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redaqtorisagan 

 

mkiTxvelisaTvis SemoTavazebuli monografia saqarTvelos 

wyalsacavebis funqcionirebisa da garemoze maTi zemoqmedebis 

kvlevis Sesaxeb warmoadgens avtorTa mravalwliani kvlevebis 

Sedegs. 

mosaxleobis, mrewvelobis, soflis meurneobis, energetikis 

wyliT uzrunvelyofa sul ufro mwvave problema xdeba, 

romlis gadawyvetaze damokidebulia qveynis ekonomikuri ganvi-

Tareba. 

wyalSemtboravi nagebobebis meSveobiT daregulirebul 

mdinareTa CamonadeniT wyaluzrunvelyofis problemis gadawyve-

tam gamoiwvia teqnogenuri saqmianobis negatiuri Sedegebis gan-

viTareba. problemis simwvave da misi Sedegebi ara Tu klebu-

lobs, aramed sul ufro aqtualur xasiaTs iZens, qveynis wylis 

resursebis aTvisebasTan da dedamiwaze klimatis globalur 

daTbobasTan dakavSirebiT. amitom aseTi Sinaarsis monografiis 

gamoCena uciloblad misasalmebelia. 

monografiaSi gaanalizebulia saqarTvelos wyalsacaviani 

sistemebis Tanamedrove mdgomareoba, Catarebulia garemosTan 

maTi urTierTqmedebis Sefaseba mTiani regionebis bunebrivi 

pirobebis specifikis gaTvaliswinebiT. 

dasabuTebulia qveynis mTiani wyalsacavebis garemoze nega-

tiuri zemoqmedebis Sedegebis prognozirebis meTodika, SemoTa-

vazebulia RonisZiebebis kompleqsi maT asacileblad da Sesa-

susteblad. 

wigni sasargebloa yvelasaTvis, vinc dakavebulia wyalsaca-

vebis kvleviT, dagegmviT, mSeneblobiT da eqspluataciiT, aseve 

maTTvis, visac ainteresebs garemoSi mimdinare gardaqmnebi 

wyalsacavebis Seqmnisas. 

wignis mizania – ukanasknel wlebSi avtorTa kvlevebis 

ZiriTadi Sedegebis gadmocema saqarTveloSi Seqmnili wyalsa-

cavebis Seswavlis sferoSi da Cveneba imisa, Tu rogor SeiZle-

ba iqnes gamoyenebuli es gamokvlevebi garemos ekologiuri 

situaciis SesanarCuneblad mTian regionebSi. 

wignSi moyvanili ZiriTadi debulebebi efuZneba mTis 
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wyalsacavebze arsebuli problemebis naturul da Teoriul 

kvlevebs. 

mTis wyalsacavebis Sida wyalsatevuri da sanapiro proce-

sebis ZiriTad kanonzomierebebze da maTi garemosTan urTierT-

qmedebis principebze dayrdnobiT SemoTavazebulia ekologiuri 

mdgomareobis prognozireba teqnikuri obieqtebis – mTis wyal-

sacavebis Seqmnisas da eqspluataciisas. 

am prognozebis safuZvelze SemoTavazebulia garemosa da 

TviT wyalsacaviani kompleqsis dacvis meTodebi mavne zemoqme-

debis Sesarbileblad. 

mTis wyalsacavi rTuli obieqtia, romelic saSualebas 

gvaZlevs gadavanawiloT mdinareTa Camonadeni droSi teri-

toriaze, romelic gamoirCeva mdinareTa Camonadenis mniSvnelo-

vani sezonuri da mravalwliani uTanabrobiT, rodesac glo-

baluri daTbobis gamo gaxSirebuli wyalmovardnebis periodSi 

gaedineba mdinareTa wliuri Camonadenis 90%-mde. 

wyalsacavi, akmayofilebs ra resursebisadmi saxalxo meur-

neobis sxvadasxvagvar moTxovnebs, amave dros iwvevs rig gver-

diT, arasasurvel cvlilebebs bunebaSi: xdeba miwebis datborva, 

napirebis Camongreva, irRveva sanitarul-higienuri pirobebi, 

warmoiqmneba mosaxleobis sxva adgilebSi gadayvanis aucileb-

loba da sxv. 

aravis aeWvebs, rom ukanaskneli 50 wlis ganmavlobaSi wyal-

sacavebis masobrivi Seqmna garemos gardaqmnis erT-erTi mniSv-

nelovani faqtori gaxda. SeiniSneba wyalsacavebis eqspluata-

ciisas uaryofiTi movlenebi. erT an meore mxares gadaxra 

sakmaod mavnea qveynisaTvis. es aris winamdebare monografiis 

gamocemis mizanSewonilobis erT-erTi mTavari mizezi. meore 

mizezi – ukve dadga dro wyalsacavebis Sesaxeb mecnierebis 

ganviTarebis Sejamebisa. es gansakuTrebiT mniSvnelovania wyal-

sacavebis gamokvlevisaTvis, roca yovelwliurad dedamiwaze 

eqspluataciaSi Sedis 400-ze meti axali wyalsacavi, romelTa 

moculoba ukve aWarbebs 7 000 km3-s. wyalsacavebis saerTo 

raodenoba 30 000-ze metia. perspeqtivaSi navaraudevia dedamiwis 

mdinareebis 2/3-is daregulireba. 

gasakviri araa, rom mecnierebam wyalsacavebis Sesaxeb mkvle-

varTa farTo wris yuradReba miipyro sxvadasxva qveynebSi. 

ukanasknel wlebSi wyalsacavebis kvlevebis Sesaxeb gamoqvey-

nebulia 30 000-ze meti naSromi, magram mTis wyalsacavebis 

Seqmnisa da gamoyenebis sakiTxebisadmi miZRvnili naSromebi – 
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sakmaod mcirea. kvlevebis am sferoSi pionerad gvevlineba 

saqarTvelos gamoCenili mecnieri – nino varazaSvili, romlis 

mowafeebi da mimdevrebi arian am monografiis avtorebi.  

yovelive aman ganapiroba winamdebare monografiis momzadeba 

da gamocema. 

avtorebis imeds itoveben, rom monografiaSi ganxilulia 

problemebi xels Seuwyobs mTis wyalsacavebis daproeqtebis, 

xangrZlivi eqspluataciisa da am metad mniSvnelovani obieqte-

bisa da garemos urTierTqmedebis Sefasebas. aseTi saxis wignis 

gamocema pirvelia da, ra Tqma unda, igi araa Tavisufali nak-

lovanebebisagan. 

gansaxilveli problemis sirTulem ganapiroba misi srulyo-

fis aucilebloba, rac gaTvaliswinebuli iqneba avtorTa 

Semdgom kvlevebSi. 

 

redaqtori:  cotne mircxulava, 

saqarTvelos erovnuli mecnierebaTa 

akademiisa da ruseTis federaciis 

soflis meurneobis mecnierebaTa 

akademiis akademikosi 



 

 

 

Tavi 1. mTis wyalsacavebi – saqarTvelos 

xmeleTis axali obieqtebi 

 
1.1. wyalsacavebis saerTo fondis 

formireba dedamiwaze 
 

gasuli saukunis 70-iani wlebisaTvis iuneskos monacemebiT 

wyalsacavebis maregulirebeli SesaZleblobebis xarjze deda-

miwis mdinareTa Camonadenis resursebi 15%-iT gaizarda, amasTan, 

ufro maRali maCveneblebi SeiniSneba mTiswina da mTian regio-

nebSi. ase magaliTad, afrikaSi Camonadenis momatebam Seadgina 

27%, samxreT amerikaSi – 26%, ruseTSi – 51%-mde (1980 w.). 

rigi wyalsacavebi, Seqmnili rogorc Cvens welTaRricxvamde, 

ise mas Semdeg, dRemde funqcionirebs (cxr. 1.1.1) [Воропаев Г.В., 1986]. 
pirvelad wyalsacavebi Seiqmna Zvel egvipteSi 3 aTas welze 

meti xnis win Cv.w.aR.-mde. jer kidev faraon menesis dros 

nilosis gadasagdebad dedaqalaq memfisidan, aigo koSiSis 

kaSxali, sigrZiT 450 da simaRliT 15 metri. 

