqtrogadamcemi xazebi, baRebi, 

mravalwliani nargavebi [4]. 

bolo wlebis wyalmovardnebis Seswavlam gviCvena, rom isini ar 

cxrebian da piriqiT Zlierdebian. gansakuTrebiT rTuli situacia iyo 

1996 wlis dekemberSi, roca 1400-2000 metrze maRla mdebare raionebSi 

idga -8-10°C yinvebi, xSirad Tovda da misma sisqem 3 metrs miaRwia. 400-1800 

metris simaRlis zonaSi mdebare teritoriaze adgili hqonda Tbili da 
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civi dReebis, wvimebisa da Tovis xSir morigeobas. 400 metrze dabla 

idga Tbili dReebi, susti da Zlieri Tavsxma wvimebis xSiri morigeobiT. 

1996 wlis 24-25 da 29-30 dekembers Tovl-wvimis wyalmovardnebs 

md.md. froneze, Cxerimelaze, Zirulaze, yvirilaze, rionze, aWariswyalze 

da maT Senakadebze, mohyva didi ngreva da zarali, datbora soflebi, 

gairRva dambebi, dazianda xidebi, gzebi, ramdenime ojaxi waiRo 

niaRvarma, wyalma waleka 173 ha sasoflo daniSnulebis farTobi. 1996 

wels marto aWaraSi wyalmovardnebis Sedegad zaralma 5 mln. lars 

gadaaWarba. aseTi movlenebi gagrZelda 1997 wlis ianvar-TebervalSi, 

martSi, aprilSi da mais-ivnisSi. 

saqarTveloSi yvelaze didi masStaburobiT gamoirCeoda 2005 wlis 

wyaldidoba, romlis drosac katastrofulma wyalmovardnebma moicva 

qveynis mravali regioni. didi wyaldidoba ganpirobebuli iyo zamTarSi 

dagrovili didi Tovlis safariT. gazafxulze aprilidan ivnisis 

CaTvliT uxvi Tovlis safaris dnobisa da mravaljeradi intensiuri 

xasiaTis wvimebis Tanxvedris Sedegad waileka gzebi, mravali 

sacxovrebeli saxli, naTesi farTobebi, Sinauri pirutyvi da frinveli. 

mraval ojaxs wyalma wauRo rogorc saxli, ise yvelaferi da darCa 

sruliad xelcarieli. aseT mdgomareobaSi daaxloebiT 500 ojaxs Seeqmna 

binis problema. iyo ramodenime adamianis msxverplic. mTlianad 

wyaldidobiT miyenebulma zaralma saqarTvelos farglebSi daaxloebiT 

300-500 mln. lari Seadgina. dasavleT saqarTveloSi ukve aprilis TveSi 

mdinareTa adidebam gamoiwvia didi zarali (cxrili # 1). 

saqarTveloSi katastrofuli wyalmovardnebi iyo agreTve 2008 

wlis seqtember-oqtomberSi baTumis, xelvaCauris, qobuleTis, foTis, 

daitbora q.foTi, rasac adgili ar hqonda 1895 wlis Semdeg. dRe-Ramuri 

maqsimaluri naleqebis raodenoba zoggan 160-180 mm-s aRemateboda. raionis 

centrs mowyvetili iyo 7 sofeli, daitbora 6 sofeli, asobiT heqtari 

naTesebi, 100 saxli, dazianda 50 da daingra 11 saxli. daiRupa 8 adamiani, 

daingra 3 xidi, wyliT daifara teritoriebi, sadac ganlagebuli iyo 

eleqtrosadgurebi, dazianda eleqtrogadamcemi xazebi da 39 aTas 

abonents Seuwyda eleqtroenergiis miwodeba. materialurma zaralma 

Seadgina 3-4 mln. lari [3]. 
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wyalmovardnebma gaiares 2009 da 2010 wlebSic. 2011 wels pirveli 

wyalmovardna aRiniSna 8 Tebervals, roca wyaltubos raionSi daitbora 

saxnav – saTesi miwebi, gzebi da mosaxleobis sakarmidamoebi. 

Semzaravi katastrofa moxda 2011 wlis 15 ivniss rikoTis 

uReltexilze, sadac Zlieri wvimebis gamo mdinareTa wyalmovardnebma 

daaziana saavtomobilo gza, daangria kvebis obieqtebi, daaziana 

dasavleT da aRmosavleT saqarTvelos damakavSirebel gvirabTan 

mimavali gzebi da ramdenime dRiT moZraoba SeCerda. katastrofas 5 

adamianis sicocxle emsxverpla. 18 ivniss md. Waniswylis adidebam 

daaziana sagzao magistralebi da mosaxleobis sakarmidamoebi, 

walenjixaSi ki mdinarem daaziana gzebi da xidebi [5, 6]. 
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cxrili 1       2005 wlis wyaldidobis katastrofuli gamovlinebebi 
dasavleT saqarTvelos mdinareebze 

 
mdinaris 

auzi 
miyenebuli zarali 

yvirila 
q.zestafonTan yvirilam gaarRvia sanapiro jebirebi da 

datbora mimdebare sasoflo-sameurneo miwebi. 

rioni 

q.quTaisSi ramdenime adgilas rionma gaarRvia 

napirdamcavi jebirebi, datbora saxlebi, daaziana gzebi. 

wyaltubos raionSi dazaralda 66 ojaxi. 

vanis raionSi rioni gadavarda s.WyviSSi da datbora 

sacxovrebeli saxlebi da naTesebi, wyalma waiRo 

pirutyvi da frinveli. naTesebi daitbora q.samtrediasa 

da s.WaladidSic. 

onis raionSi daitbora 100 saxli, daingra 8 xidi da 

saavtomobilo gzebi, 18 sofeli mowyda raionul centrs. 

moiSala wyalmomaragebis saTave nagebobebi da wylis 

miwodeba Seuwyda q.ons. 

cxeniswyali 

raWa-leCxumSi cxeniswyalma daangria jebirebi da xidebi, 

datbora sasoflo-sameurneo savargulebi, dazianda wylis 

saTave nagebobebi da komunikaciebi. 

enguri 

mestiis raionSi warmoiqmna Rvarcofuli nakadebi, 

dazianda mravali sacxovrebeli saxli, daingra xidebi, 

gzebi da 8 sofeli mowyda raionul centrs. 

jvris wyalsacavSi Warbi wylis (≈500 m3) gaSvebis Sedegad 

qvemo biefSi enguris wylis donem aiwia da datbora 

zugdidis raionis soflebis savargulebi. 

aWariswyali 

aWaraSi daingra xidebi da 17 sofeli mowyda raionul 

centrs. s.TxinvanSi da s.RurtasTan Camowva mewyerebi da 

dazianda gzebi. 
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1. 2.  katastrofebi aRmosavleT saqarTvelos mdinareebze 

 

pirvelad wyaldidobis Sesaxeb cnoba gamoqveynda 1839 wels gazeT 

„kavkazSi”, sadac aRniSnuli iyo, rom mtkvarma datbora riyis teritoria. 

TiTqmis aseTive datborva ganmeorda 1853 wlis 25 ivliss. 1858 wlis 29 

agvistos adidebulma mtkvarma waiRo 13 adamiani, 10 kameCi, 38 xari, 23 

uremi, 16 aqlemi, mravali cxeni, 4 wisqvili da sxva [7]. 

q. TbilisSi md. mtkvris 1896 wlis wyalmovardna aRwera maSindelma 

gazeTma „iveriam”, roca gadauRe-beli wvimis Sedegad 5 maiss mtkvris 

donem ise aiwia, rom waiRo madaTafis kunZulis nawili, marjvena 

sanapiroze ki waleka saxlebi, Sewyda konkis moZraoba, xalxi quCebSi 

navebiT gadaadgildeboda, saxlebis qveda sarTulebi wyliT iyo 

dafaruli. 10 maiss daitbora riye, orTaWalis baRebi, wyalma waiRo 

marcxena sanapiroze arsebuli xis saxerxi qarxana da mTeli xis masala. 

didi wyaldidoba ganmeorda agreTve 1915 w. 6 maiss [7]. 

md. mtkvarze gavlili wyaldidobebis Sesaxeb informacia mocemulia 

1.2.1. cxrilSi, romelic Sedgenilia saqarTveloSi gamocemuli gazeTebisa 

da Jurnalebis, hidrometcentrSi arsebuli masalebisa da gamoqveynebul 

SromebSi [7, 8] moZiebuli cnobebiT. 

XX saukunis 30-ian wlebSi, md. mtkvris sanapiroze, aigo napirsamagri 

nagebobebi da Sewyda riyis datborvebi. wyaldidobebis zogadi, 

ZiriTadad, vizualuri daxasiaTebebi, Seicvala specializebuli 

stacionaruli dakvirvebis masaliT. mag., md.mtkvarze moqmedebda 29 

hidrologiuri saguSago. 1980 wlamde arsebuli dakvirvebis 

sistematizirebuli monacemebi gamoqveynda yovelwliurebis, cnobarebis, 

wylis kadastrisa da kapitaluri monografiebis saxiT [2, 9–11], sadac 

miTiTebulia wyaldidobebis ricxobrivi maxasiaTeblebi. 
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cxrili 1.2.1.  katastrofuli wyalmovardnebi md.mtkvarze 
 

weli 
TariRi 

miyenebuli zarali 

1 2 

1839  17.05 
mdinare gadmovida napirebidan da q.TbilisSi mTlianad 

dafara riye 

1853  25.07 mdinaris wyliT mTlianad daitbora riye 

1858 29.08 

riye daitbora, daiRupa 13 adamiani, daixrCo 38 xari, 10 

kameCi, wyalma waiRo 16 aqlemi, cxenebi, 23 uremi, 4 

wisqvili 

1896 05.05 

riyeze waiRo saxli, daitbora sxva saxlebis qveda 

sarTulebi, konkis moZraoba Sewyda, adamianebi quCaSi 

navebiT moZraobdnen 

1896  10.05 
q.TbilisSi mdinarem mTlianad datbora riye, orTaWalis 

baRebi, wyalma waiRo xis samxerxao da xis masalebi 

1897  23.03 mdinare gadmovida napirebidan, q.gorTan daangria xidi 

1897 29.05 mdinarem gadmoxeTqa napirebi, iyo adamianTa msxverpli 

1898 28.03 mdinares mihqonda Zirkvebi, xeebi, didi zarali iyo q.gorSi 

1900 22.05 q.TbilisSi mdinarem waleka avWalisa da agurxanis baRebi 

1900  3.06 mdinare gadmovida napirebidan da waleka orTaWala 

1900 19.06 
mdinarem q.TbilisSi Cawyvita veris bornis jaWvi da iyo 

adamianTa msxverpli 

1902  2.05 mdinares didi raodenobiT mohqonda xeebi da kunZebi 

1903 22.07 

md.leRvTa xevis auzSi, romelic gadis botanikur baRze, 

mTidan daSvebulma wyalma mTlianad dafara dabaxanas 

raioni 

1915  6.05 
mdinarem gadmoxeTqa napirebi, datbora riye, waleka 

orTaWala 

1922 24.10 gorsa da TbilisSi dazianda gzebi, xidebi, rkinigza  

1924 24.09 mdinarem zahesTan gaglija xidis oTxi jebiri 

1926  9.05 
mdinaris wylis siCqare 900 m/wm zahesi – Tbilisis 

mimarTulebiT 

1926 22.05 mdinaris donem sagrZnoblad aiwia zahesTan 

1928 25.04 
mdinaris wyalma dafara orTaWalis da navTluRis baRebi, 

wylis done 4-10 m. siCqare 900 m/wm. 

1932  15.05 
q.qarelTan wyalma gaitaca borani sadac 25 kaci iyo, Ramis 

11 saaTze TbilisSi mdinarem waleka orTaWalis baRebi 

1939 mdinarem q.gorTan daangria mcire nagebobebi 
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1955  5.10 
TbilisSi mTidan wamosulma wyalma waleka abano. wylis 

xarji iyo 100 m3/wm 

1968  18.04 
Sewyda sarkinigzo da saavtomobilo mimosvla Tbilisidan 

borjomis mimarTulebiT, daingra xidebi da jebirebi 

1987  1.05 
q.borjomTan mdinaris donem 1,5 m-iT aiwia. ojaxebi 

gaixiznen. xaSurTan daitbora ramdenime sofeli 

1990  5.05 
q.xaSurTan daangria napirebi, datbora 30 ha naTesebi, 

saZovrebi, ferma, gaitaca saqoneli 

1997 28.04 
mdinarem gadarecxa axalcixe – rusTavis saavtomobilo 

gza da moZraoba Sewyda 

2005 27.04 
mdinaris done q.TbilisSi 565 sm. iyo da mxolod 157 sm-iT 

CamorCeboda 1968w. 722sm. dones 

2005  7.06 q.TbilisSi md.mtkvarze 500sm. simaRlis wyalma gaiara 

 
maTgan yvelaze aRsaniSnavia 1968 wlis 18-19 aprilis wyalmovardna, 

romelsac adgili hqonda md.mtkvris TiTqmis mTel sigrZeze. sof. 

xerTvisidan q.Tbilisamde mdinarem daangria napirsamagri nagebobebi, 

xidebi, Sewyda saavtomobilo da sarkinigzo mimosvla. 

saqarTveloSi xSirad mcire zomis mdinareTa wyalmovardnebic 

iwvevs did zarals. mag., md. mtkvris mcire Senakadma q. TbilisSi, md. 

leRvTaxevma, rogorc rusulenovani gazeTi „kavkazi” (№ #165) 

ityobineboda, 1903 w. 22 ivniss datbora dabaxanis mTeli teritoria. 

analogiuri moxda 1955 wlis 5 oqtombers, roca adidebuli 

md.leRvTaxevi Sevarda Wrel abanoSi [12]. 

md. qsani md. mtkvris marcxena Senakadia, romelzec yvelaze didma 

katastrofulma wyalmovardnam gaiara 1952 wlis 24 ivliss, roca mis Sua 

welSi sof. korinTasTan gavlili maqsimaluri xarji – 262 m3/wm udidesia, 

dRemde arsebul dakvirvebaTa Soris. am wyalmovardnam didi zarali 

moutana qsnis xeobis mTel mosaxleobas, daitbora soflebi: qsovrisi, 

Tezi, ferma da sxva. am wyalmovardnis Semdeg mdinareze aigo 

napirsamagri nagebobebi (miwayrilebi, rkina-betonis blokebi, qvis 

ximinjebi da sxva). miuxedavad amisa, 1987 wlis 11 ivniss gavlilma 

wyalmovardnam daaziana daba axalgorTan arsebuli xidi, gaarRvia 

sanapiro damba da ramdenime wuTSi datbora axalgoris teritoriaze 

mdebare sameurneo daniSnulebis obieqtebi: skola-internati, sabavSvo 

baRi, raionuli saavadmyofo, saSualo skola, sasoflo sabWo, 
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komunaluri saxlebi da sxva. didi safrTxe Seqmnes md. qsnis Senakadebmac 

q.axalgoris zeviT. sof. largvisSi wylis donem 3,5-4 m-iT aiwia, Sevarda 

klubSi da iq skamebze myari natani datova. movardnilma wyalma 

mTlianad daangria sof. wirqoli da amitom iqauri mosaxleoba daba 

axalgorSi gadaasaxles. wyalma waleka agreTve md. qsnis sanapiroebTan 

arsebuli naTesebi, baRebSi Zirfesvianad moglija xeebi [13]. 

1972 wlis 6 ivliss, md. Sulaveriswyalze gaiara wyalmovardnam, 

romlis maqsimumma 10-jer gadaaWarba wina wlebis maqsimums. kidev ufro 

meti iyo md.iaRlujze 1983 wlis 6 da 20 ivnisis wyalmovardnebi, 

romelTa donem 2 metrs gadaaWarba, siganem - 200 metrs. wylis xarjebi ki 

iyo 230 da 272 m3/wm, anu 3000 da 3417 l/wm km2. aRsaniSnavia, rom aseT 

katastroful wyalmovardnas adgili hqonda erT weliwadSi orjer da 

isic - erT TveSi. wyalmovardnas aq xels uwyobda rkinigzis xidis 

naklebi wyalgamtaroba da sarwyavi arxebidan monadeni wylebi. aq 

adgili hqonda wylis Setborvas, romlis sigane 600 metri iyo, xolo 

siRrme - 2-3 metri. wyalmovardnam daangria xidi, daaziana rkinigza, 

datbora marneulis quCebi, sacxovrebeli saxlebi, qalaqis 

eleqtroqvesadguri, rkinigzis sadguri, maRaziebi, puris qarxana da sxva. 

aseTive viTareba Seiqmna TeleTis qedis samxreT-aRmosavleTis 

mdinareebze. wyalmovardnis Sedegad daingra xidi md.qcia-xramze sof. 

arvanloSi. 

1983 wlis 11 ivniss mZlavrma wyalmovardnam gaiara md. mejudaze, 

romelmac datbora q. goris quCebi da saxlebi (foto – nax. 1.2.1). 

md. mtkvris auzSi yvelaze didi masStaburobiT gamoirCeoda 2005 

wlis wyaldidoba, romlis drosac katastrofulma wyalmovardnebma 

gaiara mis mraval Senakadze - aprilidan ivnisis CaTvliT. maSin aRri-

cxuli mdinareTa doneebi zogan miuaxlovda maT udides mniSvnelobebs – 

cxr. 1.2.2. am wyalmovardnebiT gamowveuli zarali mocemulia cxr. 1.2.3-Si 

[14]. 

aq aRsaniSnavia is faqti, rom 2005 wlis 6-7 ivniss Jinvalis 

wyalsacavSi moimata donem da wylis moculobam maqsimums miaRwia, ris 

gamoc saWiro gaxda Warbi wylis gaSveba sagangebo arxiT. 600 m3 

moculobis wylis gaSvebam ki gamoiwvia wyalsacavis qveda biefSi 

md.aragvsa da TviT md.mtkvarzec wylis donis mkveTri momateba. mas 
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mohyva axlomdebare saxlebisa da nakveTebis datborva. magram unda 

iTqvas, rom Jinvalis wyalsacavma mravaljer Seakava adidebuli aragvi 

da gadaarCina mimdebare garemo ufro didi dazianebisagan. 

aRsaniSnavia agreTve, rom 2005 wlis mais-ivnisSi da seqtemberSic 

kokispiruli wvimebis Sedegad adidda md. alazani, rasac mohyva gzebisa 

da xidebis ngreva, naTesebis datborva; zaralma 20-25 mln. lars miaRwia 

(cxr. 1.2.4.). 

amrigad, mTeli saqarTvelos farglebSi 2005 wlis gazafxulze, 

aprilidan ivnisis CaTvliT, uxvi Tovlis safaris dnobisa da intensiuri 

wvimebis Tanxvedris Sedegad, waileka gzebi, sacxovrebeli saxlebi, 

ganadgurda naTesi farTobebi, gawyda Sinauri pirutyvi da frinveli. 

mravali ojaxi darCa usaxlkarod da uWirnaxulod. daaxloebiT 500 

ojaxs Seeqmna binis problema. iyo ramdenime adamianis msxverplic. 

mTlianad wyaldidobiT miyenebulma zaralma, saqarTvelos farglebSi 

daaxloebiT 300-500 mln. lari Seadgina. 

saqarTveloSi katastrofuli wyaldidoba iyo, agreTve, 2008 wlis 

seqtember-oqtomberSi gardabnis, Tbilisisa da kaxeTis regionebSi, sadac 

daitbora: soflebi, asobiT heqtari naTesi farTobi, dazianda da daingra 

saxlebi, ganadgurda yurZnis mosavlis 70% [3]. 

2009 wlis 30-31 oqtombrisa da 1 noembris katastrofulma 

wyalmovardnam kaxeTis regions 7-8 mln. dolaris zarali miayena. 2010 

wlis gazafxulze saqarTvelos mdinareebze kvlav gaiara katastro-

fulma wyalmovardnebma, gansakuTrebiT aRmosavleT saqarTveloSi, ramac 

didi zarali miayena kvlav kaxeTis regions. Weremis wyalsacavis 

arasworma eqspluataciam didi saSiSroeba Seuqmna sof. veliscixes. 

2010 wlis 23 ivniss q.TbilisSi md.gldanulaze wylis donem 6-7 m-iT 

aiwia da sof.cxvariWamiasTan xids gamoungria burjebi, ris Sedegadac 

Caingra xidi da Caiyola manqana da xalxi. ori adamiani iqve daiRupa, 

sxvebi ki saavadmyofoebSi gadaiyvanes. 

2010 wlis 7 da 12 ivliss Tavsxma wvimis Sedegad, daba duSeTSi, 

movarda md.duSeTisxevi da datbora dasaxleba, naTesebi, daiRupa Sinauri 

frinveli da cxoveli. adgilobrivi mosaxleobis gadmocemiT 

materialuri zarali 2010 wels aq ufro didi iyo vidre 2005 wels. 2010 
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wlis 18 ivliss Tavsxma wvimis Sedegad daitbora, agreTve, 

dedofliswyaros dasaxleba, naTesebi, daiRupa frinveli da pirutyvi. 