2800-2500 wliT adre Cv.w.aR.-mde qairos samxreTiT, vadi-

gravize aages kaSxali sad-el-kafari, simaRliT 12 m da sigrZiT 

108 m. 2300 wlis win Cv.w.aR.-mde qairodan 80 km-is daSorebiT 

Seiqmna 1 km3-ze meti tevadobis merisis wyalsacavi, romelsac 

herodotem msoflios erT-erTi saocreba uwoda. 

mogvianebiT Seiqmna wyalsacavebi axlo aRmosavleTSi. pir-

veli iyo nimrodis kaSxali, Seqmnili Cv.w.aR.-mde 2500 wlis win, 

md. tigrosze, q. samaras zeviT, 1300 m3/wm saSualo wliuri xar-

jiT. wyalsacavi eqspluataciaSi iyo Cv.w.aR.-mde VII saukunemde. 

Cv.w.aR.-mde 1300 wlis win md. orontze (dRevandeli siriis 

teritoria) aages xomsis kaSxali, sigrZiT 2 km. 

miwebis mosarwyavad iemenis teritoriaze 750 wels Cv.w.aR.-

mde aages maribis kaSxali, sigrZiT 600 m, romelic eqspluata-

ciaSi iyo Cv.w.aR.-is 575 wlamde. kaSxlis narCenebi dRevandlam-

dea Semonaxuli. 

Cv.w.aR.-mde VII-VI saukuneebSi Seiqmna oTxi wyalsacavi 

q. baRdadis aRmosavleTiT. 
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Cv.w.aR.-mde 150-300 wlebis periodSi intensiurad mimdinare-

obda kaSxlebis mSenebloba aRmosavleT da samxreT aziaSi: 

kaierumatoikes kaSxali iaponiaSi, mukovis – CineTSi, sudarsa-

nis – indoeTSi. 

Cv.w.aR.-is dasawyisSi, 494 wels, ceilonze aSenda ramdenime 

miwis kaSxliT Seqmnili wyalsatevi, e.w. `didi damba~. 

Cv.w.aR.-is pirvel saukuneebSi wyalsacavebis mSenebloba 

swrafi tempebiT mimdinareobda: pirvel saukuneebSi nabaTis 

samefoSi (israelis teritoria) 14 m simaRlis ori kaSxlis 

mSeneblobiT Seiqmna wyalsacavi md. sigze. kaSxlebi dRemde 

SemorCenilia. 

Cv.w.aR.-is I da II saukuneebSi Seiqmna wyalsacavebi: kornaldo 

da prozerpini (iberia), orukaia da kandaraxisari (anatolia), 

Susteri (dasavleT irani). 

Cv.w.aR.-is IV saukunemde iranSi aSenda 9 irigaciuli wyal-

sacavi md. jaraxze, md. korze (kamJerdi), bende-miJani da gergeri 

md. karunze, romlebic dResac arsebobs. 

wyalsacavebis Seqmnis intensifikacia SeiniSneboda Cv.w.aR.-is 

V saukunidan. wyalsacavebis mniSvnelovani nawili jer kidev 

Sea aRmosavleTSi daingra omebis periodSi da Cvenamde ver 

moaRwia. Cv.w.aR.-is I aTaswleulSi Seiqmna wyalsacavebi: bende-

emiris, ispahansa da Sirazs Soris, romelic dRemde eqspluata-

ciaSia, savexis, md. favrenaxze, simaRliT 40 m da sigrZiT 120 m, 

eqspluataciaSi iyo 100 wlis ganmavlobaSi, karamis wyalsacavi 

(centraluri irani) – dRemde eqspluataciaSia. 

droTa ganmavlobaSi izrdeboda hidrokvanZebis mSeneblobis 

intensiuroba. iaponiaSi Cv.w.aR.-is 522-1600 wlebSi Seiqmna 30 

wyalsacavi 15 m-ze meti simaRlis kaSxlebiT, xolo Semdgomi 

200 wlis manZilze – 540 hidrokvanZi wyalsacavebiT, romlebic 

dResac gamoiyeneba. 

CineTSi pirvel aswleulebSi mimdinareobda mSenebloba 

mdinareebis xuanxesa da ianZis SuamdinareTis raionSi. md. xuan-

xeze 100 km sigrZis dambiT Seiqmna xunizexus wyalsacavi da 

rigi mcire wyalsacavebi. 

evropaSi wyalsacavebis mSeneblobis ganviTareba mogvianebiT, 

XIV–XVI saukuneebSi daiwyo. magaliTad, wyalsacavebi espaneTSi 

– almanasi da relsi; CexeTSi da slovakiaSi – dvorJiSte, 

iordani, xaruzicki, stankovski, roJiberki da sxv. (romelTa 

sarkis saerTo farTobia 1800 kv. km), eqspluataciaSia dRemde. 

poloneTSi dRemde eqspluataciaSia 10 wyalsacavi, romlebic 

XIV-XVI saukuneebSi aSenda. 
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germaniaSi pirveli wyalsacavebis mSenebloba XV saukunes 

miekuTvneba, 

wyalsacavebis didi raodenoba iqna aSenebuli meqsikaSi 

actekebis, inkebis da maias tomebis mier. magaliTad, necaual-

koiotlis dambam, sigrZiT 16 km, Suaze gayo teskokos tba da 

warmoqmna mexikos wyalsacavi. es nagebobebi ar SemorCa, radgan 

bevri maTgani ganadgurda espaneli konkistadorebis mier XV 

saukuneSi. 

wyalsacavebis mSeneblobis intensifikaciis axali piki gane-

kuTvneba VII saukunes. laTinur amerikaSi aSenda wyalsacavebi 

Jururia (moculoba – 220 mln.m3, wylis sarkis farTobi – 

96 km2), romelic dRemde eqspluataciaSia, da Calviri, 3 mln.m3 

moculobiT. 

XX saukunis meore naxevari xasiaTdeba wyalsacavebis Seqm-

nis dinamiuri tempebiT mTel msoflioSi. maTi ricxvi 1950 wli-

dan gaormagda, xolo maTi jamuri moculoba 8-jer gaizarda. 

amave periodSi Seiqmna wyalsacavi 50 000 mln. m3-ze meti mocu-

lobiT (cxr. 1.1.2). 

Tanamedrove etapze wyalsameurneo obieqtebis mSenebloba 

msoflios yvela qveyanaSi swrafi tempebiT mimdinareobs (cxr. 

1.1.2, nax. 1.1.1). 

daregulirebuli Camonadenis moculobis zrda SeiniSneba 

msoflios yvela qveyanaSi. 

2000 wlisaTvis dedamiwaze iyo 32 aTasamde wyalsacavi, rom-

lebic arsebiTad gansxvavdeba parametrebiT, reJimuli maxasia-

TeblebiT, sameurneo gamoyenebis mimarTulebiT da garemoze 

zemoqmedebiT. 