 
 
cxrili 1.2.2. mdinareTa doneebi (sm) 2005 wlis wyaldidobebis dros 
 

 
 

mdinare-
punqti 

auzis 
farTobi 
kv. km 

mraval-
wliuri 
maqsimumi 

2005 w. doneebi (sm) 

sm. weli 26IV 27IV 5VI 6VI 7VI 8VI 

mtkvari-
xerTvisi 

4980 460 1968 250 217  106 117 112 

mtkvari-
minaZe 

8010 362 1968 305 273  135 145 145 

mtkvari-
likani 

10540 516 1968 387 400 260 256   

mtkvari-
Tbilisi 

21120 722 1968 455 565 318 430 500 363 

faravani-
xerTvisi 

2350 304 1968 270 251     

focxovi-
sxvilisi 

1730 605 1968 490 453  400 399  

TeTri 
aragvi-

fasanauri 
335 250 1934 218 212 204    
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cxrili 1.2.3.  2005 wlis wyaldidobebi md. mtkvris auzSi 
 

TariRi 
mdinaris 

auzi 
miyenebuli zarali 

25-27 

aprili 
mtkvari 

q.TbilisTan mtkvris done 237 sm-iT aWarbebda 

maqsimumebis saSualo dones (328 sm). 

samcxe-javaxeTSi mdinareTa doneebi 

gadascilda saSiS zRvars, ramac gamoiwvia 

napirsamagri jebirebis ngreva da 35 heqtari 

naTesebis datborva, q.valeSi moiSala 

wyalmomaragebis saTave nagebobebi. 

4-5 maisi 

qsani 

daba axalgorSi ramdenime adgilas qsanma 

gaarRvia sanapiro jebirebi da datbora 

naTesebi. 

fSavis 

aragvi 

CargalSi mdinarem daaziana vaJa-fSavelas 

saxl-muzeumi. 

6-7 ivnisi 

mtkvari 

q.TbilisSi mtkvris wylis xarji 2250 m3/wm iyo, 

rac 200 m3/wm CamorCa 1968 wlis maqsimums (2450 

m3/wm). 

aragvi 

adidebulma aragvma waaqcia maRali Zabvis anZa, 

dazianda bulaCauris, saguramosa da 

nataxtris sasmeli wylis wyalsacavebi, 

gaCerda safiltro sadgurebi, ris gamoc 

q.Tbiliss wyali didi SezRudviT miewodeboda. 

Jinvalis wyalsacavidan 600 m3 wylis gaSvebam 

qvemo biefSi aragvzec da mtkvarzec wylis 

done mkveTrad aswia. 

13-15 ivnisi 
duSeTis 

xevi 

xevis adidebis Sedegad, daiRupa 2 adamiani, 

daingra 50 saxli, wyalma gaitaca pirutyvi, 

frinveli, msubuqi da mZime teqnika, daingra 

sasmeli wylis saTave nageboba, qvaRorRiT 

aivso saxlebis pirveli sarTulebi. 

2005 w. sul 
miyenebuli zarali mTlianobaSi 300-500 mln. 

lari iyo. 
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cxrili 1.2.4.   2005 wlis wyaldidobebi md. alaznis auzSi 
 
TariRi miyenebuli zarali 

7 maisi 

kokispiruli wvimis Sedegad adidda md. kabala, daitbora 

lagodexis raionis soflebi: xaindrovali, karTubani, 

kabala. wyalma gadarecxa Tbilis-lagodexis saavtomobilo 

gza. 

14-15 maisi 

wvimam didi wyalmovardna gamoiwvia md. didxevze, datbora 
sof. artana, waleka sakarmidamo nakveTebi, daixoca frinveli 
da wvrilfexa saqoneli. adidda, agreTve, md. ilto da 
ramdenime kilometrze waleka saavtomobilo gza da 4 
sofeli mowyvita gare samyaros, mosaxleoba darCa sasmeli 
wylis gareSe. 
md. alaznis adidebam pankisis xeobaSi daangria jebirebi, 
xidebi, datbora nakveTebi. 

29 maisi 
kokispiruli wvimis Sedegad, md. alazanma datbora 
saavtomobilo gza da Caketa moZraoba. 

5-6 ivnisi 

md. alaznis wyalmovardnam mTlianad datbora sof.artana da 

zemo alvani. q. TelavSi daingra sarwyavi saTave nageboba, 

daixoca frinveli. md. iltos wyali Seeria sasmel wyals da 

mosaxleoba darCa wylis gareSe, dazianda eleqtro-

transformatorebi da eleqtrogadamcemi xazebi. sof. 

kodasTan mowyda mTa, daingra xidi, ganadgurda venaxebi da 

saxnav-saTesi savargulebi. 

15 ivnisi 

kokispiruli wvimis Sedegad Telavis raionSi, 

sof.artanasTan dazianda rkina-betonis xidi, adidebulma 

wyalma datbora da qva-RorRi Seitana mosaxleobis 

sakarmidamo nakveTebSi, saxlebsa da damxmare saTavsoebSi. 

daitbora sof. akuris terito-ria, naTesebi da saZovrebi. md. 

Turdos xeobaSi mdinarem gaarRvia jebirebi, da dambebi. md. 

kisisxevi da vanTisxevi kalapotidan gadmovida da waleka 

venaxebi, naTesebi da sxva. seriozulad dazaralda 

q.Telavic, sadac kalapotidan gadmovida md.Telavisxevi da 

datbora mimdebare teritoria. 

26 

seqtemberi 

kokispiruli wvimis Sedegad dazaralda siRnaRis raioni, 

gansakuTrebiT sof. Zveli anaga, sadac daitbora 150 saxli, 

ganadgurda sursaTisa da Wirnaxulis zamTris maragi. Zlier 

dazianda Zveli anagis saSualo skolis Senoba da Sewyda 

swavla. datborvebs daemata Zlieri setyva, romelmac didi 

ziani miayena venaxebs. 

2005 w. miyenebuli zarali mTlianobaSi 20-25 mln. lari iyo 
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Tavi  II 

saqarTvelos mdinareTa wyaldidobebis maxasiaTeblebi 

 
§ 2. 1. mdinareTa wyaldidobebis formireba 

 
klimatis Tanamedrove cvlilebis fonze, wyaldidobebis Semdgomi 

ganviTarebis Sesafaseblad, gadamwyveti mniSvneloba aqvs ama Tu im 

mdinaris auzSi hidrometeorologiuri qselis arsebobas. aRsaniSnavia, 

rom 90-ian wlebamde saqarTveloSi moqmedebda 210 meteorologiuri, 153 

hidrologiuri da 22 hidroglaciologiuri dakvirvebis punqti, romelTa 

monacemebi iyo xelmisawvdomi. amJamad ki moqmedebs 15 meteorologiuri 

sadguri, 26 meteorologiuri da 20 hidrologiuri saguSago. 

cxr. 2.1.1. da nax. 2.1.1-Si mocemulia sadReisod arsebuli 

hidrometeorologiuri qseli, saidanac irkveva, rom saqarTveloSi, 

sxvebTan SedarebiT, ukeT aris gaSuqebuli md. mtkvris auzi, sadac 

moqmedebs 5 meteosadguri da 7 hidrologiuri saguSago. md.rionis auzSi 

2 meteosadguria da TiTo meteosadguria mdinareebis: aragvis, qcia-

xramisa da alaznis auzSi. aRarc erTi sadguria iseT mniSvnelovan 

sameurneo daniSnulebis mdinareTa auzebSi, rogoricaa mdinareebi: 

enguri, cxeniswyali, aWariswyali, iori da sxva. 

hidrometeorologiuri qselis Semcirebis garda, metad samwuxaroa 

is faqti, rom mdinareebze aRar izomeba maTi wylianoba – wylis xarjebi, 

romlebic adre dReSi orjer izomeboda. axla 20 hidrologiur 

saguSagoze mxolod wylis doneebi izomeba, romlebic metad cvalebadia 

mdinaris wylis reJimis cvlilebasTan dakavSirebiT. amitom isini ar 

arian sakmarisi maxasiaTeblebi mdinareTaTvis. 

saqarTvelos mTiani reliefi sxvadasxva warmoSobisa da 

agebulebisaa, amitom aq mdinareTa Camonadenze mudmivmoqmedi auzis 

zedapiruli faqtorebi: reliefi, niadag – mcenareuli safari, geologia, 

hidrogeologia da sxva didi mravalferovnebiT gamoirCeva. 

mdinareTa Camonadenze mTavari moqmedi faqtorebia auzis cvalebadi 

klimaturi elementebi: atmosferuli naleqebi, haeris temperatura, 

aorTqleba, infiltracia, kondensacia, transpiracia da sxva, romlebic 

gansazRvravs mdinareTa sazrdoobis wyaroebs. maT Soris gadamwyveti 

mniSvneloba aqvs klimatis iseT elementebs, rogoricaa haeris 
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temperatura, atmosferuli naleqebi da Tovlis safari, rac Camonadenis 

mTavari warmomSobi faqtorebia. 

haeris temperatura ganapirobebs Tovlis safarisa da yinulis 

dagrovebas, mis dnobasa da aorTqlebas. gansaxilvel teritoriaze 

yvelaze civi Tve ianvaria, Tbili ki ivlis - agvistoa. temperaturuli 

reJimi aq mkveTri vertikaluri zonalobiT xasiaTdeba: simaRlis 

momatebasTan erTad, temperatura mcirdeba da Sesabamisad, izrdeba civi 

periodis xangrZlivoba. dablobSi saSualo wliuri temperatura 13 - 15 

C, zamTris temperatura mTiswinebSi dadebiTia, SedarebiT mkacri 

zamTari aRiniSneba javaxeTis platoze, sadac ianvris temperatura 2 - 3 

C-iT dabalia, vidre kavkasionis imave simaRlis ferdobebze. 

mdinareTa wylianobis ganmsazRvreli ZiriTadad atmosferuli 

naleqia, romlis raodenoba, intensivoba, ganawileba drosa da sivrceSi 

ganapirobebs mdinareTa Camonadenis odenobasa da mis reJims. vinaidan 

saqarTveloSi dasavleTidan SemoWrili notio haeris masebis intensiuri 

kondensacia xdeba, qedebis qarpira dasavleT ferdobebze, amitom, 

aRmosavleT kalTebze, ukve SedarebiT mSrali haeris masebi, daRmavali 

moZraobis gamo, amcirebs naleqebis raodenobas. am mizeziT dasavleT 

saqarTveloSi Tu naleqebis wliuri jami saSualod 1300-2700 mm-is 

farglebSi meryeobs, aRmosavleT saqarTveloSi igi mxolod 400–800 mm-ia. 

saqarTveloSi yvelaze mSrali periodia zamTari. civi periodis 

(noemberi-marti) naleqebi Seadgens wliuri naleqebis 20-30%-s, xolo 

Tbil sezonSi mosuli naleqebi orjer aRemateba maT. maqsimaluri 

naleqebi aRiniSneba mais - ivnisSi, zafxulSi naleqebi mcirdeba da 

Semdeg – SemodgomiT izrdeba. 

naleqebis raodenobis cvalebadoba, wlidan wlamde sakmaod maRalia 

zamTris TveebSi, roca maTi variaciis koeficienti CV = 0,70-0,90, Tbili 

sezonis TveebSi ki CV = 0,30-0,60. 

prof. e. elizbaraSvilis mier, klimatis globaluri daTbobis 

pirobebSi, saqarTvelos teritoriaze gamovlenilia ukukavSiri naleqebis 

jamsa da haeris temperaturas Soris. Tbili Tveebis ganmeorebadobis 

gazrdasTan erTad, mosalodnelia atmosferuli naleqebis mkveTri 

Semcireba, gansakuTrebiT, wlis civ periodSi. wlis Tbili periodis 

ganmavlobaSi ki temperaturis mniSvnelovani anomaliis dros (3C da
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cxrili 2.1.1.  hidrologiuri sadamkvirveblo qseli 
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naxazi 2.1.1.  saqarTveloSi arsebuli hidrometeorologiur 
    dakvirvebaTa qseli 
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meti) naleqebi izrdeba, rac SeiZleba aixsnas konveqciuri procesebis 

gaaqtiurebiT da Tavsxma naleqebis mosvliT [15]. 

naleqebis wliur jamSi Warbobs Txevadi naleqebis wili, rac 

saSualod 54%-s Seadgens [16]. danarCeni 46% modis myar naleqebze. 

Tovlis safaris ganlageba da dnobis xasiaTi aris mTis mdinareTa 

gazafxul-zafxulis wyaldidobis Camonadenisa da misi maqsimaluri 

xarjebis ZiriTadi ganmsazRvreli faqtori. Tovlis maragis saSualo 

mniSvneloba wlidan wlamde metad cvalebadia, gansakuTrebiT 600-1200 m. 

simaRleTa diapazonSi, sadac maTi variacia CV = 0,90-0,70 Seadgens, 

simaRlis matebasTan erTad, variacia klebulobs da 2000 m-ze is 0,35-0,29-

mde mcirdeba. 

wyaldidoba mTis mdinareebze iwyeba martis bolos, roca iwyeba 

Tovlis dnoba. wyaldidobis xangrZlivoba ganisazRvreba mdinareTa 

auzis simaRliTi ganviTarebis diapazoniT, Tovlis maragis ganawilebiT, 

simaRlis mixedviT, da temperaturuli reJimiT. md. mtkvarze yvelaze 

uxvwyliani periodia gazafxuli (marti-maisi), roca gaedineba 50-60%-ze 

meti wliuri Camonadenisa. wyaldidoba mTavrdeba ivlisis dasawyisSi. 

maRal wyalmovardnebs, ZiriTadad, adgili aqvs april-maisis TveebSi, 

roca Tovlis intensiur dnobas Tan erTvis gazafxulis kokispiruli 

wvimebi. 
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§  2. 2.  mdinareTa wyaldidobebis mTavari maxasiaTeblebi 
 

gazafxulis wyaldidoba aris mTavari faza mdinareTa wylis 

reJimisa, romlis drosac gaedineba maTi wliuri Camonadenis 50-70%. wlis 

danarCeni periodebi, gansakuTrebiT zafxuli, xasiaTdeba wyalmcirobiT, 

savegetacio periodSi mSrali havis pirobebSi, morwyvis gareSe 

SeuZlebelia mosavlis miReba. magaliTad, aRmosavleT saqarTveloSi 37 

wyalsacavSi akumulirdeba mdinareTa uxvwyliani wyaldidobis periodis 

Camonadeni, misi Semdgomi racionaluri gamoyenebis mizniT, ara marto 

melioraciis, aramed, agreTve, sxva mravali daniSnulebiT. aq 

funqcionirebs ramdenime kompleqsuri hidrokvanZi (sionis, samgoris, 

Jinvalisa da sxva), sadac SeTanxmebulia energetikis, melioraciis, 

wyalmomaragebis, meTevzeobis, sportul-gamajansaRebeli, turistul-

rekreaciuli da sxva interesebi. wyalsacavebis yovelwliuri Sevseba da 

eqspluatacia gaTvlilia mdinareTa wyaldidobebis periodis 

Camonadenze, meore wlis wyaldidobamde, e.i., wyaldidoba aris 

wyalsameurneo obieqtebis mTavari mkvebavi wyaro, romlis wylis 

resursebis xarjze xdeba eleqtroenergiis gamomuSaveba, mosavlianobis 

gazrda, mosaxleobisa da sawarmoo-sameurneo obieqtebis wyalmomarageba. 

amrigad, wyaldidobebs moaqvT rogorc didi ziani, aseve didi 

sargeblobac. amitom saWiroa maTi mravalmxrivi Seswavla. pirvel rigSi 

mdinareTa wylis maqsimaluri xarjebis maxasiaTeblebi. 

am mizniT cxrili 2.2.1.-Si mocemulia saqarTvelos mTavar 

hidrokveTze mdinareTa hidrografebis analiziT miRebuli 

wyaldidobebisa da maTi maqsimaluri xarjebis mTavari maxasiaTeblebi 

(saSualo, udidesi, umciresi, amplituda) da pikis gavlis saSualo 

TariRebi [11]. 

2.2.2 cxrilSi ki mocemulia mTavar mdinareTa maqsimaluri xarjebis 

cvalebadobis statistikuri maxasiaTeblebi: variaciisa (Cv) da 

asimetriis (Cs) koeficientebi, eqstremaluri (udidesi da umciresi) da 

saSualo kvadratuli gadaxris ( m3/wm) mniSvnelobebi, gansazRvruli 

1937-1990 wlebis monacemebis mixedviT [7]. 

xSirad garemosa da mosaxleobas did saSiSroebas uqmnian 

Seuswavleli mdinareebi, maT Soris mcire zomis mSrali xevebic, 
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romlebic wyaldidobis dros mZlavr nakadebad miedinebian 

dablobebisaken. amitom aucilebelia maTi wyaldidobis Camonadenis 

dadgenac. amisaTvis gamovikvlieT kavSirebi Seswavlil mdinareTa 

wyaldidobebis Camonadenisa sxvadasxva ganzomilebebiT (wylis xarji, 

Camonadenis moduli, fena da moculoba) pirvel rigSi tradiciulad 

mdinareTa auzebis saSualo simaRleebTan. magram wertilTa didi 

gafantulobis gamo SeuZlebeli gaxda garkveuli kanonzomierebebis 

dadgena. amitom gamovikvlieT wyaldidobis saSuali xarjebis (Q m3/wm) 

kavSirebi mdinareTa auzebis farTobebTan (F km2) calkeuli 

regionebisaTvis. maTi mWidro kavSirebis wrfivi aproqsimaciiT miRebul 

iqna martivi gamosaxulebebi Seuswavlel mdinareTa Camonadenis 

gansazRvrisaTvis: 

Q  = a F,    (2.2.1) 

sadac  a = parametria, romlis mniSvneloba dasavleT saqarTvelos 

mdinareebze aris: bzifisa da kodoris auzebSi 0,105, md. enguris auzSi 

0,085, md. rionis auzSi 0,062, md. xobisa, texurisa da cxeniswylis auzebSi 

0,064, xolo aRmosavleT saqarTvelos mdinareTa auzebSi 0,046. 

 amrigad, SedarebiT erTnair bunebriv pirobebSi, mdinareTa 

wylianobaze yvelaze srul informacias iZleva auzis farTobi, romlis 

gansazRvra metad advilia arsebuli fizikuri rukebis saSualebiT 

Seuswavlel mdinareTa Camonadenis gasaangariSeblad. e.i. erT regionSi 

rac metia mdinaris wyalSemkrebi auzis farTobi, miT metia misi 

Camonadeni. aq cdomileba SeiZleba gamoiwvios iseTma faqtorebma, 

rogoricaa magaliTad auzis saSualo simaRle, auzis daxriloba da 

mdinareTa qselis sixSire da sigrZe. 

 Seuswavlel mdinareTa wylis xarjebis gansazRvrisaTvis Cvens mier, 

Sedgenil iqna agreTve Seswavlil analog mdinareTa wyaldidobisa da 

maT saSualo wliur xarjebs (Q0 m3/wm) Soris kavSirebi, romelic 

aproqsimirdeba aseve martivi gamosaxulebiT: 

Q  = b Q0 ,    (2.2.2) 

sadac b – parametria, romlis mniSvnelobebi afxazeTis mdinareTaTvis    

b = 1,97, enguris auzSi b = 1,95, md. xobis, texurisa da cxeniswylis auzSi 
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b = 1,73, md. rionis auzis mdinareTaTvis b = 1,70, xolo aRmosavleT 

saqarTvelos mdinareTaTvis b = 2,0. 

 mdinareTa wylis saSualo wliuri xarjis (Q0 m3/wm) mniSvneloba 

Seuswavlel mdinareTaTvis SeiZleba advilad ganisazRvros Camonadenis 

rukiT [6]. 

 sayuradReboa, rom (2.2.1) da (2.2.2) formulebis erTdrouli 

gamoyenebiT SeiZleba Semowmdes Seuswavlel mdinareTa wyaldidobis 

Camonadenis gaangariSebis siswore. 

 aRsaniSnavia, rom Cven mier saqarTvelos mdinareTa wylis xarjebze 

208 hidrokveTze arsebuli mravalwliani dakvirvebis rigebis analizis 

safuZvelze Sedgenil iqna wyaldidobis Camonadenisa da misi dawyebis 

TariRebis rukebi, romlebic 2012 wels gamoqveynda “saqarTvelos 

erovnul atlasSi” [18]. 

 amave atlasSia agreTve Cven mier Sedgenili ruka saqarTvelos 

teritoriis daraionebisa mdinareTa Camonadenis Sidawliuri ganawilebis 

mixedviT [19], sadac TiToeuli raionisaTvis gamoyofilia mdinareTa 

uxvwliani periodis (wyaldidobis) Camonadeni da misi wili (%) wliur 

CamonadenSi. am atlasis 85 gverdze mocemulia formulebi da cxrili 

mdinareTa nebismieri periodis (maT Soris wyaldidobis) Camonadenis 

gansazRvrisaTvis [20]. 

wyaldidobis periodis Camonadenisa da maqsimaluri xarjebis 

mravalwliuri normebi da cvalebadobis maxasiaTeblebi, aucilebelia 

saproeqto organizaciebSi nagebobaTa teqnikur-ekonomikuri maCveneblebis 

dasadgenad, gansakuTrebiT exla, roca saqarTvelos 26 aTasi mdinaridan 

mxolod ramdenimeze xdeba wylis doneebis gazomva, adre ki 200-ze met 

hidrologiur saguSagoze xdeboda ara marto doneebis, aramed wylis 

xarjebis gazomvac. 
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cxrili 2.2.1.      mdinareTa wyaldidobis saSualo maxasiaTeblebi 
 

mdinare-punqti 

auzis 
farTobi 

km2 

saSualo 
Camonadeni 

maqsimaluri xarjebi (m3/wm) saSualo TariRebi dReTa 
raode-
noba mm km3 

%wl.
Cam. 

saSualo udidesi TariRi umcir. dawyeba piki 
damTav-
reba 

1 2 3 4 5 6 7 8 9 10 11 12 13 

bzifi-jirxva 1410 1365 1,91 65 416 750 31.03.70 286 16.03 22.05 02.08 141 

kodori-laTa 1420 1318 1,92 68 496 1040 09.05.77 274 21.03 26.06 23.08 157 

gvandra-gvandra 197 2292 0,45 70 121 185 11.05.60 64,1 29.03 27.06 21.08 146 

CxalTa-CxalTa 465 1668 0,78 67 213 616 04.04.79 95,0 30.03 15.06 18.08 142 

enguri-ifari 362 825 0,30 76 58,5 107 09.05.71 37,0 15.04 03.07 15.09 153 

mestiaWala-mestia 144 2264 0,33 82 75,6 351 06.06.69 32,5 20.04 22.07 29.09 164 

nakra-naki 126 2064 0,26 78 39,1 62,0 14.05.69 26,2 13.04 25.06 13.09 154 

TxeiSi-xaiSi 222 762 0,18 63 43,8 102 19.04.57 12,7 30.03 07.06 16.08 140 

xobi-legaxare 310 1078 0,33 51 120 277 13.04.75 71,5 20.03 07.06 21.07 123 

rioni-uwera 707 1033 0,73 74 121 184 07.05.61 77,7 24,03 28.06 27.08 158 

rioni-oni 1060 1021  1,08 76 193 338 30.04.72 134 20.03 13.06 30.08 165 

rioni-xidikari 2010 823 1,65 73 325 505 15.04.59 225 17.03 02.06 29.08 165 

rioni-alpana 2830 780 2,21 72 448 605 03.04.58 276 14.03 22.05 29.08 169 

jojora-pipileTi 408 690 0,28 67 61,4 159 05.04.79 36,2 18.03 16.05 11.08 147 

Saora-qveda TluRi 29,4 569 0,02 54 10,9 17,3 06.04.70 3,30 18.03 27.04 12.06 87 

lajanuri-orbeli 231 676 0,16 56 40,1 88,3 04.04.79 24,4 17.03 16.05 13.07 120 

yvirila-zestafoni 2490 358 0,89 49 379 646 19.02.73 140 23.02 02.04 31.05 98 
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1 2 3 4 5 6 7 8 9 10 11 12 13 

Zirula-weva 1190 310 0,37 45 224 468 19.02.73 28,0 22.02 03.04 20.05 88 

Cxerimela-xaragauli 398 440 0,18 44 85,5 173 19.03.73 36,7 22.02 07.04 21.05 89 

xaniswyali-baRdaTi 655 431 0,28 58 86,3 209 22.02.60 42,0 24.02 18.04 30.06 127 

wablariswyali-sairme 102 540 0,06 58 14,2 22,1 03.04.77 6,50 04.03 21.04 08.07 127 

cxeniswyali-luji 506 1001 0,51 70 104 188 15.04.59 60,4 02.04 01.06 23.08 144 

cxeniswyali-rcxmeluri 1450 957 1,39 67 325 656 27.04.65 174 26.03 11.06 21.08 149 

zesxo-zesxo 44,8 1943 0,08 71 21,1 63,8 03.06.64 8,27 07.04 11.07 01.09 157 

Woroxi-erge 22000 242 5,33 64 1150 2100 05.04.75 739 01.03 01.05 22.07 144 

aWariswyali-qeda 1360 573 0,74 53 240 640 21.02.60 146 02.03 18.04 20.06 112 

mtkvari-xerTvisi 4980 134 0,68 68 254 742 07.04.70 124 27.03 03.05 05.07 100 

mtkvari-minaZe 8010  141 1,12 60 365 1110 06.04.64 213 29.03 01.05 05.07 100 

mtkvari-likani 10500 159 1,67 64 524 920 06.04.70 282 28.03 30.04 08.07 103 

mtkvari-grakali 16700 170 2,78 65 799 1910 05.04.79 351 19.03 28.04 15.07 124 

focxovi-sxvilisi 1730 259 0,45 67 165 581 05.04.79 71,2 26.03 02.05 05.07 102 

qobliani-mlaSe 468 523 0,24 70 76,1 144 04.04.77 38,2 25.03 28.04 06.07 104 

abasTumani-abasTumani 99,0 266 0,03 68 11,3 37,6 04.04.77 4,72 25.03 24.04 01.07 99 

bojomula-borjomi 165 316 0,05 65 27,0 59,0 30.03.70 13,3 21.03 23.04 01.07 103 

didi liaxvi-java 646 625 0,40 69 97,1 185 18.04.57 46,5 25.03 21.05 09.08 138 

TeTri aragvi-fasanauri 335 615 0,21 54 66,2 166 10.04.80 34,0 28.03 26.05 02.08 128 

xadisxevi-ckere 18,8 722 0,01 48 5,56 11,4 02.05.68 2,08 03.04 11.06 18.07 107 

fSav. aragvi-maRaroskari 736 433 0,37 62 109 338 26.04.65 50,1 30.03 01.06 31.07 124 
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algeTi-farcxisi 359 167 0,06 61 66,5 167 22.03.74 5,61 22.03 09.05 25.05 97 

             

1 2 3 4 5 6 7 8 9 10 11 12 13 

qcia-xrami-edikilisa 544 263 0,14 55 69,5 105 10.04.80 30,6 25.03 05.05 30.06 98 

maSavera-didi dmanisi 570 154 0,09 50 62,8 142 15.04.70 12,7 23.03 15.05 30.06 100 

bolnisi-samwevrisi 292 121 0,04 64 42,4 259 24.03.61 3,26 21.03 09.05 29.06 102 

iori-lelovani 494 434 0,21 58 148 324 01.04.70 68,4 23.03 27.05 21.07 121 

alazani-birkiani 282 900 0,25 54 80,9 365 06.04.75 34,0 29.03 05.06 28.07 122 

alazani-Saqriani 2190 262 0,79 60 276 486 11.04.67 124 20.03 05.06 30.07 133 

stori-leCuri 203 637 0,13 54 41,5 88,0 09.04.75 16,0 29.03 10.06 20.07 114 

didxevi-artana 78,0 739 0,06 52 19,3 39,8 19.03.64 7,40 28.03 18.05 17.07 112 

 

SeniSvna:    cxrili Sedgenilia wylis kadastris [11] monacemebis safuZvelze. 
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cxrili 2.2.2. aRmosavleT saqarTvelos mdinareTa wyaldidobis 
    maqsimaluri xarjebis statistikuri maxasiaTeblebi 

 

№ 
mdinare - 
punqti 

wylis xarjebi (m3/wm) koeficienti 

saSualo udidesi umciresi amplit 
saS. 
kvad. 
gad. 

variac. 
CV 

asimetr. 
CS 

aramdgr. 

1 
mtkvari– 

qQ.Tbilisi 1152 2450 448 2002 387 0.34 0.60 5.47 

2 
d.liaxvi- 

kexvi 136 330 42.2 288 52.2 0.38 1.15 7.82 

3 
qsani- 

korinTa 64.3 262 16.9 245 45.6 0.71 1.89 15.5 

4 
T.aragvi- 
fasanauri 61.1 173 24.8 148 30.5 0.50 1.93 6.98 

5 
S.aragvi- 
SesarTavi 47.1 156 21.6 134 24.5 0.52 2.43 7.22 

6 
fS.aragvi- 
maRarosk. 118 338 50.1 288 57.7 0.49 1.80 6.75 

7 
aragvi- 
Jinvali 243 660 67.2 593 125 0.52 1.29 9.82 

8 
alazani- 
birkiani 75.4 365 30.0 335 54.7 0.72 3.69 12.2 

9 
alazani- 
Saqriani 318 1160 94.3 1066 167 0.52 2.55 12.3 
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Tavi III.  wyaldidobebis maqsimaluri xarjebis dinamika 

da maTi ganviTarebis masStabebi 

 
3. 1.  mdinareTa maqsimaluri xarjebis sivrcul-droiTi 

cvlilebis tendenciebi 
 

Tanamedrove pirobebSi metad aqtualuria hidrometeorologiuri 

procesebis sidideTa cvalebadobis dinamikis Seswavla, maTze anTropo-

genuri faqtorebisa da klimatis globaluri cvlilebis zegavlenis 

fonze. adamianTa da sxva faqtorTa zemoqmedebiT, hidrologiur 

procesebSi, XX s-is dasasrulidan SeimCneva garkveuli tendenciebi, rac 

maTematikuri statistikis terminologiiT trendebad iwodeba, romelTac 

aqvT aRmavali (matebis) an daRmavali (klebis) tendencia. 

sadReisod, metad mniSvnelovania mdinareTa Camonadenis rogorc 

xarisxobrivi, ise raodenobrivi dinamikis gamovlena, rac gulisxmobs 

trendis Sefasebas. trendis gamovlenis TvalsaCino xerxia misi wrfivi 

aproqsimaciiT miRebuli gantoleba: 

T = c N + d ,   (3.1.1.) 

sadac T – dinamikis sakvlevi elementia, rac Cven SemTxvevaSi mdinaris 

Camonadenia maqsimaluri xarjebis (Qmax m3/wm) saxiT; 

N – monacemTa rigiTi nomeria dawyebuli garkveuli (sawyisi) wlidan, 

romlisTvisac N = 1, misi Semdegi mniSvneloba iangariSeba miyolebiT 

yoveli Semdegi (i) wlisaTvis: N = 1 + i; 

d – gantolebis mudmivaa; 

c – gantolebis koeficienti, romlis niSani (+ an -) uCvenebs sakvlevi T 

elementis cvlilebis mimarTu-lebas, dadebiTi (+) niSani gamoxatavs 

matebas, anu aRmaval tendencias, xolo uaryofiTi (-) niSani miuTiTebs 

elementis klebas, anu daRmaval tendencias. c parametris raodenobrivi 

mniSvneloba gansazRvravs sakvlevi elementis cvlilebis intensivobas. 

 Seswavlili iqna mdinareTa maqsimaluri xarje-bis mravalwliuri 

cvlilebis dinamika. nax. 3.1.1 – 3.1.3-ze mocemulia magaliTebi am dinamikis 

amsaxveli grafikebisa da maTi Sesabamisi trendebisa. cxr. 3.1.1.-Si ki 

mocemulia am trendebis amsaxveli gantolebebis parametrebi (c da d). 
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Q, m3/wm     A 

  

  
 

 

 

Q, m3/wm     B 

 

 
 
nax. 3.1.1.  maqsimaluri wylis xarjebis dinamika md.rionze (A) da 
     aWariswyalze (B) 
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cxrili 3.1.1.  mdinareTa maqsimaluri xarjebis trendebis 
   parametrebi c da d formulaSi Qmax = c N + d 

 

mdinare-punqti 
auzis 

farTi km2 
parametrebi 

c d 

kodori - laTa 1420 5,923 310 

enguri - xaiSi 2780 8,500 319 

rioni - saqoCakiZe 13300 35,47 827 

yvirila - zestafoni 2490 0,832 504 

Woroxi - erge 22000    - 0,800 1369 

aWariswyali - qeda 1360        - 2,95 391 

mtkvari - Tbilisi 21100 - 0,759 1181 
didi liaxvi - kexvi 924 0,848 115 

patara liaxvi - vanaTi 422 - 0,431 62,1 
qsani - korinTa 461 - 0,498 72,2 

TeTri aragvi - fasanauri 335 0,562 45,61 
alazani - birkiani 282 - 1,079 98,48 
alazani - Saqriani 2190 - 1,184 348 

 
 md. mtkvris maqsimaluri xarjebis mravalwliuri dinamika 

q.TbilisTan Sedgenilia 1924 wlidan uwyveti dakvirvebis 67 wliani 

rigiT, romlis mixedviTac Sedgenili trendis wrfivi aproqsimaciiT 

miRebulia Semdegi gantoleba: 

   Qmax = - 0,759 N + 1181,    (3.1.2) 

sadac N wlis rigiTi nomeri iwyeba 1924 wlidan, roca N = 1. 

 am formulidan gamomdinare, md. mtkvarze aRiniSneba maqsimaluri 

xarjebis daRmavali tendencia, anu kleba. 

 nax 3.1.1 – 3.1.3 da cxr. 3.1.1 monacemebidan irkveva, rom rogorc 

md.mtkvarze, aseve mis Senakadebze, droTa ganmavlobaSi, mimdinareobs 

maqsimaluri wylis xarjebis Semcireba da mxolod or mdinareze – did 

liaxvsa da TeTr aragvze fiqsirdeba maTi mateba, anu aRmavali tenden-

cia. maTi trendebis aproqsimaciiT miRebulia Semdegi saxis gantolebebi:  

md. liaxvze – sof. kexvTan 1942 wlidan (N = 1): 

   Qmax = 0,848 N + 115,4    (3.1.3) 

md. TeTr aragvze – sof. fasanaurTan 1937 wlidan (N = 1): 

   Qmax = 0,562 N + 45,61    (3.1.4) 

am or mdinareze maqsimaluri xarjebis matebis tendenciebi gamowveulia 

imiT, rom klimatis globaluri daTbobis Sedegad, intensiurad dneba
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nax. 3.1.2.  mdinareTa wyaldidobebis maqsimaluri xarjebis 
    mravalwliani dinamika: 
         a) mtkvarze – q.TbilisTan (1924-1990 ww.), 
         b) TeTr aragvze – sof.fasanaurTan (1937-1990 ww.), 
         g) did liaxvze – sof.kexvTan (1942-1990 ww.). 
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a) 

 
 

 
b) 

 
 
 
nax. 3.1.3.  md. alaznis wyaldidobis maqsimaluri xarjebis 
     mravalwliani dinamika: 
         a) – sof. birkianTan (1950 – 1996 ww.), 
         b) – sof. SaqrianTan (1933 – 2010 ww.). 
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maT auzebSi mdebare myinvarebi da mudmivi Tovlis safari, ris Sedegadac 

izrdeba mdinareTa Camonadeni, gaxSirda wyaldidobebi da maTi 

maqsimaluri xarjebi. aseTi procesi gamoricxulia sxva mdinareebze, 

sadac ar aris myinvarebi da mudmivi Tovlis safari. aq maRali 

temperaturis Sedegad, piriqiT, auzis zedapiridan izrdeba aorTqleba 

da mcirdeba mdinaris wylis xarjebi. 

 sadReisod, grZeldeba ra, globaluri daTboba, mosalodnelia 

haeris temperaturis kvlav momateba, rac gamoiwvevs myinvarebisa da 

maradi Tovlis dnobis gaZlierebas da Sesabamisad, am zonis mdinareTa 

wyaldidobis Camonadenis matebas, xolo iq, sadac ar aris myinvarebi, iq 

gaizrdeba aorTqleba da Semcirdeba mdinareTa Camonadeni. 

 amrigad, md. did liaxvsa da TeTr aragvze mosalodnelia 

wyaldidobebisa da maTi maqsimaluri xarjebis mateba, manam maT 

saTaveebSi kavkasionze iarsebebs myinvarebi. md. mtkvarsa da mis danarCen 

Senakadebze piriqiT, Semcirdeba wyaldidobebi da maTi maqsimumebic. amis 

dasturia ara marto warmodgenili mdinareTa maqsimaluri xarjebis 

dinamika, aramed agreTve cxr. 3.1.2-Si meteorologiur sadgurebze 

atmosferuli naleqebisa da haeris temperaturis cvlilebis amsaxveli 

trendebis parametrebi. rogorc irkveva, yvelgan mosalodnelia haeris 

temperaturis gazrda da naleqebis Semcireba, rac miuTiTebs imaze, rom 

mosalodnelia mdinareTa wylis Camonadenis Semcireba. 

 
cxrili 3.1.2. atmosferuli naleqebisa da temperaturis cvlilebis  
    parametrebi c da d formulaSi T = c N + d 

 

meteo-

sadguri 

sima- 

Rle 

m. 

atmosferuli naleqebi temperatura 

parametrebi dispersia parametrebi dispersia 

c d R2 c d R2 

stefanwm. 3656 - 4,613 1865 0,080    

gudauri 2194 - 1,934 1578 0,030 0,012 2,138 0,118 

barisaxo 1325 - 2,466 1150 0,076 0,001 6,96 0,001 

fasanauri 1070 - 1,358 928 0,034 0,007 7,95 0,035 

Telavi 568 - 1,182 831 0,036 0,005 12,08 0,022 

lagodexi 362 - 2,318 1086 0,059 0,767 301 0,052 
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3. 2.  udidesi maqsimaluri xarjebis 
ganviTarebis masStabebi 

 
mdinareTa Camonadenis mdgradoba mocemuli landSaftisaTvis ar 

aris ucvleli. mdinareTa doneebi gansakuTrebiT didi ryevadobiT 

gamoirCeva gazafxulze, wyaldidobis periodSi, roca adgili aqvs 

atmosferuli naleqebisa da haeris temperaturis mkveTr cvalebadobas. 

xSirad Tavsxma wvimebs Tanxvdeba Tovlis intensiuri dnobac, romlis 

drosac mdinareebze warmoiqmneba didi wyalmovardnebi da udidesi 

eqstremaluri wylis xarjebi. 

3.2.1. cxrilSi mocemulia aRmosavleT saqarTvelos mdinareTa yvela 

(68) Seswavlil hidrokveTze arsebuli mravalwlian dakvirvebaTa wlebis 

raodenoba, mdinareTa wylis Camonadenis saSualo mravalwliuri da 

udidesi xarjebi, agreTve maTi gavlis TariRebi. aqve gaangariSebulia 

udidesi maqsimaluri da saSualo wliuri xarjebis Sefardebebi, 

romlebic cnobilia e.w. wyalmovardnebis aqtivobis koeficientebad da 

literaturaSi gamoyenebulia klimatis Tanamedrove globaluri 

daTbobis Sesafaseblad, romelic dRemde grZeldeba. amas adasturebs is 

faqti, rom Cven mier sadReisod gamoTvlili es Sefardebebi ramdenadme 

aWarbebs adre g.xmalaZis mier 1975 wlamde arsebuli monacemebiT 

gamoTvlil Sefardebebs [7]. magaliTad md. Cxerze, daba yazbegTan adre 

es Sefardeba iyo 18,8. Semdgom periodSi gavlili didi maqsimumebis gamo, 

is gaizarda 174-mde, md. vereze q. TbilisTan adre Sefardeba iyo 61,2, 1982 

wels gavlilma maqsimumma (105 m3/wm) gazarda Sefardeba 107-mde. 

gansakuTrebiT didia es Sefardeba md. Sulaveris wyalze sof.SaumianTan, 

rac 260-s Seadgens. 