10 km3-ze meti sruli moculobis msoflios zogierTi 

wyalsacavis ganlageba, maTi konfiguracia da sxva maCveneblebi 

moyvanilia naxazebze 1.1.2, 1.1.3 da cxrilSi 1.1.3. 

ruseTis mecnierebaTa akademiis wylis problemebis institu-

tis kvlevebis safuZvelze, kaSxlebis msoflio registris (World 
Register of Dams) ukanaskneli gamocemebis, sxvadasxva literaturu-

li wyaroebisa da winamdebare monografiis avtorTa kvlevebis 

monacemebiT, amJamad dedamiwaze arsebobs da Sendeba 30 aTasze 

meti wyalsacavi, 1 mln. m3-ze meti tevadobiT. 100 mln. m3-ze meti 

moculobis wyalsacavebze modis yvela wyalsacavis jamuri 

moculobis 95%, Tumca maTi ricxvi saerTo raodenobis mxo-

lod 14%-ia (cxr. 1.1.4). msoflios wyalsacavebi xasiaTdeba Ziri-

Tadi maCveneblis – sruli moculobis da sxva parametrebis 

(farTobi, sigrZe, sigane da a.S.) didi diapazoniT. 
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nax. 1.1.1. 100 mln.m3-ze meti tevadobis msoflios wyalsacavebis 

raodenobisa da sruli moculobis zrdis dinamika 

I – wyalsacavebis raodenoba; II – wyalsacavebis jamuri sruli 

moculoba, km3; 1 – evropa; 2 – azia; 3 – afrika; 4 – CrdiloeT 

amerika; 5 – samxreT amerika; 6 – avstralia; 7 – ruseTi 
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cxrili 1.1.1 

msoflios uZvelesi wyalsacavebis damaxasiaTebeli maCveneblebi 

# 

wyalsaca-

vis dasa-

xeleba 

mdinare adgilmdebareoba qveyana 

Seqmnis 

dro 

(saorien-

tacio) 

parametrebi 
eqspluata-

ciis dro 

mwyobridan 

gamosvlis 

mizezebi 

1 2 3 4 5 6 7 8 9 

1 ksosxaiSi 

(koSiSi) 

nilosi memfisis zemoT 20 

km-ze 

egvipte Cv.w.aR.-mde 

3000 w. 

miwis kaSxali 

L = 415 m; 

H = 17,5 m. 

3000 w. monacemebi 

ar aris 

2 sad-el-

kafari 

nilosi qairos samxreTiT 

29 km-ze 

egvipte Cv.w.aR.-mde 

2900 w. 

yore wyobis kaSxa-
li xsnaris gareSe 
L = 121 m; 

H = 13 m; 

Vsr = 568 aTasi m3 

erTi 

sezoni 

kaSxlis 

garRveva 

wyalmo-

vardnisgan 

3 nimrudi tigrosi q. samarasTan axlo 

aRmosav-

leTi 

Cv.w.aR.-mde 

2500 w. 

qvayrilis kaSxali 

H = 13 m. 

Cv.w.aR.-is 

VII s-mde 

monacemebi 

ar aris 

4 merisi nilosis 

auzi 

qairos samxreT-da-

savleTiT 8 km-ze 

egvipte Cv.w.aR.-mde 

1800 w. 

Vsr = 1 km3 

Lnapiris = 177 km 

Cv.w.aR.-is 

102 wlamde 

monacemebi 

ar aris 

5 xomsi 

(katinaxi) 

nar-el-asi 

(oronti) 

s. xomsi siria Cv.w.aR.-mde 

1315 w. 

qvayrilis kaSxali 

L = 2,29 km; 

H = 7 m. 

dRemde – 

6 kasiri xosri q. ninevias zemoT asureTi Cv.w.aR.-mde 
703 w. 

monacemebi ar aris – – 
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cxrili 1.1.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 

7 maribi 

(sud-el-

arimi 

vadi-jana q. maribidan 64 km-

ze 

iemeni 

(saba) 

Cv.w.aR.-mde 

800 w. 

miwis kaSxali 

L = 670 m; 

H = 11,5 m. 

Cv.w.aR.-is 

575 wlamde 

rRveuli 
kaSxlis 
tanSi. 
sabolood 
daingra 
Cv.w.aR.-is 
670 wels 

8 jebel-

baSikaxi 

xosri q. nineviasTan asureTi Cv.w.aR.-mde 

699 w. 

ori kaSxali qvis 

kvadratuli 

filebisagan 

monacemebi 

ar aris 

– 

9 artuS-

gomeli 

artuS-

gomeli 

bavianis xeoba asureTi Cv.w.aR.-mde 

690 w. 

gamyvani arxi 56 km. 
mopirkeTebuli 
kirqvis filebiT. 

monacemebi 

ar aris 

– 

10 murRabi murRabi – sparseTi Cv.w.aR.-mde 

600 w. 

sami kaSxali Cv.w.aR.-is 

1258 wlamde

dangreulia

11 karnalbo albare-

gasi 

– iberia 

(espaneTi)

Cv.w.aR.-mde 

II s. 

wyalsacavi 

Vsr = 10 mln.m3 

dRemde – 

12 savexi favrexani – irani Cv.w.aR.-is 

880 w. 

qvayrilis kaSxali 
L = 120 m; 
H = 40 m. 

100 weli dangreulia 
wyalmovard
nisgan 

13 bande-

emiri 

– q. Sirazis raionSi irani Cv.w.aR.-is 

II s. 

– dRemde – 

14 Jururia – – laTinuri 

amerika 

Cv.w.aR.-is 

VII-VIII s. 

wyalsacavi 

Vsr = 220 mln.m3   

F = 96 km2. 

dRemde – 
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cxrili 1.1.2 

msoflios zogierTi udidesi wyalsacavis ZiriTadi maCveneblebi 

(sruli moculobiT 50 km3-ze meti, sarkis farTobiT 5000 km2 da meti) 

(А.Б. Авакян, В.П. Салтанкин, М.А. Фортунатов) 

wyalsacavis 

moculoba, km3 

wylis sarkis 

farTobi, km2 
# wyalsacavebi 

* qveyana 
mdinare, 

tba 

kaSxlis 

simaRle
sruli 

sasar-

geblo 

saerTo mkvdar 

doneze 

wyalsacavis

sigrZe, km 
gamoyeneba

1 2 3 4 5 6 7 8 9 10 11 

1 bratskis ruseTis 

federacia 

angara 106 169,3 48,2 5470 
– 

565 e n x T m 

2 vadi-tartari erayi  monacemebi 

ar aris 
72,8 43,5 2000 

– 
100 w i 

3 viqtoria 

(oJen-folsi) 

uganda, 

kenia, 

tanzania 

viqtoria, 

nilosi, 

tba 

viqtoria 

31 monacemebi 

ar aris 
204,8 76000 68000 320 e T i 

4 volta 

(akosombo) 

gana volta 70 198,0 90,0 8480 
– 

400 e n i T w 

5 gordoni (m. 

xrumi) 

kanada pisi 165 70,1 37,0 1683 
– 

360 e w n 

6 guri (el-

manteko) 

venesuela karoni 136 111,2 55,0 1500 
– 

70 e m 

7 zeiskis ruseTis 

federacia 

zea 98 68,4 32,1 2419 
– 

225 w e n x T 
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cxrili 1.1.2 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 

8 kabora-basa mozambiki zambezi 65 63,0 monacemebi 

ar aris 
2700 – 137 e w n x T 

9 krasnoiarskis ruseTis 

federacia 

enisei 100 73,3 70,4 2000 – 388 e n x m w T 

10 kuibiSevis ruseTis 

federacia 

volga 29 58,0 34,6 6450 – 650 e n i m T 

11 la-grandi-2 kanada la-grandi 150 60,8 28,8 4085 – 120 e 

12 naseri (asuani) egvipte, 

sudani 

nilosi 95 157,0 74,0 5120 – 500 i e w n T 

13 irkutskis ruseTis 

federacia 

angara, 

baikalis 

tba 

30 – 47,6 32966 31500 700 e n x T m 

14 venerni SvedeTi venernis 

tba 

monacemebi 

ar aris 
– 7,2 5550 5500 140 e n m 

15 onegis (zemo 

sviris) 

ruseTis 

federacia 

sviri, 

onegis tba

17 – 13,1 9930 9700 100 e n x T m 

16 ontario 

(irokuei) 

kanada, 

aSS 

md. wm. 

lavrenti, 

ontarios 

tba 

23 – 30,0 19544 19500 310 e n w m k 

17 CerCili kanada CerCili 14 32,3 28,0 5698 2849 140 e 

* frCxilebSi miTiTebulia wyalsacavis an hidrokvanZis sxva dasaxeleba 

pirobiTi aRniSvnebi: e – energetika; i – irigacia; w – wyalmovardnebTan brZola; n – naosnoba; x – xe-tyis 

dacureba; m – wyalmomarageba; T – Tevzis meurneoba; k – wylis konservacia sxvadasxva miznebisaTvis 
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cxrili 1.1.3 

msoflios 10 km3-ze meti moculobis wyalsacavebi* 

# wyalsacavi 
Sevsebis 

weli 

sruli 

moculo-

ba, km3 

# wyalsacavi 
Sevsebis 

weli 

sruli 

moculo-

ba, km3 

1 2 3 4 5 6 7 8 

evropa  

1 verxne 
tulomskis 

1963 11,5 29 ust-ilimskis 1974 59,4 

2 imandris 1936 11,2 30 bratskis 1961 169,3 

3 kumis 1962 13,4 31 baikalis 
(irkutskis) 

1956 47,6 

4 onegis (zemo 
sviris) 

1951 13,8 32 zeiskis 1974 68,4 

5 ilmenis 
(volxovis) 

1926 10,2 33 kolimis 1985 14,6 

6 ribinskis 1940 25,4 34 bureis  22,5 

7 Ceboqsaris  13,8 azia 

8 kamskis 1954 12,2 35 qebanis 1976 31,0 

9 niJnekamskis 1981 12,9 36 aTaTurqis  48,7 

10 kuibiSevis 
(samaris) 

1955 56,0 37 asadis (tabka) 1976 14,0 

11 saratovis 1967 12,4 38 mosulis  11,1 

12 volgogradis 1958 31,4 39 vadi tartaris 1956 72,8 

13 cimlianskis 1952 23,9 40 abu-dibisis 
(razaza) 

1970 26,0 

14 kremenCugis 1959 13,5 41 tarbelis 1976 13,7 

15 kaxovis 1955 18,2 42 rixandis 1962 10,6 

16 mingeCauris 1953 16,1 43 nagarjuna 
sagaris 

1969 11,6 

17 nurekis 1972 10,5 44 luncianskis  26,5 

18 rogunskis 1972 11,8 45 sanminsias 1960 35,4 

19 toqtogulis 1973 19,5 46 finmanis 1955 10,8 

20 kapCagais 1970 28,1 47 supxunxos 1940 12,0 

21 buxtarminskis 1960 49,6 48 danciankous 1974 20,9 

22 krapivinskis  11,6 49 sinanianis 1961 21,6 

23 xantais 1970 23,5 50 sinfinianis 1961 13,9 

24 kureiskis  13,4 51 bxumifolis 1964 13,4 

25 boguCanskis  58,2 52 sarikitis 1972 10,5 

26 krasnoiarskis 1967 73,3 53 ban-Cao-nenis 1977 17,8 

27 saianis 1981 29,1 avstralia da okeaneTi 

28 vilitisis 1965 35,9 54 gordonis 1974 11,8 
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cxrili 1.1.3 (gagrZeleba) 

afrika 81 daniel-
jonsonis 

1968 141,8 

55 naseris 1970 157,0 82 manikaguani-3 1974 10,4 

56 viqtorias 1954 204,8 83 bersimisis 
(lak-kase) 

1955 12,3 

57 manantalis 1980 13,1 84 ontarios 1958 30,0 

58 suapitis 1961 17,2 85 midis 
(guvuri) 

1935 36,8 

59 kosus 1972 29,5 86 pouelis 1963 33,3 

60 voltas 1964 148,0 87 tuin-keinis 1965 18,0 

61 kainjis 1967 15,1 88 infernilos 1964 18,5 

62 karibas 1958 160,4 89 necaula-
skoiotlis 

1966 13,0 

63 kabora basas 1977 63,0 90 angosturas 1974 18,5 

CrdiloeT amerika samxreT amerika 

64 gordon 
m. xrumis 

1968 70,1 91 guris 1968 13,5 

65 neCakos 1952 22,2 92 brokopondos 1964 12,4 

66 mikas 1973 24,7 93 tukuruis 1983 43,0 

67 f.ruzveltis 
(grand kuli)

1941 11,8 94 sobradinos 1978 34,2 

68 fort-pekis 1939 23,9 95 itaparikas  10,7 

69 reindiris 1937 17,9 96 itumbiaras 1980 17,0 

70 misis 1975 10,0 97 embarkakaus 1982 17,6 

71 grand 
rapidsis 

1965 11,1 98 tres-mariasis 1960 19,2 

72 vinipegis  29,8 99 furnasis 1962 20,9 

73 nipigonis 1950 12,4 100 san simanis 1978 12,5 

74 harisonis 
(sakakavea) 

1954 30,6 101 agua 

vermelias 

1975 11,0 

75 oaxes 1963 29,1 102 ilia 
solteiras 

1973 21,2 

76 la-grand 2 1984 60,8 103 kapivaras 1970 10,5 

77 la-grand-3 1982 56,0 104 itaipus 1983 29,0 

78 kaniapiskos  21,2 105 iakureta 
apipes 

 16,9 

79 CerCilis 1971 32,3 106 seros-kolo-
radosis 

1969 48,0 

80 la-grand-4 1983 20,9 107 el-Cokonis 1973 20,2 

* wyalsacavebis numeracia Seesabameba maTi ganlagebis sqemas (nax. 1.1.2) 
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nax. 1.1.3. msoflios rigi msxvili wyalsacavebis wylis sarkis 

konfiguracia [Grengg, 1975]. cifrebiT aRniSnulia geografiuli 

ganedi da grZedi. 
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cxr. 1.1.4-Si moyvanili 100 mln m3-ze meti moculobis wyalsa-

cavebis jamuri monacemebis gaTvaliswinebiT SeiZleba vivarau-

doT, rom maTi jamuri sruli moculoba mTlianad dedamiwaze 

aWarbebs 6 000 km3-s. 

cxrili 1.1.4 

msoflios 100 mln m3-ze meti sruli moculobis 

wyalsacavebis Seqmnis dinamika 

w
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1900 wlamde
*

3
9

 2
5
 


1
 

9
25

 

1
 – 

14
41

 