SefardebaTa aseTi didi mniSvnelobebi gansakuTrebiT mcire 

mdinareebze gamowveulia ZiriTadad Tavsxma wvimebiT gamowveuli uecari 

wyalmovardnebiT wyaldidobis dros. es Sefardebebi, anu 

wyalmovardnebis aqtivobis koeficientebi, kargad aris Seswavlili prof. 

g. xmalaZis, g. svaniZisa da v. comaias mier [2, 7]. dadgenilia, rom es 

koeficientebi gacilebiT metia mcire mdinareebze, vidre did 

mdinareebze. notio havis pirobebSi es koeficientebi naklebia, vidre 

mSrali havis pirobebSi. 
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cxrili 3.2.1. aRmosavleT saqarTvelos mdinareTa wylis saSualo wliuri 
   da udidesi maqsimaluri xarjebi m3/wm, maTi gavlis TariRebi 
 

mdinare punqti 
farTobi 

km2 
wleb. 
raod. 

saS. 
wl. 

maqs. 
xarji 

maqs. TariRi 

saS. Tve w. 
1 2 3 4 5 6 7 8 

Tergi - yazbegi 778 53 24.7 481 19.5 6VIII 1967 
Cxeri - yazbegi 27.3 44 1.32 230 174 6VIII 1967 

mtkvari - xerTvisi 4980 55 32.4 742 22.9 18IV 1968 
mtkvari - minaZe 8010 58 57.6 1110 19.3 18IV 1968 

mtkvari - CiTaxevi 10400 35 69.6 667 9.58 1V 1969 
mtkvari - likani 10500 58 85.9 1520 17.7 18IV 1968 
mtkvari - grakali 16700 41 131 1910 14.6 19IV 1968 
mtkvari - Zegvi  18000 34 179 1930 10.8 19IV 1968 
mtkvari - zahesi 20800 48 160 2170 13.6 19IV 1968 

mtkvari - Tbilisi 21100 75 203 2450 12.1 19IV 1968 
faravani - araqiali 584 42 7.58 104 13.7 8VII 1972 

faravani - orojolari 1010 44 9.89 77.4 7.83 28VI 1969 
faravani - xerTvisi 2350 55 18.8 437 23.2 18IV 1968 

korxi - araqva 380 54 2.89 71 24.6 18IV 1968 
focxovi - sxvilisi 1730 62 22.1 581 26.3 18IV 1968 
qobliani - mlaSe 462 50 11 164 14.9 27IV 1990 
uraveli - oxera 331 36 3.77 76 20.2 12VI 1987 

abasTumani - abasTumani 99 55 1.27 37.6 29.6 18IV 1968 
winubn. wy. - winubani 112 26 1.09 24.2 22.2 30IV 1968 

borjomula - bakuriani 71 56 1.65 36.1 21.9 29IV 1972 
borjomula - borjomi 165 59 2.56 99.1 38.7 20VI 1946 
gujar. wy. - waRveri 238 37 3.03 83.3 27.5 27IV 1969 
banisxevi - rveli 48 28 1.35 24 17.8 25III 1975 
d.liaxvi - java 646 56 17.5 190 10.9 1VI 1948 
d.liaxvi - kexvi 924 55 27.0 330 12.2 1VI 1987 
p.liaxvi - vanaTi 422 55 8.86 191 21.6 20VI 1946 
mejuda - Rromi 183 57 2.42 86.1 35.6 11VI 1987 
tana - ateni 283 54 1.77 - - 11VI 1951 

lexura - igoeTi 220 26 1.85 160 86.5 11VI 1987 
Qqsani - korinTa 461 55 9.39 262 27.9 24VI 1952 
qsani - axalgori 612 17 9.51 93.9 9.87 6VI 1977 
qsani - qsovrisi 736 20 5.60 - - 11VI 1987 
T.aragvi - mleTa 107 51 5.48 68 12.4 6VIII 1967 

T.aragvi - fasanauri 335 54 12.1 173 14.3 11VI 1987 
xodisxevi - ckere 18.8 28 1.01 12 11.9 17VIII 1967 

S.aragvi - SesarTavi 235 52 7.76 156 20.1 25VI 1952 
fS.aragvi - maRarosk. 736 32 19.5 338 17.3 1VI 1977 

vere - Tbilisi 178 15 0.98 105 107 5VII 1982 
algeTi - farcxisi 359 52 8.76 246 89.1 17VI 1977 
qcia xrami - kuSi 408 43 7.19 83.5 11.6 18IV 1968 

qcia xrami - edikilisa 544 44 8.36 105 12.6 21V 1964 
qcia xrami - genSenoba 1140 36 4.99 194 38.9 4VII 1972 
qcia xrami - CaTaxi 1420 31 4.0 350 87.5 4VII 1972 

qcia xrami - dageTxaC. 2150 52 18.6 427 23.0 5V 1952 
xrami - imiri 3840 47 20.9 572 27.4 5V 1952 
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mTebSi, simaRlis matebasTan erTad, mcirdeba maTi mniSvneloba. 

miRebulia maqsimaluri xarjebis zRvruli mniSvneloba mdinareTa 

auzebis saSualo simaRlis (m) ori gradaciisaTvis: H  2000 da H  2000, 

maTi saSualo wliuri xarjebis mixedviT – cxrili 3.2.2. es monacemebi 

metad mniSvnelovania Seuswavlel mdinareTa maqsimaluri xarjebis 

zRvruli mniSvnelobebis gasaangariSeblad. 

dRemde ar arsebobs meTodi, romelic srulyofilad aRwerdes 

mdinaris Camonadenis cvalebadobas, radgan es cvlileba ganpirobebulia 

ara marto adgilobrivi faqtorebiT, aramed, agreTve, heliosinoptikuri 

procesebiTac, romelTa gaTvaliswineba did sirTuleebTanaa 

dakavSirebuli. 

dakvirvebaTa rigis ryevadobis dasaxasiaTeblad, hidrologiaSi 

gamoiyeneba statistikuri maTematikis meTodebi. mdinareTa wylis 

maqsimaluri xarjebis dakvirvebaTa rigis wevrebi SemTxveviT sidideebs 

warmoadgens da saSualo ariTmetikuli sidididan varirebas ganicdis. 

variaciuli rigis mTavari maxasiaTeblebia: saSualo ariTmetikuli, misi 

saSualo kvadratuli gadaxra, eqstremaluri mniSvnelobebi da sxva. 

1 2 3 4 5 6 7  
qcia xrami - wiT. xidi 8260 60 51.4 1260 24.5 16V 1966 
Tiqilisa - Tiqilisa 39.2 18 0.15 15.3 102 20VII 1960 

aRri - beSTaSeni 184 52 1.24 99.8 80.5 26V 1976 
jujiani - TrialeTi 126 39 0.71 151 213 4VII 1972 
Savwyaro - yizilaj. 328 32 4.35 236 54.3 29VI 1972 
maSavera - dmanisi 570 50 5.14 314 61.1 26VII 1963 
maSavera - kazreTi 690 13 5.27 305 57.9 7VII 1981 
bolnisi - samwevris 292 51 1.68 259 154 6VII 1972 
SulaverC. - Saumiani 116 55 0.53 138 260 6VII 1972 
debeda - sadaxlo 3790 43 29.3 479 16.3 19V 1959 
iori - lelovani 494 27 11.3 380 33.6 3VII 1982 
iori - orxevi 587 43 12.0 427 35.6 25VI 1952 

alazani - birkiani 282 41 13.9 365 26.3 12VII 1962 
alazani - Saqriani 2190 59 43.4 1160 26.7 5VI 1948 
alazani - Wiaura 4530 59 61.8 685 11.1 21V 1936 

alazani - zemo qedi 7450 26 98.8 744 7.53 28V 1963 
samyuris - xadori 121 40 5.64 112 19.9 11VII 1962 
stori - leCuri 203 44 7.72 - - 2X 1951 
didxevi - artana 780 45 3.97 103 25.9 30IX 1990 
inwoba - sabue 41.4 38 1.54 37.2 24.2 30IX 1970 
CelTi - Silda 72.2 39 2.14 41.5 19.4 7VII 1968 

avanisxevi - axalsofel. 86 11 2.64 54.8 20.8 24VII 1986 
lagodex.wy. - nakrZali 46 9 2.57 9.12 3.54 - - 
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cxrili 3.2.2.  mdinareTa wylis udidesi maqsimaluri 

      xarjebis mniSvnelobebi 
 
 

 

sameurneo organizaciebisaTvis metad mniSvnelovania mdinareTa 

Camonadenis mosalodneli cvlilebis gaangariSeba, risTvisac gamoiyeneba 

albaTobis TeoriaSi cnobili e.w. uzrunvelyofis mrudebi, romlebic 

Cven mier gamoyenebul iqna wyaldidoba-wyalmovardnebis maqsimaluri 

xarjebis mosalodneli ganviTarebis masStabis gansazRvris mizniT. 

uzrunvelyofis mrudis asagebad maqsimalur xarjebs valagebT 

klebad rigze udidesidan umciresobisaken. es aris ganawilebis 

umartivesi saxe, romelic gviCvenebs, rom maqsimalur xarjs SeiZleba 

imdenjer hqondes adgili dakvirvebaTa periodis ganmavlobaSi, ramdeni 

wevricaa am maqsimaluri xarjis zeviT klebad rigSi. rigis TiToeuli 

wevris uzrunvelyofa gamoangariSebulia cnobili formuliT: 

 P% = m/(m + 1) ∙ 100    (3.2.1) 

sadac m – rigis wevrTa saerTo raodenobaa, xolo m – TiToeuli 

wevris rigiTi nomeria klebad rigSi. 

uzrunvelyofis mrudis ZiriTadi parametrebia: saSualo 

ariTmetikuli sidide, cvalebadobis koeficientebi – variaciisa (Cv) da 

asimetriis (Cs). variaciis koeficienti gamoiTvleba SefardebiT: 

Cv =  / Qo max ,   (3.2.2) 

wliuri 

wylis 

xarjis 

norma, m3/wm 

wylis udidesi xarji 

aqtivobis koeficienti wylis xarji, m3/wm 

auzebisaTvis, romelTa saSualo simaRlea 

< 2000 m > 2000 m < 2000 m > 2000 m 
1 180 50 180 50 
5 140 40 700 200 
10 90 35 900 350 
20 47 26 940 520 
30 35 21 1050 630 
40 30 20 1200 800 
60 23 15 1380 900 
100 21 13 2100 1300 
150 19 13 2850 1950 
200 16  3200  
300 14  3600  
400 13  5200  
500 12  6000  
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sadac  – maqsimaluri xarjebis saSualo kvadratuli gadaxraa maTi 

saSualo ariTmetikulidan (Qo max). 

didi variaciis koeficientis dros izrdeba maqsimaluri xarjebis 

gadaxra normebidan da – piriqiT, mcire variaciis dros mcirdeba. 

maqsimaluri xarjebis cvalebadobas wlidan wlamde iwvevs, 

ZiriTadad, klimaturi pirobebis cvalebadoba. regulirebul mdinareebze 

variaciis koeficienti mcire maCvenebliT xasiaTdeba. variaciis didi 

maCveneblebi aqvs patara auzis mdinareebs. 

uzrunvelyofis mrudebis gasaangariSeblad, gamoyenebuli iqna 

g.aleqseevis grafo-analitikuri meTodi, romlis Sedegebi mocemulia 3.2.3 

da 3.2.4 cxrilSi. miRebulia md. mtkvrisa da misi Senakadebis 28 

hidrokveTisaTvis wyaldidoba-wyalmovardnebis udidesi maqsimaluri 

xarjebis albaTuri mniSvnelobebi 0.01, 0.1, 1, 5 da 10%-iani 

uzrunvelyofiT da maTi Sesabamisi 10000, 1000, 100, 20 da 10 wliani 

ganmeorebadobiT. 

amasTan erTad, md. mtkvris maqsimaluri xarjebis sxvadasxva 

uzrunvelyofis mniSvnelobebisaTvis q.TbilisTan, prof. v. comaiam 

Seadgina cxrili 3.2.4, sadac 1%-iani xarjis (3222 m3/wm) Sesaxeb aRniSnavs, 

rom „miRebul iqna igive, rac dadgenili iyo i.xerxeuliZis mier 1950-1960 

wlebSi da adasturebs mis realobas da obieqturobas”. 

aRsaniSnavia, rom 1980-ian wlebSi, mdinareTa maqsimaluri xarjebis 

specialistis g. rostomovis mier, md. mtkvrisaTvis q. TbilisTan, 

miRebuli 1%-iani maqsimumi Seadgenda 2370 m3/wm [2]. 3.2.3 cxrilSi ki, 90-

iani wlebis monacemebis gaTvaliswinebiT, Cven mier ki miRebulia 2550 

m3/wm. (cxrili 3.2.3.) 
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cxrili 3.2.3  mdinareTa wyaldidobebis udidesi maqsimaluri xarjebis (Q m3/wm) albaTuri mniSvnelobebi   
     sxvadasxva uzrunvelyofiT (%) da ganmeorebadobiT (wlebi) dasavleT saqarTvelos mdinareebze  

 

mdinare – punqti 
auzis 
farTi 

(km2) 

auzis 
saS. 
sima-
Rle 

(m) 

wlebi 

saS.u-
alo 
wli-
uri 
xarji 

Q0 

saS. 
maqs. 
xarji 

Qmax 

Cv Cs 

udid. 
xarj. 
Qmax 

Qmax_ 

Q0 

uzrunvelyofa % 

1 2 5 10 
Zli
-eri 

maRa-
li 

wyal 
uxvi 

saS. 
wyal. 

ganmeorebadoba (weli) 

100 80 20 10 
Bbzifi-jirxva 1410 1690 1932-1990 98.2 502 0.37 4.4 1890 19.2 1315 1100 844 669 

kodori-laTa 1420 1920 1931-1990 92.5 467 0.4 4.9 1240 13.4 1310 1084 804 617 

enguri-xaiSi 2780 2320 1938-1990 118 507 0.54 4.5 1190 10.1 1590 1299 984 783 

nenskra-laxami 468 2300 1930-1990 30.4 141 025 2.0 196 6.45 273 248 216 188 

xobi-legaxare 310 1640 1947-1990 21.6 202 0.64 4.2 536 24.8 773 623 446 323 

rioni-oni 1060 2260 1935-1990 44.8 178 0.34 0.6 382 8.93 319 300 277 255 

rioni-alpana 2830 1810 1919-1990 103 630 0.43 4.2 1470 14.3 1808 1506 1134 880 

rioni-saqoCakiZe 13300  1928-1990 399 1805 0.4 1.5 5500 13.8 4236 3805 3236 2776 

yvirila-zestafon 2490 960 1930-1990 60.7 513 0.34 0.5 1100 18.1 1070 896 807 732 

Zirula-weva 1190 880 1932-1990 26 300 0.3 2.7 595 22.9 655 581 481 408 

Cxerimela-xarag. 398 1100 1941-1990 12.1 93.0 0.50 1.8 215 17.8 255 225 186 154 

xaniswy.-baRdaTi 655 1230 1937-1990 15.9 118 0.48 1.2 209 13.1 294 264 226 193 

cxeniswy.-luji 506 2240 1933-1975 24.4 115 1.03 5.2 188 7.70 657 508 320 201 

cxeniswyali-xidi 1950 1800 1930-1990 42.1 361 0.6 2.2 721 1701 1156 998 797 650 

texuri-naqalaqevi 558 1160 1938-1990 33.6 291 046 3.2 574 15.2 804 680 529 418 

sufsa-xidmaRala 1100 970 1940-1990 50.8 484 0.39 3.2 692 13.6 1219 1043 839 702 

natanaebi-natanebi 469 880 1930-1990 24.8 301 062 1.7 708 28.5 948 831 673 549 

Woroxi-erge 22000  1930-1990 324 1382 0.56 4 3840 11.9 4803 3965 3000 2392 

aWariswy.-xulo 251 1500 1941-1990 8.28 81.9 0.48 4.8 189 22.8 259 212 153 114 

aWariswy.-qeda 1360 1470 1941-1990 46.1 342 0.49 1.6 770 16.7 905 805 671 564 
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cxrili 3.2.4  mdinareTa wyaldidobebis udidesi maqsimaluri 
xarjebis (Q m3/wm) albaTuri mniSvnelobebi sxvadasxva 
uzrunvelyofiT (%) da ganmeorebadobiT (wlebi) 

aRmosavleT saqarTvelos mdinareebze 

 

uzrunvelyofa % 0.01 0.1 1 2 10 

ganmeorebadoba (wlebi) 10000 1000 100 20 10 

wyalmovardnis daxasiaTeba katastrofuli Zlieri maRali saSualo 

mtkvari - xerTvisi 3650 1820 950 565 450 
mtkvari - likani 4250 2530 1560 1060 880 
mtkvari - Tbilisi 5560 3820 2550 1910 1760 
focxovi - sxvilisi 1250 860 550 370 300 

abasTumani - abasTumani 94 73 40 26 21 
didi liaxvi - kexvi 2800 1200 470 200 134 
patara liaxvi - kexvi 660 500 350 260 220 

Kqsani - korinTa 960 560 293 165 124 
aragvi - Jinvali 1500 1000 700 500 420 

fSavis aragvi - maRaroskari 740 530 340 245 200 
TeTri aragvi - fasanauri 500 324 200 130 80 
Savi aragvi - SesarTavi 420 266 160 104 85 

iori - lelovani 1450 900 520 315 248 
alazani - birkiani 2300 1000 350 170 122 
alazani - Saqriani 2650 1730 1080 700 550 
duruji - yvareli 5.00 3.80 2.70 2.00 1.70 
faravani - xerTvisi 355 264 188 140 120 

borjomula - borjomi 305 178 100 58 46 
gujareTiswyali - waRveri 180 128 91 64 53 

vere - Tbilisi 330 192 100 56 42 
algeTi - farcxisi 1200 630 300 144 100 

qcia-xrami - edikilisa 170 140 120 104 97 
xrami - imiri 1700 1080 650 400 325 

xrami - wiTeli xidi 2840 1900 1200 800 650 
maSavera - didi dmanisi 1500 700 315 160 115 
bolnisi - samwevrisi 2070 840 310 115 70 
debeda - sadaxlo 2550 1600 970 600 355 
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SFDB   IV.  CFGHJUYJPJ VTSJLJKJUBF BYAJHVFWBBC 

ERVFHBCJ,BC GBHJ,T,IB 

 

4.1.  vsbc vlbyfhtsf xfvjyfltybc ajhvbht,bcf 

lf ghjuyjpbht,bc sfdbct,eht,fyb 

 

Vlbyfhtsf o.kbc [fh]t,bc ghjuyjpbht,f ufycfresht,bs vsbc 

vlbyfhtt,pt ofhvjflutyc .dtkfpt hsek ghj,ktvfc /blhjkjubfib 8 

Cfmfhsdtkjc vlbyfhtsf ht;bvb lf xfvjyfltybc sfdbct,eht,f ufybcfpqdht,f 

vlbyfhtsf fept,bc ptlfgbhbc [fcbfsbcf ~cblblt 7 rjyabuehfwbf 7 lf[hbkj,f 7 

vlbyfhtsf mctkbc cbvzblhjdt 7 ptlfgbhbc vlujvfhtj,f lf c[df` lf 

rkbvfnehb gbhj,t,bc c[dflfc[dfj,bs 8 

Hsekb vsbfyb htkbtabc gbhj,t,ib 7 vlbyfhtsf xf vjyfltybc 

ajhvbht,fib lbl hjkc sfvfij,c fepbc ptlfgbhbc dthnbrfkehb pjyfkj,f 7 

hjvtkbw sbsjtekb vlbyfhbc fepib ufhrdtekb sfdbct,eht,t,bs ufvjbhxtdf 8 

fvbnjv vfsb xfvjyfltybc ufyfobkt,f cbdhwtcf lf lhjib c[dflfc[df bmyt,f 8 

fvbc ufvj .jdtkb vlbyfhbc fepbcfsdbc itveifdt,ek eylf bmytc 

bylbdblefkehb cfghjuyjpj vtsjlb 8 

ufycfresht,bs lbl cbhsektc mvybc vst,ib vjcekb yfktmt,bc 

fhfsfyf,fhb ufyfobkt,f 8 o.kbc [fh]t,b vlbyfhtt,pt ajhvbhlt,f hjujhw 

odbvbcf lf sjdkbc lyj,bc thsj,kbdb vjmvtlt,bs 7 fctdt v[jkjl odbvbc 

o.kt,bs lf,kj, hfbjyt,ib 8 vfqfk vst,ib rb vybidytkjdfybf yflyj,b 

o.kt,bc hjkb o.kbc [fh]t,bc ajhvbht,fib 8 

vlbyfhbc cfphljj,fib vybidytkjdfyb hjkb tresdybc uheynbc 

o.kt,cfw 7 fvbnjv ghjuyjpbht,bc lhjc fewbkt,tkbf vfsb ufsdfkbcobyt,f 

obyf cfghjuyjpj gthbjlbc vlbyfhb c xfvjyfltybc cf[bs 8 fqcfybiyfdbf 7 hjv 

pfvsfhib lfs,j,bc 7 t 8o 8 ktqvt,bc lhjc lf,kj, flubkt,ib [lt,f sjdkbc 

yfflhtdb lyj,f o.fklblj,bc lfo.t,fvlt 7 hfw fvpflt,c fepbc ptlfgbhc lf 

[tkc eo.j,c ybflfubc lfntybfyt,fc 7 hfsf o.fklblj,bc lhjc sjdkbc 

lyj,bcfc ptlfgbhekb xfvjyfltyb lfyfrfhut,bc ufhtit cohfafl xfdbltc 

vlbyfhbc rfkfgjnib 8 se lfs,j,bc lhjc vj[lf sjdkbc o.kbc lfyfrfhut,b7 

bc fbcf[t,f pfvshbc gthbjlbc vlbyfhbc xfvjyfltyib lf fvbnjv ghjuyj -
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pbht,bcfc fewbkt,tkbf hjujhw pfvshbc gthbjlbc /fthbc ntvgthfneht,bc 7  