1901-1950 ww.
122
104

 
18
46

 
15
15

 
344
342

 
18
22

 
11
10

 
528
539

 

1951-1985 ww. 
491
404

 
1068
526

 
870
89

 
1325
516

 
623
179

 
66
63

 
4982
1777

 

sul 
616
517

 
1628
577

 
885
105

 
1678
883

 
641
202

 
77
73

 
5552
2357

 

* mricxvelSi – raodenobaa, mniSvnelSi – wyalsacavis sruli moculobaa, km3 

 

 
mTis wyalsacavebis Seqmna ganpirobebulia tafobis ferde-

bis mniSvnelovani damrecobiT da siRrmiT, wyalsacavis tafo-

bis qanebis maRali simtkiciT da wyalgaumtarobiT. ase, maga-

liTad: 

– amierkavkasiis regionis wyalsacavebi gamoirCeva mniSvne-

lovani siRrmiT: enguris – 225 m, Cerkeisis – 215 m, Jinvalisa da 

sarxanis – 110-115 m, irganais – 95 m, mingeCauris, sionis, Samqo-

ris, axerianisa da kidev 15 wyalsacavi – 75-50 m. [n.g. varazaSvi-

li da sxv. 1976, 1991, 1996, 2002; i.k. iordaniSvili 2004, 2006, 2008]; 

– Sua aziis wyalsacavebi: nurekis (moculoba – 105 km3, 

H = 300 m), toqtogulis (moculoba – 19,5 km3, H = 180 m), Carvakis 

(moculoba – 2 km3, H = 170 m), gamoirCeva ferdebis didi damre-

cobiT da maTi Semadgeneli qanebis maRali simtkiciT da wyal-

gaumtarobiT; 
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– mTian uralSi eqspluataciaSia 200-mde wyalsacavi, jamuri 

moculobiT 12 km3 da sarkis farTobiT 1,5 aTas km2-mde; 

– cimbirisa da Soreuli aRmosavleTis wyalsacavebi upira-

tesad velis tipisaa, wylis simaRliT saianis wyalsacavze – 

220 m da ust-ilimskis, zeiskisa da xanaiskis wyalsacavebze – 

50-40 m. Rrma regulirebiT gamoirCeva: bratskis, krasnoiarskis, 

baikalisa da sxva wyalsacavebi; 

– CrdiloeT inglisis, uelsisa da Sotlandiis mTiani raio-

nebis wyalsacavebi, saerTo moculobiT 61 km3, praqtikulad, ar 

axdens gavlenas bunebaze. 

Sveicariasa da avstriaSi (alpebi, iura, Svab-bavariis pla-

to) wyalsacavebis masobrivi Seqmna dafiqsirda XX saukunis 

dasawyisidan. 1980 wlisaTvis am regionebSi wyalsacavebis saer-

To raodenobam 200-s gadaaWarba. SveicariaSi wyalsacavebi, Ziri-

Tadad, ganlagebulia 500 m-ze zeda niSnulze. 

msxvili maRalmTiani wyalsacavebis sarkis farTobi (grand-

diqsansi, emosoni, gepaCi, zamer-bodeni da sxv.) 34,5 km2-s aRwevs, 
wyalsacavis 20-25 km-mde sigrZisas. mTis wyalsacavebis siRrme 

aRwevs 200-300 m-s (movuazeni, grand-diqsani, vogorno). 

italiaSi yvelaze Rrma alpuri wyalsacavebia: maina-di-

saurisi, santa-justina, forte-buzo, kankano, boregardi, frera, 

val-ioani, alpe-gura, piastra, kaprile da sxv. 

somxeTSi, mTiani regionebis pirobebSi Seqmnili wyalsacave-

bis kaskadis damaxasiaTebeli magaliTia sevan-razdanis hes-ebis 

kaskadi md. razdanze, romelic saTaves iRebs maRalmTiani seva-

nis tbidan. mdinaris zemo weli miedineba Rrma xeobaSi, qvemo 

weli ki eSveba platoTi araratis velze. kaskadis Semadgenlo-

baSi Sedis 9 hesi, saerTo simZlavriT 900 mgvt-mde. 

qveynis energiiT momaragebis garda, kompleqsi Seicavs 17 sai-

rigacio arxs, romlebic gankuTvnilia 100 aTasi ha miwis mosarwyavad. 

bevrma wyalsacavma gardaqmna mdinareTa xeobebis landSafti 

farTobis, moculobis, ganfenilobis da siRrmis mxriv. ase, 

magaliTad, Tu planetis wyalsacavebis moculoba wina saukune-

ebSi 15 km3-mde iyo, amJamad man 7 aTas km3-s gadaaWarba. perspeq-

tivaSi navaraudevia dedamiwis mdinareTa 2/3-is daregulireba. 

aucileblad gasaTvaliswinebelia, rom wyalsacaviani wyal-

sameurneo sistemebis Seqmnisas, mdinareTa Camonadenis daregu-

lirebasTan erTad, saWiroa mxedvelobaSi iqnes miRebuli maTi 

biologiuri, energetikuli, miwebis da rekreaciuli resursebi, 

aseve bunebaze maTi negatiuri gavlenis aspeqtebi. 
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1.2. saqarTvelos geografiuli 

pirobebis daxasiaTeba 

1.2.1. Savi da kaspiis zRvebis auzebis 

ganviTarebis dinamika 

 

Savi da kaspiis zRvebis auzebi, rigi mkvlevarebis Tanaxmad, 

warmoadgens nakeci masivebis CaZirvis Sedegs. maTi CaZirva kom-

pensirdeboda yirimis, kavkasionis, pontos, stari-planinis mTe-

bis amaRlebiT. zRvis qvabulebis formireba, rigi mkvlevarebis 

azriT, moxda oligocenis, sxvaTa azriT – neogenis an meoT-

xeul xanaSi. rigi mkvlevarebis azriT Savi zRvis auzi pontos 

filis nawilia, romelic Semofarglulia axalgazrda nakeci 

mTebiT. misi aRmosavleTi nawili iZireboda, xolo dasavleTis 

(miziumis fila) – maRldeboda. axalma monacemebma gvaiZula 

xelaxla gadagvexeda Sexedulebebi Savi zRvis auzis warmoSo-

bis Sesaxeb.  

Savi zRvis auzi paleozois xanis dedamiwis qerqis narCenia. 

aq dedamiwis qerqi ori Srisganaa Sedgenili. qveda – bazaltis, 

da zeda – danaleqebis Sreebi. auzis aRmosavleT nawilSi 

bazaltis Sris sisqe 10-14 km-ia.  

danaleqi Sre warmoiSva paleozois da mezozois xanaSi 

tetisis okeanis geosinklinuri Sris formirebisas. maSasadame, 

Savi zRvis auzi unda ganixilebodes, rogorc reliqturi sub-

tropikuli zona da igi Seicavs hercinakul, alpur da ufro 

Zveli warmoSobis struqturul elementebs.  