bct vlbyfhbc o.kbc [fh]t,bc ufsdfkbcobyt,f 8 

fqcfybiyfdbf 7 hjv pfvshbc lfs,j,t,bc lhjc sjdkbc lfyfrfhut,b fh 

fqbhbw[t,f pfvshbc yfktmt,bc ]fvib 7 hjvtkbw [ibhfl ufvjb.tyt,f sjdkbc 

vfhfubc itcfafct,kfl 8 fv vbpybs ev]j,tcbf ufvjdb.tyjs sjdkib o.kbc 

vfhfubc vybidytkj,f 7 hjvtkcfw xdty sjdkbc o.fkitvwdtkj,fc deojlt,s 8 

dbyfblfy vfqfkvsbfyb vtntjcflueht,b fqfh vjmvtlt,ty 7 fvbnjv vlbyfhbc 

xfvjyfltybc ghjuyjpbht,bcfsdbc ufvj.tyt,ek eylf bmytc sjdk  - futuvdbc 7 

rth'jl rb vfhihenekb sjdk  - futuvdbc vjyfwtvt,b 7 hjvkt,bw fct se bct 

.jdtk otkc nfhlt,f vfhnbc sdtib 7 hjltcfw abmcbhlt,f vfsb vfmcbvfkehb 

jltyj,f vlbyfhtsf fept,bc c[dflfc[df cbvfqktt,pt 8 vfuhfv vlbyfhtsf 

fept,bc hsekb htkbtab pqelfdc 7 sjdk  - futuvdbc ptlf cfpqdfhc7 hfw fh 

b'ktdf cfiefkt,fc 7 ufybcfpqdhjc vlbyfhbc fepib sjdkbc o.fk -

itvwdtkj,bc cfiefkj vybidytkj,f 8 

ufpfa[ekpt vlbyfhtsf xfvjyfltyb ajhvbhlt,f sjdkbcf lf odbvbc 

o.kt,bc ithtekb cfphljj,bs 7 cflfw zfh,j,c sjdkbc o.kt,b 7 eahj udbfy 

vfbc  – bdybcib rb xfvjyfltybc ajhvbht,fib odbvbc o.kt,b ljvbybht,ty 8 erdt 

fhct,ekb ufvjrdktdt,bs lflutybkbf 7 hjv sjdkbc yflyj,b o.kt,bc 

xfvjyfltybc rjtabwbtynb o.fklblj,bc lhjc itflutyc  0.30 – 0.657 [jkj 

odbvbc o.kt,bs vbqt,ekb xfvjyfltybc rjtabwbtynb 0.15 – 0.257 t 8b 8 sjdkbc 

yflyj,b o.kt,b [dlt,f vlbyfhtib 1.5-]th yfrkt,b lfyfrfhut,bs 7 dblht 

odbvbc o.kt,b 8 tc ufvjodtekbf bvbs 7 hjv sjdkbcfufy ufsfdbceakt,ek 

lf,kj, hfbjyt,ib vjcekb odbvbc lblb yfobkb xfb;jyt,f ybflfuib 7 yfobkb 

rb erdt vfqfkb /fthbc ntvgthfnehbc ufvj /fthib jhsmklt,f 8 fvbnjv 

o.fklblj,bc xfvjyfltyib sjdkbc yflyj,b o.kt,bc obkb lff[kjt,bs 60%-

bf . vlbyfhtsf o.kbc [fh]t,bc ghjuyjpbht,bcfsdbc ertstcb bmyt,f sjdkbc 

vfhfubc vf[fcbfst,kt,bc ufvj.tyt,f 7 hfw vtnfl [tkcf.htkbf jgthfnbekb 

ghjuyjpt,bc ufwtvbcfsdbc vfhnib 7 hjltcfw erdt fhct,j,c sjdkbc 

o.fkitvwdtkj,bc vfmcbvfkehb v ybidytkj,t,b 8 

vlbyfhbc xfvjyfltybc ghjuyjp bht,bc cfrbs[b gbhdtk hbuib 

lfvjrblt,ekbf /blhjvtntjhjkjubehb mctkbc lfrdbhdt,bc geymnt,bc 
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hfjltyj,fpt 7 vfs ufykfut,fpt 7 lfrdbhdt,bc hbupt 7 vbc cbcojhtpt lf 7 hfw 

vsfdfhbf 7 vfs byajhvfwbekj,fpt 8 cfghjuyjpjl itb'kt,f  v[jkjl bv 

geymnt,bc ufvj.tyt,f 7 hjvkt,blfyfw htuekfhekfl vbbqt,f itcf,fvbcb 

jgthfnbekb byajhvfwbf 8 

dbyfblfy /blhjkjubehb lfrdbhdt,bc vjyfwtvt,b o.kbc [fh]t,pt 

fhct,j,c v[jkjl 1990 okfvlt 7 fvbnjv vjmvtlb geymnt,blfy fqt,ekbf 

.dtkf vfcfkf 7 fhct,ekb lfrdbhdt,bc vstkb hbut,b 1990 okbc xfsdkbs 8 

fvbclf itcf,fvbcfl fhct,ekb lfrdbhdt,bc hbut,b itfluty c 7 vfufkbsfl 7 vl 8  

vnrdfhpt – 75 otkc7 vl 8  stsh fhfudpt – 54 otkc7 vl 8  mwbf  - [hfvpt  – 47 otkc8 

/blhjkjubehb vjyfwtvt,b vlbyfhtsf o.kbc [fh]t,bc itcf[t, 

fqt,ekbf 3o.kbc rflfcnhblfy4 7 hjvtksf [fhbc[b lfvfrvf.jabkt,tkbf 8 

vtntjhjkjubehb vjyfwtvt,b fnvjcathekb yfktmt,bcf lf /fthbc 

ntvgthfnehbc itcf[t, fqt,ekbf vtntjcflueht,bc vjyfwtvt,blfy 8  

vjyfwtvt,b vlbyfhtsf fept,ib vlt,fht sjdk  - futuvdbc vfhihent,bc 

vhfdfkokbehb lfrdbhdt,bc vfcfkt,b sjdkbc o.fkitvwdtkj,bc itcf[t, 

cbvfqkbsb pjyt,bc vb[tldbs fhct,j,c 'bhbsflfl ufcekb cfereybc 50-bfyb 

okt,blfy8 cfghjuyjpj lfvjrblt,ekt,fsf itveifdt,bc lhjc 7 b[bkt,jlf hf 

thsbfyb gfhfktkehb hbut,b .dtkf vjyfwtvt,bcf 7 vlbyfhbc [fh]t,bc uh'tkb 

hbut,b pju]th vjrklt,jlf sjdkbc7 yfktmt,bcf lf /fthbc ntvgthfneht,bc 

hbut,bc itcf,fvbcfl 8 

fqcfybiyfdbf 7 hjv fhct,ekb cfbyajhvfwbj vtntjgeymnt,bc vjyfwtvt,b 

fh f[fcbfst,c vfqfkvsbfy gbhj,t,c 2000 v-bc ptdbs 8 se ufdbsdfkbcobyt,s 7 

hjv ufycf[bkdtk vlbyfhtsf fept,b vjbwfdc eahj vfqfkb cbvfqkbsb 

pjyt,bc dhwtk nthbnjhbt,c 7 byajhvfwbf vtntjhjkjubehb afmnjht,bcf 

fqybiyekb vtntjgeymnt,blfy fh bmyt,f vf[fcbfst,tkb vlbyfhtsf fept,ib 

fhct,ekb gbhj,t,bcf lf fvbnjv hsekb bmyt,f vfsb ufvj.tyt,bs rfhub 

itafct,bc ghjuyjpt,bc vbqt,f 8 

vfufkbsfl vl 8 tyuehpt 7  cja 8 [fbisfy 7 o.fkitvrht,b fepbc 700 v-lfy 

5026 v-vlt cbvfqkbs lbfgfpjyib v[jkjl thsb vtntjhjkjubehb cfluehbc  

~vtcnbfc` vjyfwtvt,bf 7 hjvtkbw 1441 v 8 cbvfqktpt vlt,fhtj,c 7 vfiby 
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cxrili 4.1.1.   saprognozo hidrologiuri kveTebi, maTi hidrografiuli maxasiaTeblebi 

da gamoyenebuli dakvirvebis rigebi 

 

mdinare-punqti auzis 
farTobi 

mdinaris 
sigrZe 

auzis 
saSualo 
simaRle 

kveTis 
niSnulis 
simaRle 

auzis 
saSualo 
daxri-
loba 

mdinaris 
saSualo 
daxri-
loba 

auzis 
tyianoba 

dakvirvebis 
rigi 

rigis 
sigrZe 

 km2 km m m % % % wlebi n weli 

aRm.gumisTa-soxumhesi 114 20 1700 417 497 74 65 1937-1980 39 

enguri-s.xaiSi 2780 97 2320 529 424 18 46 1938-1985 46 

rioni-s.alpana 2830 102 1810 363 322 20 43 1936-1985 50 

yvirila-q.zestafoni 2490 98 960 150 224 12 52 1937-1990 54 

xaniswyali-s.baRdaTi 655 38 1230 198 319 44 91 1937-1990 54 

aWariswyali-s.qeda 1360 68 1470 172 346 20 67 1942-1980 39 

didi liaxvi-s.kexvi 924 59 2100 960 373 26 25 1942-1990 47 

qsani-s.korinTa 461 46 1830 910 260 29 50 1941-1990 50 

TeTri aragvi-s.fasanauri 335 41 2140 1047 362 37 22 1937-1990 54 

Savi aragvi-SesarTavi 235 29 2030 1070 416 57 27 1939-1990 52 

fSav. aragvi-maRaroskari 736 38 2060 921 452 25 40 1959-1990 32 

aragvi-s.CinTi 1900 28 1890 718 388 19 45 1936-1985 50 

alazani-s.birkiani 282 9 2200 758 469 59 42 1950-1990 41 

alazani-s.Saqriani 2190 72 1260 342 270 14 61 1936-1990 54 
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hjltcfw fepbc cfiefkj cbvfqkt 2320 v-c itflutyc 8 fm sjdk  - futuvdbc 

vfhihent,bw fh fiemt,c fv cfiefkj cbvfqktc 8 

vl 8 fhfudbc fepbc 79% vlt,fhtj,c 1000 v-pt vfqkf8 byajhvfwbf rb 

vbbqt,f v[jkjl 1070 v-pt vlt,fht afcfyfehblfy 7 cflfw ufysfdct,ekbf 

cfghjuyjpj /blhjrdtsb stshb fhfudbcfsdbc8 

fqcfybiyfdbf 7 hjv fhfudbc fepib flht vjmvtl b vtntjcflueht,b b.j 5 

.fp,tub  – 3653 v 7 ]dhbc eq 8  –  2400 v 7 uelfehb  – 2194 v lf c[df 7 hjvtksf 

byajhvfwbf b.j htghtptynfnbekb hjujhw sdbs fhfudbc 7 bct vtpj,tkb c[df 

vlbyfhtt,bc ~kbf[db 7 mcfyb 7 bjhb` xfvjyfltybc cfghjuyjpjl 8 vfs ijhbc b.j 

fuhtsdt vl 8  vnrdfhbw 8 

fvhbufl 7 fhct,ekb itpqelekb byajhvfwbekb vjyfwtvt,b fh fcf[fdc 

vlbyfhtsf xfvjyfltybc ajhvbht,bc htfkeh cehfsc lf fvbnjv fh fhbc 

[tkcf.htkb ghjuyjpbht,bcfsdbc 8 

 

4.2. cfghjuyjpj vtsjljkjubbc fqothf 

 

cfmfhsdtkjc vlbyfhtsf xfvjyfltybc vfajhvbht,tkb afmnjht,b 

wfkrtekb vlbyfhbc fepib c[dflfc[df [fcbfsc fnfht, c 7 hjujhw lhjib 7 bct 

cbdhwtib lf fvbnjv bcbyb fh ofhvjbmvyt,bfy lf fh vbvlbyfhtj,ty 

thslhjekfl 7 fh fhbfy bltyneht,b lf fvhbufl 7 ufvjbhxtdbfy 

bylbdblefkehb sfdbct,eht,t,bs 8 fvbc ufvj wfkrtekb vlbyfhbcfsdbc 

cfzbhjf itveifdltc c[dflfc[df cfghjuyjpj vtsjlbrf 8  

sfyfvtlhjdt /blhjkjubeh cfghjuyjpj vjltkt,bc pjufl abpbreh 

cfae'dtkc ofhvjflutyc o.kbc ,fkfycbc ufynjkt,bc fvj[cyf cfghjuyjpj 

gthbjlbcfsdbc 7 hjvtkibw vhfdfkb c[dflfc[df tktvtynb ~xfvjyfltyb 7 

yfktmt,b 7 /fthbc ntvgthfnehf 7 fjhsmkt,f 7 rjyltycfwbf 7 byabknhfwbf 7 

nhfycgbhfwbf lf c[df` itlbc 8 fv vjltkt,bc ufvj.tyt,f itcf'kt,tkbf bm 7 

cflfw rfhufl fhbc ufydbsfht,ekb /blhjvtntjhjkjubehb mctkb lf 

htuekfhekfl vbbqt,f cfsfyflj byajhvfwbf vlbyfhbc fepbc c[dflfc[df 

cbvfqkbsb pjyblfy 7 hbsfw [lt,f vlbyfhbc xfvjyfltybc ajhvbht,bc htfkehb 

gbhj,t,bc fqhbw[df 8 
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xdty itvs[dtdfib vwbht 7 vtnfl itpqelekb byajhvfwbbc ufvj 7 dth 

[th[lt,f ufy[bkek vlbyfhtsf xfvjyfltybc ajhvbht,bc rfyjypjvbtht,fsf 

lflutyf j,btmnehfl lf vfs vb[tldbs cfghjuyjpjl sfyfvtlhjdt hsekb 

utytnbrehb cf[bc vjltkt,bc ufvj.tyt,f 8 

cfmfhsdtkjc vlbyfhtsf xfvjyfltyb 'bhbsflfl 7 ajhvbhlt,f 

vfqfkvsbfy pjyt,ib 7 cflfw hsekb ,eyt,hbdb gbhj,t,bc ufvj 7 

/blhjvtntjhjkjubeh tktvtynt,pt lfrdbhdt,f ite'kt,tkbf 7 hbc ufvjw 

ghjuyjpbht,bcfsdbc cfzbhj vfcfkt,bc ltabwbnsfy udfmdc cfmvt 8 pjubthsb 

vlbyfhbc fepib cek fh fhbc lfrdbhdt,bc geymnb 7 pjubthsib rb v[jkjl 

thsbf lf bcbw bcts pjyfib 7 hjvtkbw fh fqothc vlbyfhbc xfvjyfltybc 

htfkeh cehfsc 8 

fvhbufl 7 vsbc vlbyfhtsf fept,ib /blhjkjubehb ghjwtct,bc 

fhfsfyf,hj,f 7 ufvjodtekb utjuhfabekb ufhtvjc fhfthsudfhjdyt,bs 7 lf 

erblehtcfl itpqelekb cfo.bcb byajhvfwbf mvyb c lbl cbhsektt,c 

vhfdfkhbw[jdfyb vjmvtlb afmnjht,bc ehsbthsrfdibhbc hsekb ghjwtct,bc 

ufhrdtdfib lf udfb'ekt,c 7 dt't,js vbf[kjt,bsb lfvjrblt,ekt,t,b 7 hjvkt -

,bw v[jkjl 'bhbsfl afmnjht,c bsdfkbcobyt,ty 8  

bvbcfsdbc 7 hjv ufvjdfdkbyjs xdtyc [tks fhct,ekb cfbyajhvfwbj 

vfcfkt,blfy ghjuyjpbht,bcfsdbc htghtptynfnbekb afmnjht,b 7 

ufycfresht,ekb .ehflqt,f eylf vbtmwtc vfs lfvjrblt,ekt,fsf itcofdkfc 

cfghjuyjpj xfvjyfltypt 8 fvbcfsdbc db.tyt,s rjhtkfwbehb fyfkbpbc vtsjlc 

cfghjuyjpj vlbyfhbc vfmcbvfkeh [fh]t,cf lf obyf gthbjlbc xfvjyfltyc 7 

fnvjcathek yfktmt,c 7 sjdkbc o.fkitvwdtkj,fcf lf /fthbc 

ntvgthfnehfcsfy 8 fctsb fyfkbpbc cfae'dtkpt 7 wfkrtekb vlbyfhbc 

xfvjyfltybc ajhvbht,bc abpbrehb fhcbc ufsdfkbcobyt,bs 7 dflutys 

gbhdtklfo.t,bs ufafhsjt,ek cfghjuyjpj vjltkc .dtkf itcf'kt,tkb 

vjmvtlb afmnjhbc ufsdfkbcobyt,bs 8 

fvhbufl 7 vlbyfhtsf o.kbc [fh]t,bc ghjuyjpbht,bcfsdbc db.tyt,s 

vhfdfkafmnjhbfy cnfnbcnbreh vjltkc [21, 22]7 hjvtkbw itbwfdc 

cnfylfhnekb /blhjvtntjhjkjubehb lfrdbhdt,bc jgthfnbek byajh -

vfwbek vjyfwtvt,c vlbyfhtsf xfvjyfltybc ~Q v #& ov`7 fnvjcathekb yfktmt,bc 
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~P vv`7 /fthbc ntvgthfnehbcf ~Ө ºC` lf sjdkbc o.fkitvwdtkj,bc ~W vv` 

itcf[t, ufhrdtek cbvfqkbs pjyfib 7 hjvtksf byajhvfwbf fhct,j,c 

ghjuyjpt,bc ufwtvbc oby 5 

   Qt+T = f (t0, Ө t0, Qt0, t0 +1, Өt0 +1, Qt0 +1 , …  

  …t -1, Өt -1, Wt -1, Qt -1, t , Өt, Wt , Qt , ӨT , PT ),  (4.2.1) 

cflfw t0 afmnjht,bc fsdkbc cfo.bcb lhjf 7 T – cfghjuyjpj gthbjlbc 

[fyuh'kbdj,f ~lhjekj,f -obycoht,f`7 Qt+T – vlbyfhbc o.kbc [fh]bc 

ghjuyjpb ufwtvekb t lhjbc vjvtynib 8 

cfghjuyjpj (4.2.1.) vjltkib7 afmnjht,bc lfyfotdht,bs wfkrtekb 

gthbjlbc vfxdtyt,kt,fl 7 ufsdfkbcobyt,ekbf /blhjvtntjhjkjubehb 

tktvtynt,bc lbyfvbrbc vjmvtlt,f vlbyfhbc vjvfdfk xfvjyfltypt 8 vfufkbsfl 7 

o.fklblj,bc gthbjlbc o.kbc [fh]pt c[dflfc[dfyfbhfl vjmvtlt,c 

itvjlujvfpt 7 pfvsfhib lf ufpfa[ekpt vjcekb yfktmt,b 8 

(4.2.1.) vjltkib 7 afmnjht,bc rjvgktmcehb vjmvtlt,bc ufy[bkdfc 

vfhsfkbf ,tdhb lflt,bsb v[fht fmdc 7 vfuhfv cfghjuyjpj lfvjrblt,ekt,fib 

,tdhb wdkflt,bc it.dfyf fh fhbc ufvfhskt,ekb fhw stjhbekfl 7 hflufy 

fvbs vwbhlt,f itcf,fvbcb cfghjuyjpj ufynjkt,bc vluhflj,f 7 lf fhw vbcb 

ghfmnbrekb vj[vfht,bc sdfkcfphbcbs jgthfnbekb byajhvfwbbc 

ervfhbcj,bc ufvj 8 

fvhbufl 7 cfghjuyjpj lfvjrblt,ekt,bc itlutybcfsdbc cfzbhjf 

ghtlbmnjht,bc jltyj,bcf lf vfsb [fhb c[bc ithxtdf 8 .dtkf cfdfhfelj 

afmnjht,blfy eylf itbhxtc .dtkfpt jgnbvfkehb yfthsb cfghjuyjpj 

ghtlbmnjht,bcf 8 ghfmnbrekb vj[vfht,bc sdfkcfphbcbs ev]j,tcbf 

vbybvfkehb hfjltyj,bc ghtlbmnjht,bc ufvj.tyt,bs vbdbqjs vfmcbvfkehb 

cbpecnt lf lhjekj,f cfghjuyjpj (T) gthbjlib vjmvtlb afmnjht,bc 

ufhtit 7 hjvtksf uh'tkdflbfyb ghjuyjpbht,f ]th]thj,bs dth [th[lt,f 8  

fvbc ufycf[jhwbtkt,kfl db.tyt,s ufhrdtek vfstvfnbreh 

rhbnthbevt,c [23, 24]. gbhdtk hbuib vhfdfkafmnjhbfyb vjltkblfy ~4.2.1.` 

ufvjdhbw[fds yfrkt,fl tatmneh lf le ,kbht,ek afmnjht,c 8 itvltu 

lfhxtybkb afmnjht,blfy vhfdfk,b]bfyb ufvjhbw[dbc vtsjlbc  [25] 

ufvj.tyt,bs dflutys jgnbvfkeh cfghjuyjpj vjltkc8 
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ghtlbmnjht,bc fctsb j,btmnehb ithxtdbc itvltu dcfpqdhfds fv 

rfdibhbc hbw[j,hbd [fhbc[c 8 cfghjuyjpj lfvjrblt,ekt,fsf .d tkf 

itcf'kt,tkb dfhbfynt,bc ufvjcfrdktdfl db.tyt,s vhfdfkafmnjhbfy 

lfvjrblt,ekt,fsf gbhlfgbh lf it,heyt,ek ufikfc 7 hjltcfw 

ufvjbfyufhbit,f ufynjkt,fsf jhb cbcntvf wfkrtekb ghtlbmnjht,bc 

lfvfnt,bs 5 

YI = I

I

I

0 aa + X1 ; 

YII = II

I

II

0 aa + X1 + II

2a X2 ; 

YIII = III

I

III

0 aa + X1 + III

2a X2 + III

3a X3 ;      (4.2.2.) 