Savi zRvis auzis qvabulis asaki diskusiebis mudmivi obieq-

tia. mkvlevarTa erTi jgufi Tvlis, rom aTeuli milioni wlebis 

win Savi da azovis zRvebi SeerTebuli iyo tetisiis zRviT, 

romelic Semdeg daiSala calkeul daxurul auzebad, romelTa 

Soris amaRlda kavkasiis, yirimis, staro-planinis, karpatisa da 

mcire aziis mTebi.  

sarmatis xanaSi am auzebidan erT-erTi Seicavda Savi zRvis 

da kaspiis Rrmulebs. warmoiqmna didi sarmatis tba, romelic am 

ori zRvis garda, Seicavda kavkasiis wina nawils, aralis 

zRvisa da Sua dunais Rrmuls (nax. 1.2.1). Semdgom teqtonikuri 

moZraobis Sedegad gaCnda pontos tba – zRva. es iyo bolo 

auzi, romelic aerTebda Sav da kaspiis zRvebs – aqtiurma 

teqtonikurma moZraobam levantis dasawyisSi gamoiwvia pontos 

auzis daSla. 
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nax. 1.2.1. sarmatis zRva (andrusovisa da xogus mixedviT) 

 

Tu CavTvliT, rom Savi zRvis Rrmulis gaCena moxda plio-

cenis dasawyisSi, maSin misi asaki 7^mln welia, Tu CavTvliT, 

rom igi gaCnda Sua pliocenSi, misi asaki 5 mln welia. am 

drois manZilze tafobis Rrmuli CaiZira 4 aT. m-iT. CaZirvis 

saSualo siCqare pliocenidan Cvens dromde 0,60,8 mm/wel-ia. 

transgresiam, romelic vrceldeboda kontinentaluri ferdobis 

gareTac, gamoiwvia Tanamedrove Selfuri zonis warmoqmna. 

meoTxeul xanaSi Savi da kaspiis zRvebis auzebi ganviTarda 

Semdegi etapebis mixedviT: Caudinis, uZvelesi evqsinis, uzunla-

ris, karangaTis, axali evqsinis da uZvelesi Savi zRvis warmo-

SobiT (nax. 1.2.2). 

 

nax. 1.2.2. Savi da kaspiis zRvebis auzebis ganviTareba 

1 – saSualo miocenis auzi; 2 – meotisis auzi;  

3 – kimeriis xana; 4 – pontos tba – zRva 
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Caudinis qanebi sanapiroze mciredaa SenarCunebuli. am 

periodis tipuri qanebi SeimCneva Caudis koncxTan (qerCis 

samxreTi nawili). kavkasiis sanapiroze Caudinis terasa zRvis 

donidan 100-10 m simaRleze SeimCneva gelenjikis raionSi, 

tuafseSi, afxazeTSi da a.S. 

rodesac Sav zRvasa da xmelTaSua zRvas Soris ar arsebob-

da kavSiri, Savi da kaspiis zRva SeerTebuli iyo yumo-maniCaris 

srutiT. es etapi viTardeboda siciliuri terasebis warmoSo-

basTan erTad. kavkasiis sanapiroze, kerZod, md. rionis Sesar-

TavTan uZvelesi evqsinis terasa SeimCneva 190 m siRrmeze. Savi 

da kaspiis zRvebis kavSirze metyvelebs orive auzis faunis 

identuroba. uzunlaris auzi iyo ufro mariliani (16%) vidre 

uZvelesi evqsinis. kavkasiis sanapiroze uzunlaris terasa gan-

lagebulia zRvis donidan 40-45 m-ze maRla, xolo strandJanis 

da staroplaninis napirebze – 30-40 m simaRleze. karangaTis 

etapze Savi zRvis wyali mariliandeba (22%-mde) da gamoirCeva 

xmelTaSua zRvis faunis analogiurobiT. kavkasiis sanapiroze 

SeimCneva ori karangaTis terasa, romelTa sisqe 24-26 m da 

12-14 m-ia. md. rionis SesarTavTan karangaTis terasa SeimCneva 

Savi zRvis donidan 150 m siRrmeze.  

Savi zRvis auzis ganviTarebis bolo etapebze gamoirCeva 

holoceniuri regresiebi, rodesac Savi zRvis done daweuli 

iyo 90 m-iT. maSin Savi da xmelTaSua zRvebis kavSiri bosforis 

srutis meSveobiT – Sewyda. Savi zRvis wylebi gamtknarda 7%-

mde. es regresia (25-30 aTasi wlis win) dasturdeba axali evqsi-

nis danaleqebiT Selfis ZirSi. kavkasiis mdinareebis kalapoti 

gaRrmavda 40-50 m-iT.  

Savi zRvis axali transgresiis periodSi (10^aTasi wlis 

win) kavSiri Sav da xmelTaSua zRvebs Soris aRsdga bosforis 

meSveobiT. Savi zRva mariliandeba. Savi zRvis axali xanis 

ganviTarebisas gaCnda terasa, romlis sisqe 3,5-4 m-ia. Semdgomi 

transgresiis dros warmoiqmna nimfeuri terasa^1,5-2 m simaR-

leze.  

uZveles dros mravaljer xdeboda Savi zRvis donis cvale-

badoba, ris gamoc zRvam gaanadgura uZvelesi saberZneTis taZ-

rebi, magaliTad qalaqi olvia, romelic mdebareobda samxreT 

ukrainis sanapiroze. wylis qveS moxvda q. xersonesi, pantikopea 

(yirimSi), finogoria (tamanis naxevarkunZulze), dioskuria 

(kavkasiis  sanapiroze). arqeologebi Tvlian, rom IV-III s.Cv.w-aR.-

mde Savi zRvis done 3-4 m-iT dabali iyo Tanamedroveze. am 
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regresias finagoriis regresia ewodeba. 

meoTxeul xanaSi Savi zRvis donis cvlileba ganpirobebu-

lia bosforisa da dardanelis teqtonikuri moZraobebiT. 

mkvlevarTa sxva jgufis azria, rom Savi zRvis donis awev-

daweva pleistocenSi da holocenSi msoflio okeanis evstatiu-

ri rxevebiTaa ganpirobebuli, rac gamowveulia klimatis cvli-

lebebiT. 

Savi zRvis donis cvlilebebi mWidrodaa dakavSirebuli 

klimatur cvlilebebTan, romelic xdeboda dedamiwaze [i. ior-

daniSvili da sxv. 2008].^^^^^^^ ^ .^^^^ 

anTropogenuri datvirTvis Sedegad, rac gamowveulia Tana-

medrove teqnologiebis ganviTarebiT, dedamiwaze ukanaskneli 

60^wlis manZilze SeiniSneba ekologiuri daTbobis movlena. 

XIX saukunis meore naxevridan dedamiwaze saSualo temperatu-

ram ukve moimata 0,6-iT. XXI saukunis Sua  periodSi temperatu-

ra dedamiwaze moimatebs 4-mde. 
2007 wels gaerTianebuli erebis organizaciis egidiT Catar-

da pirveli TaTbiri 80-ze meti qveynis monawileobiT, sadac 

gaaanalizes daTbobis mizezebi da Sedegebi. ruseTma daikisra 

movaleoba, ar gazardos anTropogenuri airebis raodenoba da 

SeinarCunos maTi raodenoba 1990^wlis doneze. dReisaTvis ar 

arsebobs organizacia, rom gaakontrolos garemos dabinZurebis 

masStabebi. 

gamoCenili qarTveli mecnieri, akademikosi cotne mircxula-

va ukve didi xania akonstatirebs anTropogenuri moqmedebisgan 

dedamiwaze globaluri daTbobiT gamowveul uaryofiT Sede-

gebs, esenia – wyaldidobebi, wyalmovardnebi, erozia, gaudabnoeba 

da sxv. cnobilia, rom arsebuli airebis gareSe dedamiwis tem-

peratura 33-iT naklebi iqneboda. dedamiwaze `Tburi efeqtis~ 

SenarCunebis balansi Semdegia: CO2-sgan^– 65%, CH4-sgan – 20%, 

halogenebis airebisagan – 10%, N2O-sgan – 4,5%. atmosferoSi XXI 

saukunis bolos CO2-is raodenoba gaizrdeba 2-jer,  rac 

gamoiwvevs dedamiwaze daTbobas 4-iT.^ bolo drois monacemebis 

safuZvelze msoflio okeanis donem ukve aiwia 10-26 sm-iT. 