.     .     .     .     .     .     .     .     .     . 

Y(m) = )m(

I

)m(

0 aa + XI +
)m(

2a X2 + m

3a  X3 . . . +
)m(

ma Xm . 

YI = I

1

I

0 bb +  Xm ; 

YII = II

1

II

0 bb + Xm + II

2b Xm-1 ; 

  YIII = III

1

III

0 bb + Xm + III

2b Xm-+ III

3b Xm-2 ;    (4.2.3.) 

.     .     .     .     .     .     .     .     .     .     . 

Y(m) = )m(

1

)m(

0 bb + Xm + )m(

2b Xm-1+ )m(

3b Xm-2 . . . + 
)m(

mb X1 . 

 

cfghjuyjpj ufynjkt,fsf fctsb ofhvjlutyf cfiefkt,fc udf'ktdc 

thslhjekfl ufvjdbrdkbjs ghtlbmnjht,bc itvwbht,f 7 cfghjuyjpj 

lhjekj,bc ufphlf7 cbpecnbc fvfqkt,f lf cfghjuyjpj gthbjlib vjmvtlb 

afmnjht,bc ufvjhbw[df 8 itltufl vbbqt,f c[dflfc[df afmnjht,bc itvwdtkb 

cfghjuyjpj ajhvekt,b c[dflfc[df byajhvfwbbs 7 cbpecnbsf lf 

lhjekj,bs 8 

cfghjuyjpj ufynjkt,fsf ufycfpqdhbc itvltu cfsfyflj lfhbut,bc 

[26] itcf,fvbcfl dbsdkbs ghjuyjpt,bc itafct,fsf .dtkf rhbnthbevt,c 7 

hjvtksf vb[tldbs itbhxtdf ghfmnbrekfl vbcfqt,b cfertstcj cfghjuyjpj 

dfhbfynt,b jgthfnbekb ghjuyjpt,bc ufcfwtvfl 8 

cfghjuyjpj vjltkbc rdktdbc .dtkf tnfgbc htfkbpfwbf c 7 lfo.t,ekb 

xfvjyfltybc cnfnbcnbrehb fyfkbpblfy 7 lfvsfdht,ekb cfghjuyjpj 

ufynjkt,fsf itafct,t,bs 7 df[ltys thsbfyb uffyufhbit,fsf cbcntvbs ~yf[ 8  

4.2.1. lf 4.2.2.` xdty vbth itlutybkb ghjuhfvt,bc [27, 28] cfiefkt,bs 

gthcjyfkeh rjvgbenthpt 8 

cfghjuyjpj vtsjljkjubf .dtkf itcf,fvbcb rhbnthbevt,bs 

fqothbkbf fdnjhbc vjyjuhfabfib „vhfdfkafmnjhbfyb cnfnbcnbrehb 
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vtsjljkjubf o.fklblj,f -o.fkvjdfhlyt,bc ghjuyjpbht,bcfsdbc ”7 cflfw 

vbqt,ekbf cfmfhsdtkjc vlbyfhtsf o.fklblj,bc uh"tkdflbfyb  lf 

o.fkvjdfhlybc vjrktdflbfyb cfghjuyjpj vtsjlt,b 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yf[ 8 4.2.1  wdkflt,bc cnfnbcnbrehb fyfkbpbcf lf jgnbvfkehb 

   cfghjuyjpj vjltkbc itcflutyb fkujhbsvbc cfthsj cmtvf  

wdkflt,bc cnfn bcn brehb 

hbut,b  

c[dfl fc[df gthbjlbc 

vjyfwtvt,bc fyufhbib  

 cfghjuyjpj 

fhuevtyn t,bc ajhvbht,f  

rkt,flb hbut,b lf vfs b 

epheydtk.jaf  

cnfnbcnbrehb 
vf[fcbfst,kt,bc 

uffyu fhbit,f  

le,kbht,ekb  lf  
fhftatmnehb fhuevtyn t,bc 

ufvjdktyf  

rjhtk fwbehb fyfkbpb  

fhuevtyn t,bc odk bkbc 

ufycfpqdhf  

vhfdfk,b] bfyb ufw[hbk df  
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yf[ 8 4.2.2  cfghjuyjpj lfvjrblt,ekt,fsf ufycfpqdhbcf 

    lf itafct,bc fkujhbsvbc cfthsj cmtvf 

vhfdfk,b] bfyb 

gbhlfgbhb ufikf  

 

cfghjuyjpj vjltkbc ghtlbmn fynbcf lf 

ghtlbmnjht,bc vjyfwtvt ,b  

 

vhfdfk,b] bfyb 

it,heyt,ekb ufikf  

 

ghtlbmnjht,bc 

ltn thvbybht,ekb odk bkt,b  

 

vhfdfkafmnjhbfy 

ufynjkt,fs f gfhfvtnht,b  

 

cfghjuyjpj ufynjkt,fsf 

itafct,bc rhbnthbevt,b  

 

afmnj,hbdb lf ghjuyjpekb 

vybidytkj,t,b  

 

uflf[ht,b afmnj,hbdb 

vybidytkj,t,bl fy  

 

uflf[ht,bc rkt,flb hbu t,b 

lf vfsb epheydtk.jaf  

 

fk,fsehb ghjuyjpt,bc 

tktvtynt,b  
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SFDB V. CFMFHSDTKJC VLBYFHTSF O.FKLBLJ,BC 

XFVJYFLTYBC UH"TKDFLBFYB GHJUYJPBHT,F 

5. 1.  o.fklblj,bc cfiefkj xfvjyfltybc ghjuyjpbht,f 

ptvjs fqothbkb vtsjljkjubbc vb[tldbs xfnfht,ekb rdktdbc 

itltufl o.fklblj,bc cfiefkj xfvjyfltybc cfghjuyjpj ufynjkt,t,b 

itcf,fvbcb itafct,fsf rhbnthbevt,bs vjwtvekbf 5.1.1. w[hbkib 8 

hjujhw 5.1.1 w[hbkblfy xfyc 7 ghjuyjpt,bc itafct,bc vsfdfhb 

rhbnthbevbc (s/) vb[tldbs 7 .dtkf itveifdt,ekb cfghjuyjpj ufynjkt,t,bs 

itb"kt,f ufbwtc lfvfrvf.jabkt,tkb lf pju]th ~hjltcfw s/ < 0,50` rfhub 

itafct,bc ghjuyjpt,b 8 cfghjuyjpj gthbjlbc [fyuh"kbdj,f ~lhjekj,f`     

3 - 4 - 5 sdtf 8 cfghjuyjpj ufynjkt,t,ib 7 "bhbsflfl 7 vjyfobktj,ty 

vtntjhjkjubehb afmnjht,b  – fnvjcathekb yfktmt,bcf lf sjdkbc cfafhbc 

vjyfwtvt,b 8 v[jkjl vl 8 tyuehpt ghjuyjpt,bc lfcfpecnt,kfl fhbc 

ufvj.tyt,ekb obyf okbc ctmntv,hbcf lf vbvlbyfht okbc st,thdkbc sdbc 

o.kbc [fh]t,b 8 fqcfybiyfdbf 7 hjv .dtkf ufynjkt,bs ghjuyjpb itb"kt,f 

ufbwtc fvbylbc ghjuyjpbc ufhtit 7 hfw vfsb ghfmnbrekb ufvj.tyt,bc 

sdfkcfphbcbs vtnfl vybidytkjdfybf 8 

fvhbufl itveifdt,ekbf cfmfhsdtkjc vsfdfh vlbyfhtsf o.fklblj,bc 

gthbjlbc o.kbc [fh]t,bc ghjuyjpt,b c[dflfc[df bynthdfkt,ib 8 tc 

ghjuyjpt,b fewbkt,tkbf /blhjtktmnhjcflu eht,bc 7 o.fkcfwfdt,bc 7 

o.fkvjvfhfut,bcf lf cfho.fdb cbcntvt,bc tatmnehb lf ecfahs[j 

tmcgkefnfwbbcfsdbc 7 vfsb veifj,bc cfae'dkbfyb lfutuvfht,bcfsdbc 7 hfsf 

fhct,ekb o.kbc htcehct,bc hfwbjyfkehb ufvj.tyt,bs hfvltyflvt 

ufbpfhljc tktmnhjtythubbc ufvjveifdt,f 8 v fqfkb o.fklblj,bc 

itvs[dtdfib rb itb"kt,f vj[ltc vlbyfhtsf cfyfgbhj pjkbc lfn,jhdf 8 fcts 

lhjc pfhfkbc sfdblfy fcfwbkt,kfl cfzbhjf yfgbhlfwdbsb cfveifjt,bc 

xfnfht,f 7 yfstct,bcf lf cf[fk[j vtehytj,bc j,btmnt,bc lfn,jhdbcfufy 

lfcfwfdfl 8 vtjht v[hbd 7 vfqfkb o. fklblj,bc ghjuyjpb vbesbst,c 

vlbyfhtsf o.kbc ufvj.tyt,bc afhsj itcf"kt ,kj,t,pt cfdtutnfwbj 

gthbjlib yfstct,bc vjcfho.fdfl 8 
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vjcfkjlytkb vwbht o.kbfyj,bc ~yjhvfpt yfrkt,b` gbhj,t,ib cfzbhjf 

o.kbc lfuhjdt,f o.fkcfwfdt,ib lf o.fkcfntdt,ib vfsb vjvfdfkb 

ufvj.tyt,bc sdfkcfphbcbs cfcjakj -cfvtehytj rekneht,bc vjcfho.fdfl lf 

/blhjtktmnhjcflueht,bc yjhvfkehb tmcgkefnfwbbcfsdbc 8  

fctsb fyfkbpb .jdtk otkc .dtkf vlbyfhbcfsdbc eylf ufrtsltc 

vfhnib 7 hjltcfw ufbwtvf o.fklblj,bc ghjuyjpt,b 7 hfsf lhjekfl 

vjvpflltc cbnefwbf vjcfkjlytkb cfibihjt,bc lfcf"ktdfl  [29]8 
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w[hbkb 5.1.1  o.fklblj,bc gthbjlbc cfiefkj [fh]t,bc 

(Q v3/ov) cfghjuyjpj ufynjkt,t,b lf vfsb itafct,t,b  
 

1 

lfcfid 8 

wljv 8 

v 3/ov  

cfghjuyjpj ufynjkt,t,b  
itafct,fsf rhbnthbevt,b  

S/ P% r 

1 2 3 4 5 6 

vl 8 tyuehb – cja 8 [fbib  

1  30,2 QIV-VIII = 0,41PII +  175  0,72 66 0,71 

2 30,2 QIV-VIII = 0,36PII + 0,39QIX.2 + 136  0,60 81 0,82 

3 30,2 QIV-VIII = 0,36PII + 0,35QIX.2 + 0,12PXI-I + 111  0,52 86 0,87 

4 30,2 QIV-VIII = 0,23PII + 0,44QIX.2 + 1,27QII.2 + 110  0,48 94 0,89 

vl 8 hbjyb – cja 8 fkgfyf  

5 17,1 QIV-VIII = 0,15W1850 + 104  0,65 69 0,70 

6 20.4 QIV-VII = 0,18WP1850 + 100  0,62 72 0,76 

7 30,6 QIV-V = 0,25W1350 + 109  0,50 82 0,86 

vl 8 .dbhbkf – m 8 ptcnfajyb  

8  17,1 QIII-VI = 0,17PXII-II  + 36,1  0,64 75 0,76 

9 17,1 QIII-VI = 0,15W1750 + 51,9  0,62 76 0,79 

10 17,1 QIII-VI = 0,24dmax + 31,8  0,62 71 0,78 

11 17,1 QIII-VI = 0,46dmax + 47,9 0,57 79 0,82 

vl 8 [fybco.fkb – lf,f ,fqlfsb  

12  5,55 QIII-VI = 0,09dmax + 6,13 0,61 68 0,79 

13 5,55 QIII-VI = 0,09PXII-II + 1,43 0,57 71 0,82 

14 5,55 QIII-VI = 0,08PXII-I + 9,46MPIII + 1,40 0,55 73 0,84 

15 5,55 QIII-VI = 0,03W1650 + 5,06 0,44 93 0,90 

vl 8 fzfhbco.fkb – cja 8 mtlf  

16  13,0 QIII-VI = 0,05W28/II + 34,16 0,59 81 0,80 

17 13,0 QIII-VI = 0,12PXII-II + 14,75 0,61 73 0,78 

18 13,0 QIII-VI = 0,08W1650 + 39,63 0,57 79 0,81 

vl 8 vnrdfhb – m 8 s,bkbcb  

19 152 QIV-VI = 0,92PXI-III + 1,27QXII-III + 9,0 0,62 78 0,80 

vl 8 lblb kbf[db – cja 8 rt[db  

20 10,1 QIV-VII = 0,078W2250 - 1,9III + 0,5PIII + 41,5  0,90 58 0,52 

vl 8 gfn fhf kbf[db – cja 8 dfyfsb  

21 5,33 QIV-VI = 0,07PXII-II + 9,25  0,76 70 0,66 

22 5,33 QIV-VI = 0,07PXII-II + 0,16XII-II + 0,07PIII + 3,07  0,65 73 0,78 

vl 8 stshb fhfudb – lf,f afcfyfehb 

23 3,03 QIV-VI = 0,02PXII-II + 0,02PIII + 13,0 0,76 64 0,66 

24 3,03 QIV-VI = 0,02P XII-II + 0,02PIII + 1,0QI + 6,65 0,69 65 0,74 
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1 2 3 4 5 6 

vl 8 ifdb fhfudb – itcfhsfdsfy 

25 2,51 QIV-VI = 0,025W1650 + 0,09PIII - 8,88 0,60 69 0,81 

26 2,51 QIV-VI = 0,02W1650 - 0,09PIII + 0,01PXII-II + 8,89 0,52 77 0,83 

vl 8 aifdbc fhfudb – cja 8 vfqfhjcrfhb  

27 6,70 QIV-VI = 0,08W1550 + 2,64QII + 8,91 0,72 66 0,72 

28 6,70 QIV-VI = 0,09W1550 + 2,82QII + 0,12PIII + 4,56 0,69 81 0,76 

vl 8 bjhb – cja 8 ktkjdfyb  

29 4,89 QIV-VI = 2,48QXII-III + 7,35 0,68 66 0,74 

30 4,89 QIV-VI = 2,46QXII-III + 0,02PXI-III - 2,46 0,59 74 0,83 

vl 8 fkfpfyb – cja 8 ,bhrbfyb  

31 4,38 QIV-VI = 0,04PI + 1,18QIII + 11,8 0,71 70 0,72 

32 4,38 QIV-VI = 0,03PI + 1,13QIII + 0,1PII + 11,1 0,65 73 0,78 

vl 8 fkfpfyb – cja 8 ifmhbfyb  

33 12,9 QIV-VI = 0,36PIII - 5,19III + 69,2 0,79 63 0,65 

34 12,9 QIV-VI = 0,34PIII - 3,36III + 0,12W1250 – 58,4 0,73 71 0,72 

vl 8 mwbf-[hfvb – obstkb [blb  

35 10,8 QIV-VI = 0,79QX + 0,10PVIII-III – 0,66QIII + 9,5 0,79 62 0,64 
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5. 2. o.fklblj,bc vfmcbvfkehb [fh]t,bc ghjuyjpt,b 

 

o.fklblj,bc vf mcbvfkehb [fh]t,bc ufdkf cfmfhsdtkjc vlbyfhtt,pt 7 

"bhbsflfl 7 vfbc -bdybcib 7 pjufy rb bdkbcibw ~vl 8 tyuehpt` [lt,f 8 vbcb 

jgthfnbekb ghjuyjpb ufbwtvf 23-24 vfhnc7 hjltcfw wyj,bkb [lt,f 

v[jkjl itvjlujvf -pfvshbc vjyfwtvt,b 8 vfmcbvfkehb [fh]t,b rb ajhvbhlt,f 

2 - 3 sdbc itvltu 7 byntycbehb sjdkbc lyj,bcf lf lblb sfdc[vf odbvt,bc 

sfy[dtlhbcfc 8 cfghjuyjpj gthbjlbc ufyvfdkj,fib vjmvtlb afmnjht,bc 

ufdktyf vybidytkjdfyb lf uflfvo.dtnbf 7 vfuhfv ite"kt,tkbf vfsb 

obyfcofhb ufycfpqdhf 7 hbc ufvjw uh"tkdflbfyb ghjuyjpbc itlut yf 

ufhsekt,ekbf8 

cfghjuyjpj vjltkbc itlutybc vbpybs 7 wfkrtekb vlbyfhbcfsdbc7 

xfnfhlf vfmcbvfkehb [fh]t,cf lf fhct,ek vfajhvbht,tk afmnjht,c 

ijhbc rjhtkfwbehb rfdibht,bc fyfkbpb7 hjvkbc cfae"dtkpt itluf 

ufafhsjt,ekb cfghjuyjpj vjltkt,b 8 vfsb cfsfyflj rdktdb c itltufl 

vbqt,ekb cfghjuyjpj ufynjkt,t,b vjwtvekbf w[h 8 5. 2. 1-ib 8 

vl 8 tyuehbc ~cja 8  [fbisfy` vfmcbvfkehb  [fh]t,bc cfghjuyjpj 

lhjekj,f .dtkfpt lblbf lf 3 - 4 sdtc itflutyc 8 fv fepib lfrdbhdt,bc 

vfcfkt,b vtnfl vobhbf lf vlbyfhbc xfvjyfltybc ajhvbht,bc gbh j,t,bw 

c[dt,bcfufy ufyc[dfdt,ekb8 /blhjvtntjhjkjubehb lfrdbhdt,bc .dtkf 

fhct,ekb vjyfwtvb uffyufhbilf c[dflfc[df obyf gthbjlbcfsdbc 7 lfo.t,ekb 

obyf okbc  o.fklblj,blfy8 xfnfht,ekb fyfkbpbs w[flb uf[lf 7 hjv "fkpt 

lf,fkbf rjhtkfwbehb rfdibhb vfmcbvfkehb [fh] t,bcf obyf gthbjlbc 

vlbyfhbc o.kbfyj,fcsfy ~r = 0,10`7 fnvjcathek yfktmt,sfy ~r = 0,30`7 /fthbc 

ntvgthfnehfcsfy ~r = 0,04 - 012` lf sjdkbc vfhfusfy ~r < 0,20`8 fcts rfdibhpt 

lf.hlyj,bs 7 hf smvf eylf 7 'ytkbf htfkehb cfghjuyjpj vjltkbc Itlutyf 8 

fghbkbc sdbc yfktmt,bcf lf ntvgthfnehbc ufsdfkbcobyt,fw fh b'ktdf 

lflt,bs itltuc 8 fctdt eitltuj fqvjxylf obyf gthbjlbc afmnjht,bc 

lfvfnt,f 8 fvbnjv vbqt,ekb ufynjkt,t,bc itafct,f s/ > 0,80 lf ghjuyjpt,b 

ufbwtvf v[jkjl rjyceknfwbt,bc cf[bs 8 tc ufvjodtekbf bvbs 7 hjv fm 

vfmcbvfkehb [fh]t,bc ufyvcfpqdhtkbf 'bhbsflfl vfsb ufdkbc lhjc 

vjcekb sfdc[vf odbvt,bcf lf sjdkbc lyj,bc byntycbdj,f 7 hjvtksf 
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vjyfwtvt,b ghjuyjpt,bc itlutybc lhjc ~3 - 4 sdbs flht vfmcbvevfvlt` fh 

vjudtgjdt,f 8 

vl 8 hbjybc fepb 7 c[df fept,sfy itlfht,bs 7 erts b.j ufiemt,ekb 

hjujhw vtntjhjkjubehb 7 fctdt sjdkbc futuvdbc vfcfkt,bs 7 vfuhfv bvbc 

ufvj 7 hjv vfmcbvfkehb [fh]t,bc fv afmnjht,sfy rfdibhb lf,fkbf (r = 0,16 ÷ 

0,40)8 cfsfyflj uffyufhbit,t,bc itltufl cfghjuyjpj ufynjkt,t,bc 

itafct,t,bc ~w[h 8  5.2.1` vb[tldbs 7 bctdt hjujhw vl 8 tyuehpt 7 vl 8 hbjypt – 

cja 8 fkgfyfcsfy itb'kt,f itlutc o.fklblj,bc vfmcbvfkehb [fh]t,bc 

ghjuyjpt,b rjyceknfwbt,bc cf[bs [30]8 

vl 8 .dbhbkfpt  – m 8 ptcnfajysfy - vfmcbvfkehb [fh]t,b uflbc fghbkbc 

sdtib 7 fvbnjv vfhnbc sdtib itlutybkb ghjuyjpbc [fyuh"kbdj,f 

~obycoht,f` vwbhtf 8 vbe[tlfdfl fvbcf 7 fyfkbpvf lfudfyf[f 7 hjv vfmcbvfkehb 

[fh]t,bc rfdibhb obyf gthbjlbc afmnjht,sfy 'fkbfy lf,fkbf (r  0,20)7 

v[jkjl pfvshbc yfktmt,sfy rfdibhb fqotdc r = 0,36 - 0,40-vlt 8 fcts 

gbhj,t,ib vbqt,ekb cfghjuyjpj uf ynjkt,t,bs ~w[h 8  3.3.1` itb'kt,f ufbwtc 

rjyceknfwbt,b [31]8 

vl 8 [fybco.fkpt  – lf,f ,fqlflsfy - vfhihen yf,tqkfd  - ,f[vfhjc 

vjyfwtvt,bs 2000 - 2100 cbvfqkbc pjyfib 7 vfmcbvfkehb [fh]t,bcf lf sjdkbc 

o.fkitvwdtkj,bc rfdibhbc cbpecnt r = 0,688 fhct,ek vjyfwtvsf 

vhfdfk,b]bfyb ufw[hbkdbc itltufl itlutybkbf jgnbvfkehb cfghjuyjpj 

vjltkb5 

   Qm = f ~ 2000

2100W , QII , III `7   (5.2.1) 

   R   2    0,68,  0,70,  0,72, 

hjvkbc fvj[cybc itltufl vbqt,ek bmyf cfghjuyjpj ufynjkt,t,b 5  

            s/ 

Qm = 18,9 + 0,078 2000

2100W ,    0,75 

Qm = 28,1 + 0,093 2000

2100W  + 1,73QII ,   0,74        (5.2.2) 

Qm = 37,6 + 0,089 2000

2100W  + 1,57QII  2,39 III . 0,73 
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fvhbufl 7 vl 8 [fybco.fkpt7 lfcfdkts cfmfhsdtkjc .dtkf c[df 

vlbyfhbcufy ufyc[dfdt,bs 7 vfmcb -vfkehb [fh]t,bc ghjuyjpt,b itb'kt,f 

ufbwtc vfhnbc ief hbw[dt,ib 7 vfhihenekb sjdk  - futuvdbc itvltu 8 

vl 8 vnrdfhpt o.fklblj,bc vfmcbvfkehb [fh]t,bc cfghjuyjpjl 

m 8s,bkbcsfy ufvj.tyt,ek bmyf vbc fepib vlt,fht [esb byajhvfwbekb 

vtntjhjkjubehb cfluehbc ~f[fkmfkfmb – 1716 v 8 7 f[fkwb[t – 982 v 8 7 ujhb – 

588 v 8 7 afcfyfehb – 1070 v 8 lf s,bkbcb – 403 v 8` ufcfiefkjt,ekb 

vybidytkj,t,b fnvjcathekb yfktmt,bcf lf /fthbc ntvgthfnehbcf 1937 – 

1990 okt,bc vjyfwtvt,bs 7 54 okbc hbubs 7 fuhtsdt sjdkbc o.fkitvwdtkj,bc 

vybidytkj,t,b wfkrtekb cbvfqkbsb pjyt,bcsdbc sjdk -futuvdbc 

vfhihent,pt 5  cja 8mdtitsb–]dhbc eq 8 lf cja 8 ,tyfhf–ptrfhbc eq 8 1955-1990 

okt,bc vjyfwtvt,bs 7 35 okbc hbubs 8 

cfsfyflj rdktdbc itltufl vbqt,ekb cfghjuyjpj ufynjkt,t,bc ~w[h 8 

5.2.1` vb[tldbs 7 vl 8 vnrdfhp t o.fklblj,bc vfmcbvfkehb [fh]bc jgthfnbekb 

ghjuyjpb m 8 s,bkbcbcfsdbc .jdtk otkc itb'kt,f ufbwtc st,thdkbc ,jkjc 

pfvshbc gthbjlbc yfktmt,bc ]fvbs 8 itvltu 7 vfhnbc sdtib 7 /fthbc 

ntvgthfnehbc 7 yfktmt,bcf lf o.kbc [fh]t,bc sfylfsfyj,bs lfvfnt,bs 

tnfgj,hbdfl vj[lt,f ghjuyjpt,bc lfpecnt,f 8 

vl 8 kbf[dpt o.fklblj,bc vfmcbvfkehb [fh]t,bcfsdbc 7 st,thdfkib 

]dhbc eqtknt[bkpt lf vfhnib ue,sf  – thojc vfhihenbc  1200 - 1300 

cbvfqkbs pjyfib ufpjvbkb sjdkbc o.fkitvwdtkj,bc thsj,kbdb 

vjmvtlt,bs 7  cja 8 rt[dsfy  cfghjuyjpj ufynjkt,bc cbpecnt  ~s/` bphlt,f  0,74-

lfy  0,66-vlt  (r = 0,77), [jkj se sjdksfy thsfl ufdbsdfkbcobyt,s 

itvjlujvbc o.kbc [fh]t,c7 cbpecnt bmyt,f s/ = 0,63,  r = 0,808  

vl 8 mcybc fepib fh fhct,j,c vtntjtktvtynt,bc lfrdbhdt,bc geymnt,b 8 

vtpj,kfl vlt,fht vl 8 kbf[dbcf lf vl 8 fhfudbc fepbc vjyfwtvt,bs cja 8 

rjhbysfcsfy vbqt,ekb cfghjuyjpj ufynjkt,t,bcfsdbc ~w[h 8 5.2.1` s/ = 0,69 - 

0,76,  r = 0,65 - 0,70, [jkj vfsb ufvfhskt,f P = 68-73%. 

vl 8 stshb 7 ifdb lf aifdbc fhfudbc vfmcbvfkehb [fh]t,bc 

ghjuyjpbht,bcfsdbc ufvjrdktek bmyf sbsmvbc .dtkf fhct,ekb vjyfwtvb 7 

hjujhw c[dflfc[df cbvfqkbs pjyfib 7 bct c[dflfc[df gthbjlbcfsdbc 7 vfuhfv 
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vbe[tlfdfl vhfdfkv[hbdb "bt,bcf 7 fhw wfkrtekvf afmnjht,vf lf fhw vfsvf 

thsj,kbj,fv fh vjudwf bctsb tatmnb 7 hjv vbudtqj lflt,bsb itafct,bc 

ghjuyjpt,b 7 fvbnjv vbqt,ekb cfghjuyjpj ufynjkt,t,bs ~w[h 8  5.2.1` 

itcf"kt,tkbf v[jkjl rjyceknfwbt,bc ufwtvf vjvfdfkb gbrt,bc jltyj,fpt7 

hjvtksf itafct,f s/ = 0,84 - 0,92, vfuhfv dbyfblfy vfsb ufvfhskt,f ~P` 

lfvfrvf.jabkt,tkbf 74 - 76%-bs , fvbnjv vfsb ufvj.tyt,f gh fmnbrfib lflt,bs 

itltuc vjudwtvc 8 

vl 8 fkfpfypt cja 8 ,bhrbfysfy fepib vlt,fht cfvb sjdk  - futuvdbc 

vfhihenbc fhwthsb cbvfqkbsb pjybc vfxdtyt,tkb fh fqvjxylf 

vf[fcbfst,tkb vfmcbvfkehb gbrt,bcf (r = 0,17- 0,23), fvbnjv7 ghjuyjpbc 

itcflutyfl ufvj.tyt,ekbf pfvshbc gthbjlib vlbyfhbc o.kbfyj,f lf /fthbc 

ntvgthfnehf ~w[h 8  5.2.1`7 hjvkbc rhbnthbevb ~s/ = 0,81` f[kjcff lfcfidt, 

itafct,fcsfy7 [jkj ufvfhskt,f ~P = 68%` lfvfrvf.jabkt,tkbf 8 

vl 8 fkfpfypt cja 8 ifmhbfysfy 7 bctdt hjujhw cja 8 ,bhrbfysfy 7 

vfmcbvfkeh [fh]t,pt sjdkbc cfafhbc vjmvtlt,f "fkbfy cecnbf 8 fvbnjv 

cffyufhbij ajhvekfib ~w[hbkb 5.2.1` sjdkbc o.fkitvwdtkj,fcsfy thsfl 

vjmvtlt,c /fthbc ntvgthfnehf 7 yfktmt,b lf vfhnbc sdbc II ltrflbc o.kbc 

[fh]t,b 8 fv lfvjrblt,ekt,bcfsdbc s/ = 0,80,  P = 65%. 

fvhbufl 7 itveifdt,ekbf o.fklblj,bc vfmcbvfkehb o.kbc [fh]t,bc 

uh'tkdflbfyb ~2 - 4 sdbc lhjekj,bs ` ghjuyjpt,b cfmfhsdtkjc sbsmvbc 

.dtkf vsfdfhb vlbyfhbcfsdbc hjujhw lfcfdktsib 7 bct fqvjcfdktsib8 vfs 

ijhbc ,tdhb vfsufybcfsdbc gbhdtkfl itveifdlf cfghjuyjpj vtsjlbrf 8  

fqybiyekb ghjuyjpt,bs vjcfkjlytkb cfibihjt,bc flhtekb 

itn.j,byt,f cfiefkt,fc b'ktdf lhjekfl xfnfhltc .dtkf ghtdtywbekb 

qjybc'bt,f 7 hfsf lfwek bmytc .dtkf vybidytkjdfyb j,btmnb lf vjcf[ktj,f 

vjcfkjlytkb rfnfcnhjabcfufy lf fh vj[ltc ufesdfkbcobyt,tkb pfhfkb 

lf vc[dthgkb 8 tc ufycfresht,bs vybidytkjdfybf bctsb /blhjj,btmnt -

,bcfsdbc 7 hjujhbwff tyuehbc 7 hbjybcf lf [hfvbc /tct,bc rfcrflt,b 7 ;bydfkbc 

o.fkcfwfdb 7 fkfpybc cfho.fdb cbcntvf 7 cfmfhsdtkjc ltlfmfkfmb lf c[df 

lfcf[kt,t,b 8 
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cxrili 5.2.1  wyaldidobis maqsimaluri xarjebis (Qm m3/wm) 
 saprognozo gantolebebi da maTi Sefasebebi 
 

 
# 

dasaS. 
cdom. 

m3/wm 
saprognozo gantolebebi 

SefasebaTa 
kriteriumebi 

S/ P% r Э% 

1 2 3 4 5 6 7 

md. enguri _ s. xaiSi 

1 144 Qm = 3,01PII.1 + 0,73dmax + 353  0,92 62 0,45 57 

2 144 Qm = 16,5XII-II + 1,35dmax + 250  0,90 60 0,48 62 

3 144 Qm = 13,3XII-II + 1,96PII.1 + 1,11dmax + 265  0,90 62 0,51 65 

4 144 Qm = 14,0XII-II + 0,95dmax + 1,5QIV.2 + 173  0,87 60 0,56 62 

md. rioni _ s. alpana 

5 75,4 Qm = 0,401PXI-II + 307 0,90 51 0,47 57 

6 75,4 Qm = 0,285PXI-II + 1,678QII.1 + 291 0,88 50 0,52 56 

7 75,4 Qm = 0,009PXI-II + 2,737QII.1 +0,337W30/III + 309 0,85 54 0,59 66 

md. yvirila – q. zestafoni 

8 116 Qm = 0,476PXI-II + 121 0,93 63 0,40 46 

9 116 Qm = 0,360PXI-II + 1,06PIII + 104 0,91 67 0,46 50 

10 116 Qm = 0,170PXI-II + 0,50PIII + 1,17QIV.1 + 95,7 0,84 67 0,58 61 

md. xaniswyali – s. baRdaTi 

11 28,2 Qm = 0,078W2050 + 19,93 0,75 69 0,68 65 

12 28,2 Qm = 0,093W2050 – 1,732QII + 28,1 0,74 77 0,71 66 

13 28,2 Qm = 0,089W2050 – 1,570QII – 2,39III + 37,6 0,73 77 0,72 68 

14 28,2 Qm = 0,29W2050 + 1,756QIV – 0,783 0,68 73 0,76 69 

md. cxeniswyali – s. rcxmelura 

15 73,9 Qm = 5,2QXII-III – 0,17PVIII-XI – 0,15PXII-III  – 5,8XII-III+ + 345 0,96 70 0,54  

16 73,9 
Qm = 6,6QXII-III – 0,1PVIII-XI – 0,1PXII-III  – 10,2XII-III + 

+ 0,58PIV-VIII – 198 
0,84 71 0,60  

md. aWariswyali – s. qeda 

17 83,6 Qm = 2,37QIX-XI – 0,35PVIII-XI + 0,18PXII-II  + 217 0,91 64 0,59  

18 83,6 
Qm = 2,34QIX-XI – 0,34PVIII-XI + 0,16PXII-II  + 

+ 0,23PIV-VIII + 184 
0,89 71 0,60  

md. mtkvari – q. xerTvisi 

19  Qm = 0,11QIX-XI  + 1,15PVIII-III + 9,6QXII-III – 214  74 0,70  

20  
Qm = 0,36QIX-XI  + 1,26PVIII-III + 12,9QXII-III –  

– 2,34XII-II – 358 

 

 
74 0,77  

md. mtkvari – q. Tbilisi (1937-1990) 

21 261 Qm = 6,16PXII-II + 551 0,78 59 0,63 62 

22 261 Qm = 5,65PXII-II _ 57,7III + 745 0,73 62 0,70 66 

23 261 Qm = 4,76PXII-II – 84,6III + 2,21QIII + 538 0,68 66 0,75 64 

24 261 Qm = 4,62PXII-II – 82,4III + 2,13QIII + 4,43PIII + 404 0,67 70 0,76 64 

md. mtkvari – q. Tbilisi (1955-1990) 

25 277 Qm = 1,409
.jvqv −

−

 .

24002300W  + 463 0,77 49 0,65 60 
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1 2 3 4 5 6 7 

26 277 Qm = 1,233
.jvqv −

−

 .

24002300W  _ 69III + 760 0,73 63 0,71 69 

27 277 Qm = 0,930
.jvqv −

−

 .

24002300W  _ 110III + 2,39QIII + 636 0,69 66 0,75 74 

28 277 Qm = 1,131
.jvqv −

−

 .

24002300W  _ 123III + 2,73QIII _ 1,21
.zekben −

−

 .

19001800W  + 785 0,65 66 0,79 74 

29 277 
Qm = 0,629

.jvqv −

−

 .

24002300W  _ 117III + 2,78QIII _ 1,26
.zekben −

−

 .

19001800W  + 2,6PXII-II 

+ 752 
0,64 63 0,80 74 

md. TeTri aragvi _ s. fasanauri  (1937-1990) 

30 23,1 Qm = 0,16
.gudfas −

−

 .

20001900W  + 7,87III + 14,1 0,87 69 0,54 57 

31 23,1 Qm = 0,162
.gudfas −

−

 .

20001900W  + 10,10III – 5,5QIII + 52 0,84 63 0,60 54 

32 23,1 Qm = 0,156
.gudfas −

−

 .

20001900W  + 9,390III – 4,0QIII – 3,27QXII-II + 64,8 0,85 57 0,60 49 

33 23,1 Qm = 0,086
.gudfas −

−

 .

20001900W  + 9,92III – 3,78QIII – 4,92QXII-II + W1700-1800 + 71 0,85 63 0,62 57 

md. fSavis aragvi _ s. maRaroskari  (1959-1990) 

34 38,9 Qm = 0,89PIII + 11,3III + 46,5 0,85 56 0,57 44 

35 38,9 Qm = 1,01PIII + 8,97III – 0,14PXII-II + 69 0,83 56 0,61 50 

36 38,9 Qm = 0,98PIII + 8,8III – 0,16PXII-II + 7,19QXII-II + 21,4 0,81 59 0,65 53 

37 38,9 Qm = 0,91PIII + 8,40III – 0,16PXII-II + 6,0QXII-II + 0,07PIX-XI + 20,1 0,82 59 0,66 56 

md. didi liaxvi – s. kexvi 

38 36,0 Qm = 0,244W1650  + 92,53 0,76 60 0,66 53 

39 36,0 Qm = 0,342W1250  + 101 0,74 67 0,69 63 

40 36,0 Qm = 0,232W1250  + 0,127W28/II + 53,54 0,65 67 0,77 63 

41 36,0 Qm = 0,220W1250  + 0,130W28/II – 2,30QIX -XI + 99,64 0,63 70 0,80 63 

md. qsani _ s. korinTa 

42 30,7 Qm = 7,79XII-II + 5,78 QXI-I  + 12,2III + 71,1  0,76 68 0,65 65 

43 30,7 Qm  = 7,65XII-II  + 0,07W28/II + 11,6III + 57,5 0,74 69 0,68 73 

44 30,7 Qm = 7,54XII-II + 0,06W28/II + 11,6III + 4,07QXI-I + 48,2 0,69 73 0,70 73 

md. Savi aragvi _ SesarTavTan 

45 8,55 Qm = 0,040W1650 – 2,76Q3.II +1,52III + 51,58 0,88 64 0,50 67 

46 8,55 Qm = 0,024W2050 – 3,28Q3.II – 0,022PXII-II + 41,84 0,88 64 0,51 76 

md. alazani _ s. birkiani 

47 41,4 Qm = 4,88QIX-XI + 5,1XII-II – 22,14QII.2 + 15,5QIII.2 + 59,8  0,81 68 0,59 63 

md. alazani _ s. Saqriani 

48 68,2 Qm = 0,28PXI-I  – 1,003W1050  + 1,18PIII – 2,54QIII.2 + 287 0,76 73 0,71 73 

49 68,2 Qm = 0,30PXI-I – 1,059W1050 + 1,30PIII – 2,30QIII.2 + 6,34IV +227 0,76 76 0,73 76 

md. qcia-xrami – wiTeli xidi 

50  Qm = 7,4QIX-XI  + 0,65PVIII-III – 0,64QXII-III  + 10,2XII-II – 63 0,86 63 0,55  

51  
Qm = 8,4QIX-XI  + 0,91PVIII-III – 1,2QXII-III  + 1,44XII-II + 0,97W28/II – 

21,3 
0,80 69 0,72  

 



66 

 

Tavi VI.  rekomendaciebi mdinareTa katastrofuli 

    wyaldidobebis usafrTxoebisaTvis 

 
globaluri daTbobis fonze, saqarTveloSi imata ra wyaldidoba-

wyalmovardnebma, bolo 20 wlis ganmavlobaSi, imata maTgan miyenebulma 

zaralmac. gansakuTrebiT xSirad ingreva mdinareebze xidebi, bogirebi, 

saavtomobilo da sarkinigzo gzebi, komunikaciebi, arxebi, Senoba-

nagebobebi, itboreba garemo, nadgurdeba naTesebi, iRupeba pirutyvi, 

frinveli da adamianebic. zaralis saerTo raodenobam 1,5 miliard larze 

meti Seadgina. aseTi didi zaralis mizezi, garda bunebrivi stiqiisa aris 

is, rom xSirad xdeba mdinareTa kalapotebisa da mdinarispira 

teritoriebis aTviseba mdinareTa wylis reJimTan dakavSirebuli 

mosalodneli saSiSi movlenebis sruli ugulebelyofiT. garda amisa, 

gasul wlebSi, mdinareTa auzebSi, intensiurad mimdinareobda tyis Cexva, 

romelic aris maregulirebeli da Semamcirebeli wyaldidobebis 

maqsimaluri pikisa. agreTve, mdinareTa kalapotebi gadaqceuli iyo 

nagavsayrelad, rac iwvevs wylis masis Sekavebas da garemos datborva- 

dazianebas. 

mimdinare XXI saukuneSi, klimatis globalur daTbobasTan 

dakavSirebiT, gaizrdeba ra haeris temperatura, gaizrdeba aseve 

aorTqlebac, moimatebs Txevadi naleqebi da Semcirdeba Tovlis safaris 

gavrceleba, intensiuri gaxdeba myinvarebis dnoba, Semcirdeba miwisqveSa 

wylis doneebi da Sesabamisad, Semcirdeba mdinareTa wyalmcirobis 

periodis Camonadeni, gaizrdeba uxvwyliani periodis Camonadeni da 

maSasadame, moimatebs wyaldidobebi. amrigad, klimatis mosalodneli 

cvlileba gamoiwvevs gvalvebsac da wyaldidobebsac, ris gamoc adgili 

eqneba wylis deficits gvalvebis dros, erTi mxriv da wyaldidobebiT 

miyenebuli zaralis zrdas, meore mxriv. 