CrdiloeT yinulovan okeaneSi wylis donis aweva weliwadSi 

2,6 mm-ia, atlantikur okeaneSi – 1,9 mm/wel., wynar okeaneSi – 

0,9 mm/wel., indoeTis okeaneSi – 0,6 mm/wel. es imas niSnavs, rom 

yinulovani okeanis yinulebis dadnobis gamo donis daweva 

vrceldeba CrdiloeTidan samxreTisaken. 
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paleoklimatologebma daamtkices klimatis cvalebadobis 

riTmi. maT mier dadgenilia klimatis 3-11, 25-35 da 70-wliani 

cikluroba. mzis laqebis gaCenac 11-12, 33- da 70-wliani ciklu-

robiTaa cnobili. klimatis cvalebadobis aseTi cikluroba 

mtkicdeba rigi arqeologiuri kvlevebiT da mematianeebis mona-

cemebiT. magaliTad, 1550-1880 wlebSi CrdiloeTSi SeimCneoda e.w. 

`yinulovani mcire periodi~, rodesac haeris temperatura 2-iT 
dabali iyo dRevandelze. am dros atlantikis okeanis Crdilo-

eT nawilSi SeimCneoda Zlieri Stormebi. 

Sua saukuneebis mematianes xelnawerebSi aRniSnulia, rom 

ruseTSi bolo sam saukuneSi SeimCneoda 8-12^gvalva. 

aseTi egzogenuri gare faqtorebis garda, bolo xans rigi 

mkvlevarebi endogenur (Sida) faqtorebze miuTiTebs. wylis 

moculobis gazrdas ukavSireben dedamiwis wiaRidan amosul 

iuvenilur wyals. maSasadame, wylis moculobis gazrda deda-

miwaze SeiZleba xdebodes dedamiwis wiaRidan wylis amosvli-

Tac. aseTi wylebi hidroTermuli wylebis saxiTac amodis 

okeaneebisa da zRvebis fskeridan. hidroTermuli wylis minera-

lizacia SeiZleba 10-jer aRematebodes okeanis wylis minerali-

zacias. Cveni gaangariSebis safuZvelze SeiZleba iTqvas, rom im 

SemTxvevaSi, Tu okeaneebisa da zRvebis wyalSi arsebuli qimiu-

ri elementebi uecrad daileqeba, maSin maTi sisqe 30 m-s 

miaRwevs! 

ruseTis hidrometeocentris monacemebiT, 2007 w. klimati 

ruseTSi yvelaze Tbili iyo im monacemTa rigSi, romelic 

arsebobs hidrometeorologiur dakvirvebebSi da 2-iT maRali 

iyo normaze, xolo garemos dacvis saerTaSoriso fondis 

eqspertebis monacemebiT warsulSi klimatis cvla araerTxel 

xdeboda, magaliTad Sua saukuneebSi ise Tbiloda, rom yinulo-

vani grenlandia mwvane qveynad iyo cnobili. dinozavrebis 

epoqaSi klimati 7-iT Tbili iyo. magram jer icvleboda tempe-

ratura da Semdeg – siTburi airebis koncentracia. dRes 

piriqiT xdeba: aRiniSneba naxSirorJangis da meTanis arnaxuli 

zrda, rac iwvevs temperaturis awevas. es SeiZleba aixsnas 

tyeebis ganadgurebiT da wiaRiseuli sawvavis wviT.  

soflis meurneobisaTvis klimatis aseTi daTboba jerje-

robiT xelsayrelia. magram, Tu aseTi tendencia gagrZeldeba, 

2020 wlisTvis CrdiloeT kavkasiaSi marcvlovani kulturebis 

mosavlianoba Semcirdeba 20%-iT, CrdiloeTisaken ki – 15%-iT. 
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1998, 2005 da 2007 wlebi mTel planetaze Tbili iyo. bolo 

15^wlis manZilze Tbili wlebis raodenoba iyo 10, xolo 25 

wlis manZilze – 20. 2007 wels dafiqsirda arqtikis yinulis 

fenomenaluri dnoba, zafxulis bolos misi farTobi Seadgenda 

sul 4,4 mln m2-s, xolo 30 wlis win igi 8 mln m2 iyo (orjer 

meti). dedamiwaze temperaturis gazrda 2-iT gausaZlis piro-

bebs Seuqmnis 50 mln adamians, xolo 3-iT gazrda – 3 mlrd 

adamians. globalurma daTbobam 2005 wels ruseTSi gamoiwvia 

gaTbobis sezonis Semcireba 5 dRiT. meore mxriv, es gamoiwvevs 

kondicionerebis kidev ufro aqtiur gamoyenebas da energeti-

kuli simZlavreebis gazrdas. 

350 wlis win iakutiaSi zafxulSi miwa ar lRveboda da 

marcvlovani kulturebi ar iTeseboda. XX saukuneSi dedamiwaze 

temperatura ukve 0,7-iT gaizarda, xolo iakutiaSi – 5-iT. aq 

SeiniSneba Senobebis mniSvnelovani jdena (90%-mde). 

klimatis globaluri cvlileba, rac dRes SeiniSneba, gamo-

wveulia yinulis msoflio maragis (30 mln. km3) ufro swrafi 

dnobiT, vidre es mosalodneli iyo (918,4 km3/w). gaeros garemos 

dacvis programis (2007 w.) monacemebiT, romlebic warmodgenili 

iyo tromsSi (norvegia) dedamiwis mosaxleobis 40% aRmoCndeba 

yinulis msoflio maragis gaZlierebuli dnobis gavlenis qveS. 

yinulis dnoba gamoiwvevs msoflio okeanis donis awevas, rac, 

Tavis mxriv, gamoiwvevs sasoflo-sameurneo miwebis datborvas, 

kunZulebis CaZirvas da sxvadasxva daniSnulebis nagebobebis 

ngrevis riskis gazrdas. ase magaliTad, yinulis dnobis Sede-

gad CineTis teritoriaze myinvarebis moculoba uaxloes droSi 

Semcirdeba 50%-iT, cimbirSi da kolxeTSi gaizrdeba daWaobe-

buli teritoriebi, kavkasiaSi mTis myinvarebis dnobis Sedegad 

mcirdeba myinvaruli wylis maragi. antarqtikis da grenlandiis 

yinulis saxiT arsebuli mtknari wylis maragi (rac dedamiwis 

wylis maragis 98% Seadgens) mcirdeba, grenlandiis myinvaruli 

wylis maragi mcirdeba 150^km3/w-Si. mxolod grenlandiis sruli 

dadnoba gamoiwvevs msoflio okeanis donis awevas 7-8 metriT. 

safrTxeSi imyofeba yinulebi alpebis, pirineis, andebis da 

kavkasiis mTebSi, sadac temperaturis 1-iT momatebam ukve gamo-

iwvia myinvaruli enebis damokleba 100-150 m-iT. msoflio okeanis 

donis aweva mxolod 1 m-iT gamoiwvevs miwebis datborvas, sadac 

cxovrobs 150 mln adamiani. es ZiriTadad exeba mdinareebis 

gangis, kongos, nilosis, mekongis deltebs, iaponias da evropis 

nawils, aseve Savi zRvis aRmosavleT sanapiros teritorias – 
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kolxeTs. gasagebia, ra xarjebi iqneba saWiro mosaxleobis 

ufro maRal adgilebSi gadasasaxleblad. am mxriv cimbiri 

yvelaze xelsayreli pirobebiT gamoirCeva.  