miuxedavad imisa, rom kacobrioba, mTeli Tavisi arsebobis manZilze, 

ibrZoda bunebrivi stiqiis problemis gadasawyvetad, saimedo xerxebi 

dRemde miuRwevelia. amis dadasturebaa mTel msoflioSi da 

saqarTveloSi momxdari wyaldidobebi da misi tragikuli Sedegebi. 

mecnierebas da teqnikas ar ZaluZs ebrZolos im movlenebis gamomwvev 

mizezebs, romlebic bunebaSi mimdinare globalur klimatur procesebTan 
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aris dakavSirebuli da iZulebulia, Semoifarglos mosalodneli 

Sedegebis winaaRmdeg brZolis sxvadasxva xerxebis ZiebiT. 

wyaldidoba-wyalmovardnebma, rom umtkivneulod Caiaros, saWiroa, 

pirvel rigSi, mdinareTa wyaldidobebisa da maTi maqsimaluri xarjebis 

parametrebisa da cvalebadobis maxasiaTeblebis dazusteba da sxvadasxva 

uzrunvelyofis maqsimaluri xarjebis dadgena, rac ukve Sesrulda Cven 

mier Seswavlil mdinareTaTvis (Tavi II da Tavi III). vinaidan 

saqarTveloSi mravali Seuswavleli mdinare da nakadulia, romelTac 

wyaldidobebis dros xSirad moaqvT didi materialuri zarali da 

msxverpli, amitom garkveuli kvlevis Sedegad, miRebuli iqna martivi 

empiriuli formulebi maTi Camonadenis gasaangariSebladac (§ 2.2). 

yvela am monacemis gaTvaliswineba wyalsameurneo gaangariSebebSi 

iZleva nagebobaTa da sameurneo obieqtebis usafrTxoebis garkveul 

garantias. es maxasiaTeblebi garkveuli wlebis gavlis Semdeg unda 

ganaxldes, magram samwuxarod, XX saukunis 90-ian wlebidan Cvens 

qveyanaSi mdinareTa wylianobis aRricxva aRar mimdinareobs da mxolod 

ramdenime hidrokveTze izomeba wylis doneebi, amitom miRebuli 

maxasiaTeblebis ganaxleba jerjerobiT veRar moxdeba. 

rac Seexeba wyaldidoba-wyalmovardnebiT gamowveuli zaralis 

Tavidan acilebas an maTi negatiuri zegavlenis Semcirebas, saWiroa, 

Catardes garkveul RonisZiebaTa kompleqsi. maT Sesaxeb informacia 

mocemulia literaturul wyaroebSi [32 – 41], romelTa Sesabamisi 

analizis Sedegad, miRebulia garkveuli saxis RonisZiebaTa Catarebis 

rekomendaciebi. 

pirvel rigSi, yovel wels, wyaldidobis damTavrebisTanave, 

momavali wlis wyaldidobis umtkivneulod Cavlis mizniT, mdinareTa 

xeobebSi unda moxdes kalapotebis gamtarunarianobisa da dasaSvebi 

siRrmeebis uzrunvelyofa. amisaTvis unda ganxorcieldes: mdinareTa 

kalapotebis gawmenda, napirebis kapitaluri dacva dambebis, jebirebis an 

miwayrilebis aSenebiT. unda moewyos garSemovliTi (ganmtvirTavi) 

wyalsagdebi arxebi. garda amisa, unda moxdes mdinareTa xeobebis 

ferdobebis dateraseba da maTze sxvadasxva agromelioraciuli 

RonisZiebebis Catareba: gardi-gardmo xvna-Tesva, mcenareTa jiSebis 

SerCeva da sxva. 
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gansakuTrebuli yuradReba unda mieqces mdinareTa auzebis 

teritoriaze tyis safaris ganaxlebasa da gafarToebas, radgan tye mTis 

ferdobebze icavs da amagrebs niadags, riTac xels uSlis erozias, 

Rvarcofebis, mewyerisa da Tovlis zvavebis formirebas. amitom, rac meti 

iqneba tye, miT naklebi iqneba uaryofiTi procesebi. tye aris erT-erTi 

mTavari faqtori miwisqveSa da zedapiruli wylebis regulirebisa. tye 

aumjobesebs miwisqveSa wylebis xarisxs, zrdis maT gamosaval adgilebs 

(wyaroebs) da maT debits. rac mTavaria, tye aris mdinareTa wylis 

reJimis stabilizaciisa da maTi maqsimaluri pikis Semcirebis 

ganmapirobebeli. 

wyaldidobis dros mosuli Tavsxma wvimis wylebi mdinaris tyian 

ferdobebze uxvad CaiJoneba tyis yomral niadagebSi, xeTa foTlebi da 

merqanic wvimis did nawils akavebs da amrigad, xangrZlivi periodis 

ganmavlobaSi tye inarCunebs miRebul tens, riTac xels uSlis mdinareSi 

didi wyalmovardnis ganviTarebas. tyis safari didxans inaxavs, agreTve, 

zamTarSi dagrovil Tovlis safars da mas TandaTanobiT gascems. radgan 

tyeSi Tovlis safaris dnoba gaxangrZlivebulia, amitom mdinareTa 

wylis maqsimaluri pikebi mcirdeba. amrigad, tye mdinaris wylis 

resursebis damaregulirebel rols TamaSobs. garda amisa, tye metad 

mniSvnelovania haeris gasufTavebisa da gajansaRebisaTvis. is Jangbadis 

mTavari wyaroa. tye aris mniSvnelovani xelSemwyobi faqtori qveyanaSi 

samonadireo, sakurorto-rekreaciuli da ekoturizmis ganviTarebisaTvis. 

amrigad, tyis gaSeneba xels Seuwyobs sakurorto da turistuli 

zonebis gafarToebas, adamianTa gajansaRebas, gaizrdeba, agreTve, 

cxovelTa da frinvelTa samyaro. tyis aseTi farTo daniSnulebis gamo, 

yvela dasaxlebaSi mosaxleobam da administraciam unda izrunos maT 

regionSi tyis safaris dacvasa da gafarToebaze. maT eqnebaT arCevanis 

saSualeba, SearCion maTTvis sasargeblo mcenareTa jiSebi da saWiroebis 

SemTxvevaSi, moaxdinon maTi SerCeviTi Wra. sasoflo-sameurneo 

kulturebis naTesebian mindvrebSi ki unda gaSendes qarsacavi tyis 

zolebi, romlebic icavs mcenareebsa da niadags tenis dakargvisagan, 

riTac xels uSlis niadagis gamoSrobas da mis deflacias didi qarebis 

dros. 
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garda amisa, mdinareTa wylis daregulirebisaTvis yvelaze efeqturi 

saSualeba aris wyalsacavebi, radgan maTi saSualebiT SesaZloa, 

wyaldidobis dros didi wylis nakadis Sekaveba da katastrofuli 

procesebis Serbileba, xolo wyalmcirobis dros isini warmoadgens 

wylis resursebis ZiriTad wyaros, romelic SeiZleba erTdroulad 

gamoyenebuli iyos mosaxleobisa da meurneobis wyalmomaragebisaTvis, 

eleqtroenergiis misaRebad, meTevzeobis meurneobis ganviTarebisaTvis 

da, rac mTavaria, hidromelioraciisaTvis, uromlisodac, gansakuTrebiT 

klimatis daTbobis pirobebSi, aRmosavleT saqarTvelos nayofier miwebze 

SeuZlebelia sasoflo-sameurneo kulturebis mosavlianoba. 

garda amisa, wyalsacavi aris mTavari baza qveyanaSi sportul-

gamajansaRebeli da turistul-rekreaciuli zonebis gazrdisaTvis. 

wyalsacavebis saSualebiT, mTis pirobebSi, daiZleva energetikuli 

problemebi da aucileblad gaumjobesdeba mTis mosaxleobis socialur-

ekonomikuri pirobebi, rac maTi adgilze damagrebis erT-erTi ZiriTadi 

argumenti gaxdeba. aranakleb mniSvnelovania isic, rom eleqtroenergiis 

mogvarebiT Seneldeba tyeebis intensiuri Cexvis procesi. yvela amis 

gaTvaliswinebiT, mTis mdinareTa xeobebis xelsayrel da geologiurad 

mdgradi reliefis pirobebSi, metad sasargeblo iqneba mcire zomisa da 

ara didi wyalsacavebis ageba, rogorc wyaldidobebisa da 

wyalmovardnebisagan dacvis yvelaze saimedo da efeqtiani saSualeba. 

amisaTvis SeiZleba gamoyenebuli iyos mdinareTa xeobebis CaRrmavebebi an 

damSrali tbis qvabulebi. 

wyalsacavis aSenebasTan erTad, aucilebelia zusti hidrologiuri 

gaangariSebis safuZvelze, Sedges misi avariuli daclis sadispetCero 

grafikebi, ise, rom wyaldidobis dros misi dacla moxdes winaswar, 

pikis dadgomamde TandaTanobiT da ara erTdroulad, ramac SeiZleba 

gamoiwvios mis qveviT wyalmovardnis gaZliereba. wyalsacavis drouli 

dacla da modinebuli wyaldidobis didi masis Sekaveba Tavidan 

agvacilebs did zaralsa da msxverpls. amitom mcire wyalsacavebis 

qseli perspeqtivaSi unda gaizardos. marTalia maTi aSeneba did 

xarjebTanaa dakavSirebuli, magram mTis mcire mdinaris erTjeradma 

adidebam SeiZleba ufro didi danakargi gamoiwvios, vidre wyalsacavis 

aSenebaze erTxel daxarjuli saxsrebia, romelic Semdeg mravalje-
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radad, wlebis ganmavlobaSi, misi swori eqspluataciis pirobebSi, 

daicavs garemosa da mosaxleobas wylis stiqiisagan. TviT wyalsacavi ki 

mravalmxriv SeiZleba gamoyenebuli iyos qveynis ekonomikis gasaumjo-

beseblad. 

vinaidan saqarTveloSi verc axali wyalsacavebis aSeneba da verc 

tyeebis gaSeneba ver moxerxdeba mokle droSi, amitom wyaldidobebisagan 

Tavdacvis mizniT, aucilebelia, tardebodes Semdegi RonisZiebebi: 

regularulad iwmindebodes da Rrmavdebodes mdinareTa kalapotebi, 

amoRebuli qva-RorRiT ki daSendes napirsamagri nagebobebi; gayvanili 

unda iyos wyalgadamgdebi arxebi, romlebidanac moxdeba wylis 

gadadineba usafrTxo adgilebSi. 

mdinaris piras dasaxlebul adgilebze, wylis stiqiisagan Tavdacvis 

mizniT, yvelaze misaRebi da advilad misawvdomi meTodia wyaldidobebisa 

da wyalmovardnebis datborvis sazRvrebis dadgena da am teritoriis 

saSiS zonad gamocxadeba, sadac aikrZaleba samosaxlo da sxva 

nagebobebis mSenebloba da yovelgvari sameurneo da sayofacxovrebo 

saqmianoba. 

garemos ekologiuri mdgradobis, mosaxleobis usafrTxoebis, 

wyalsameurneo obieqtebis (hidroeleqtrosadgurebi, wyalmomaragebisa da 

sarwyavi sistemebi), sarkinigzo da saavtomobilo gzebis, sasoflo-

sameurneo naTesebis datborvisa da sxva saSiSroebisagan Tavdacvisa da 

zaralis Semcirebis mizniT, yvelaze mniSvnelovania wyaldidobebisa da 

maTi maqsimaluri xarjebis prognozireba. Cven mier SemuSavebulia 

mdinareTa wyaldidobebisa da maTi maqsimaluri xarjebis grZelvadiani 

saprognozo meTodebi, romlebic aucilebelia, agreTve, wylis 

resursebis racionalurad gamoyenebis dagegmarebisa da wyalsacavebis 

efeqturi da usafrTxo eqspluataciisaTvis. 

prognozebis SedgeniT marTalia stiqia ver aRikveTeba, magram 

SeiZleba misi negatiuri zegavlenis Semcireba. wyaldidobebis 

maqsimaluri xarjebis grZelvadiani prognozis winswreba (1-3 Tve) 

saSualebas iZleva, mosalodneli wylis udidesi maRali pikis 

SemTxvevaSi, droulad Catardes yvela prevenciuli RonisZieba, raTa 

daculi iyos yvela obieqti da ar moxdes gauTvaliswinebeli zarali da 

msxverpli. amitom mdinareTa maqsimaluri xarjebis prognozi, Tundac 
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saorintaciod konsultaciis saxiT, saswrafod unda gadaeces Sesabamis 

organizaciebs, raTa droulad moxdes mosaxleobis gafrTxileba da, 

saWiroebis SemTxvevaSi, operatiulad Catardes maTi evakuacia da 

materialuri faseulobebis usafrTxoebis uzrunvelyofa. amasTan erTad, 

unda moxdes wyalsacavebis TandaTanobiTi dacla wylis maRali nakadis 

misaRebad. 

aRsaniSnavia is faqti, rom upirveles cnobas mdinareTa xeobebSi 

saSiSi movlenebis Sesaxeb iZleva mTis mosaxleoba, roca xdeba iseTi 

uCveulo movlenebis ganviTareba, rogoricaa gamayruebeli da Semzaravi 

guguni, an mtvris korianteli, an mdinaris doneebis Sewyveta xeobis 

Caxergvis SemTxvevaSi da sxva. aseTi cnobebis miRebisTanave, saswrafod 

unda gamocxaddes gangaSi da mobilizebuli iqnes yvela Sesabamisi 

organizacia saWiro prevenciuli RonisZiebebis Casatareblad. 

sadReisod, globaluri daTbobis fonze, kavkasionis myinvarul 

regionebSi, zafxulobiT, masobrivad xdeba myinvarebisa da maradi 

Tovlis dnoba da wvimis sazRvarma (4000 m.) maRla aiwia. iq, sadac adre 

mxolod Tovli modioda, axla wvims da amitom myinvarebi SeTxelebulia. 

am mizeziT 2002 wels md.karmadonis xeobaSi myinvari „kolka” uecrad 

mowyda da iq myofi mravali turisti adgilze Camarxa. 

aseTi moulodneli katastrofebisagan dazRvevis mizniT, aucile-

belia hidrometeorologiur qselTan erTad Seiqmnas radiolokaciuri 

da distanciuri zondirebis qseli, regularulad unda damuSavdes, 

agreTve, dedamiwis xelovnuri Tanamgzavrebisa da aerofotogadaRebis 

suraTebic. maTi saTanado mecnieruli analizis safuZvelze SesaZlebeli 

iqneba anomaliuri procesebis prognozis Sedgena. 
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d a s k v n e b i 
 

1. Seswavlilia saqarTvelos mdinareTa wyaldidobebi da maTi 

maqsimaluri xarjebi. dazustebulia maTi normebi, eqstremaluri 

mniSvnelobebi, cvalebadobis koeficientebi da sxva statistikuri 

maxasiaTeblebi. dadgenilia wyaldidobebis dawyebis, damTavrebis 

TariRebi da xangrZlivoba, agreTve pikebis dadgomis TariRebi. 

Seuswavlel mdinareTa wyaldidobebis Camonadenis gansazRvrisaTvis 

garkveul teritoriaze miRebulia martivi empiriuli formulebi maTi 

auzebis farTobisa an saSualo wliuri Camonadenis gaTvaliswinebiT. 

2. 47 mniSvnelovani hidrokveTisaTvis garkveuli kvlevis Sedegad 

gaangariSebulia mdinareTa wyaldidobebis udidesi maqsimaluri 

xarjebis albaTuri mniSvnelobebi sxvadasxva (0.01; 0.1; 1; 2; 10) %-iani 

uzrunvelyofiT da Sesabamisi (1000, 100, 20, 10, 5) wliani ganmeorebadobiT. 

3. wyaldidobis Camonadenisa da uxvwyliani Tvis procentuli wilis 

gaTvaliswinebiT wliuri Camonadenidan moxda teritoriis daraioneba da 

Sedgenilia ruka, romlis mixedviT SeiZleba ganisazRvros nebismieri 

mdinaris wyaldidobisa da maqsimaluri wylianobis Tvis Camonadenis 

mniSvneloba. ruka gamoqveynebulia “saqarTvelos erovnul atlasSi”. 

yvela zemoT CamoTvlil monacemebs aqvT didi praqtikuli 

daniSnuleba saproeqto organizaciebSi wyalsameurneo gaangariSebe-

bisaTvis, gansakuTrebiT exla, roca saqarTveloSi ramdenime 

hidrokveTze-Ra xdeba mxolod wylis doneebis gazomva. 

4. klimatis globaluri daTbobis moqmedebis Sesafaseblad mdinareTa 

Camonadenze, gaangariSebulia wyalmovardnis aqtivobis koeficientebi, 

romlebic ramdenjerme aWarbebs adre 1975 wlamde arsebul monacemebiT 

gamoTvlil mniSvnelobebs. es miuTiTebs imaze, rom izrdeba 

wyaldidobebiT gamowveuli stiqiis albaTobebi. 

gamokvleulia agreTve mdinareTa maqsimaluri xarjebis 

mravalwliuri cvlilebis dinamika. klimatis cvlilebis zemoqmedebiT 

hidrologiur procesebSi XX saukunis meore naxevridan ukve kargad 

ikveTeba garkveuli tendenciebi, magram Cvens SemTxvevaSi dakvirvebaTa 

monacemebi mxolod 1990 wlamdea. miuxedavad amisa, mdinareebze mdinareTa 
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Camonadenis cvlilebis tendenciebiT miRebulia trendebi da maTi 

Sesabamisi analitikuri gamosaxulebebi. 

5. mosalodneli stiqiisagan Tavdacvis mizniT yvelaze mniSvnelovani 

aris wyaldidobebis grZelvadiani saprognozo meTodebis SemuSaveba, 

romlebic aucilebelia agreTve wylis resursebis racionaluri 

gamoyenebisa da wyalsacavebis efeqturi da usafrTxo 

eqspluataciisaTvis. naSromSi aRwerilia avtoris mier SemuSavebuli 

prognozirebis meTodologia, romelic eyrdnoba Camonadenis 

mravalfaqtorian statistikur models. 

6. mdinareTa maqsimalur xarjebze faqtorTa kompleqsuri moqmedebis 

saTanado analiziT Sedgenil iqna optimaluri saprognozo modelebi, 

romelTa gansazRvris Sedegad miRebulia sxvadasxva monacemebis 

Semcveli saprognozo gantolebebi, rac saSualebas iZleva operatiuli 

prognozebis Sedgenis dros SeirCes isini arsebuli  informaciis, 

saWiro winswrebis an sizustis mixedviT. 

7. prognozebis SemuSavebiT marTalia stiqia ar aRikveTeba, magram 

SeiZleba misi negatiuri zegavlenis Serbileba. prognozebis winswreba  

(1 - 2 - 3 Tve) saSualebas iZleva mosalodneli maRali pikebis SemTxvevaSi 

droulad Catardes yvela prevenciuli RonisZieba, raTa dacul iqnes 

yvela obieqti da ar moxdes gauTvaliswinebeli zarali da msxverpli. 

amitom mdinareTa maqsimaluri xarjebis prognozi, Tundac 

saorientaciod konsultaciis saxiT, saswrafod unda gadaeces Sesabamis 

organizaciebs, raTa droulad moxdes mosaxleobis gafrTxileba da 

saWiroebis SemTxvevaSi operatiulad Catardes maTi evakuacia da 

materialuri faseulobebis usafrTxoebis uzrunvelyofa. amasTan erTad 

unda moxdes wyalsacavebis TandaTanobiTi dacla SemdgomSi wylis didi 

nakadis misaRebad. 

8. ganxilulia wyaldidobebiT miyenebuli didi zaralis mizezebi da 

dasaxulia momavalSi wylis stiqiis saSiSroebis Serbilebis gzebi: 

mdinareTa auzebSi tyis safaris gafarToeba, mcire wyalsacavebis 

aSeneba, mdinareTa kalapotebis gawmenda – gaRrmaveba, amoRebuli 

masaliT ki napirdamcavi nagebobebis gamagreba – daSeneba, mTisZira 

wyalgadamgdebi arxebis gayvana da wyaldidobebis datborvis sazRvrebis 
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dadgena, sadac aikrZaleba samosaxlo da sxva nagebobebis mSenebloba da 

sameurneo saqmianoba. 

9. perspeqtivaSi stiqiuri hidrometeorologiuri saprognozo 

meTodebis srulyofisaTvis aucilebelia hidrometeorologiur qselTan 

erTad Seiqmnas radiolokaciur da distanciuri zondirebis qseli. 

agreTve regularulad unda SemuSavdes Tanamgzavrebisa da 

aerofotogadaRebis suraTebic, romelTa analiziT SesaZlebeli iqneba 

anomaluri procesebis prognozebis SemuSaveba. magram axali saxis 

informaciis safuZvelze hidrologiuri prognozebis SesamuSaveblad 

mTis pirobebSi saWiro iqneba monacemebis dagroveba wlebis 

ganmavlobaSi. manamde ki unda imoqmedos saprognozo meTodebma, 

romlebic eyrdnobian arsebul standartul dakvirvebis monacems. 
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