Tanamedrove yinulebis dnobis ZiriTadi mizezia dedamiwaze 

temperaturis mateba, gamowveuli naxSirorJangiT da meTaniT. 

atmosferos dabinZurebis gazrdiT, aseve atmosferoSi siTburi 

energiis gamofrqveviT, rac gamowveulia rogorc anTropogenu-

ri moqmedebiT, ise bunebrivi procesebiT (vulkanebi, geizerebi – 

maT mier warmoSobili siTbo 9-jer metia anTropogenur siTbo-

ze) da mzis aqtiurobis gazrdiT. 

globaluri daTbobis mizezebia agreTve dedamiwis magnitu-

ri polusebis gadaadgileba, romelic SemCneulia aseuli wlis 

win. amis gamo dedamiwis magnituri da geografiuli polusebi 

ukve daSorebulia erTmaneTisgan 200 km-iT.  

klimatis globalurma cvlilebebma ukve gamoiwvia qariSx-

lebis, qarborbalebis, wyaldidobebis siZlierisa da sixSiris 

gazrda. 

dedamiwaze ukanaskneli 2 500 aTasi wlis manZilze aRiniSna 

gamyinvarebis da daTbobis ramdenime cikli [Будыко М.Н., 1980; 
Кобак К.М., 1992; Марков К.К., 1967; Мирцхулава Ц.Е., 2007; Флинт Р.Ф., 163; 
Хронология и климат, 1960]. gamyinvarebis da^ daTbobis xangrZlivo-
ba sxvadasxva monacemebiT gansxvavebulia. unificirebuli sqemis 

mixedviT evropis da cimbiris teritoriaze eopleistocenSi 

(2502500 aTasi wlis winaT) aRiniSneba 4-mde gamyinvareba da 3 

gamyinvarebaTSorisi xana, TiToeuli maTganis xangrZlivobiT – 

280 000 w. 

mezopleistocenSi (75250 aTasi wlis win) aRiniSna aseve 2 

gamyinvareba da, Sesabamisad, 2 gamyinvarebaTSorisi xana, TiTo-

euli xangrZlivobiT 45 000 wlamde.  

neopleistocenSi (1075 aTasi wlis win) aRiniSna 2 gamyin-

vareba da, Sesabamisad, 2 gamyinvarebaTSorisi xana, TiToeuli 

16 000 wlamde xangrZlivobiT (cxr. 1.2.1). 
gamyinvarebisas aRiniSneba mkveTri acivebis fazebi Crdilo-

eT naxevarsferoSi. ekvatorul sartyelSi klimati sustad 

icvleba, maqsimaluri aciveba SeiniSneboda Sua pleistocenSi, 

rodesac myinvarebis saerTo farTobi samjer izrdeboda.  

anTropogeniur*) periodSi moxda mniSvnelovani movlena –

                                                 
*) termini `anTropogeniuri~ ixmareba geologiuri periodis aRniSvnisaTvis, rome-

lic unda ganvasxvavoT msgavsi JReradobis terminisagan `anTropogenuri~, rac 
dakavSirebulia adamianis saqmianobasTan. 
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adamianis gaCena. gamyinvarebas Tan axlda florisa da faunis 

cvlilebebi, rac gamowveuli iyo temperaturis 6-8-iT Semcire-

biT (nax. 1.2.3). amasTan, qveda sartylebSi SeiniSneboda klimatis 

mniSvnelovani datenianeba (pluvialebi). gamyinvarebaTSoris 

periodebSi mimdinareobda zonalobis aRdgena, xolo klimati 

xdeboda Tanamedroveze^ Tbilic ki. ukanaskneli 10 000 wlis 

manZilze (holoceni), romelic miRebulia gamyinvarebis Semdgom 

epoqad, adgili hqonda ramdenime daTbobas. klimatis SedarebiT 

didi daTboba evropaSi SeiniSneboda 6 000 wlis win, ris Semdeg 

xdeba erTgvari aciveba.  

cxrili 1.2.1 

klimatis globaluri cvlilebebi dedamiwaze 
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amrigad, gamyinvarebis TiToeuli ciklis xangrZlivoba 

mcirdeba Tanamedrove epoqasTan moaxloebisas (280 000 w.; 

45 000^w.; 16 000 w.; 6 000 w.).  

gamyinvarebis da gamyinvarebaTSorisi epoqebis kvlevisa da 

dazustebisas gamoiyeneboda danaleqi qanebis absoluturi 

asakis monacemebi. safuZvlad aRebulia radionaxSirbaduli, 

xolo ufro Soreuli epoqisaTvis – kalium-argonuli radio-

metruli gamokvlevebi. miuxedavad amisa, rasakvirvelia, Znelia 

obieqturad iqnes Sefasebuli gamyinvarebebi. bevri mkvlevari 

asaxelebs gamyinvarebis gansxvavebul ricxvebs, xolo zogi 

maTgani Tvlis, rom iyo erTi anTropogeniuri gamyinvareba, 

magram gamyinvarebis da gamyinvarebaTSorisi epoqebis arsebobis 

faqti udavoa. 
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nax. 1.2.3. anTropogeniuri gamyinvarebis ruka 

//// – myinvarebis mdgomareoba maqsimaluri gamyinvarebis 

periodSi; - - - - – evraziasa da CrdiloeT amerikaSi gamyinvarebis 

gavrcelebis sazRvrebi Sua pleistocenSi;  – evraziasa da 

CrdiloeT amerikaSi gamyinvarebis gavrcelebis sazRvrebi zemo 

pleistocenSi;     – mcuravi yinulebis sazRvrebi Tanamedrove 

epoqaSi. 

 

amJamad arsebuli bunebrivi zonebi warmoadgens bunebrivi 

samyaros xangrZlivi evoluciis Sedegs, rac ganpirobebulia 

klimaturi da orogenezis faqtorebiT. klimaturi pirobebisgan 

bunebrivi zonebis ganlagebis damokidebulebis Seswavlis isto-

ria 100^welze mets iTvlis. am mecnierebis saTaveebTan unda 

gamovyoT v.v. dokuCaevis kvlevebi. Tbili epoqebis monacemebze 

dayrdnobiT, rodesac klimati Tanamedroveze gacilebiT Tbili 

iyo, SeiZleba iTqvas, rom momavali daTbobisas ekositemis 

cvlilebis SesaZlebloba mniSvnelovania. ase magaliTad, 2-iT 

daTbobisas kavkasiis mcenareuli zonebis mdebareobasa da 

farTobebSi moxdeba mniSvnelovani cvlilebebi (nax. 1.2.4). 
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nax. 1.2.4. bunebrivi mcenareuli zonebis ganlageba kavkasiis 

teritoriaze dRes (a) da 2C-iT daTbobisas (b) 

 – stepebi;  – farTofoTlovani tye;  – naxevrad-

udabno; XX – udabno; /// – wiwvovani tye; \\\ – Sereuli tye. 



 

kerZod, borjomis xeobaSi wiwvovani tyeebis farTobi Sem-

cirdeba 3-jer, amave dros farTofoTlovani tyeebis farTobi 

gaizrdeba 10-jer, maTi arealis gafarToebiT CrdiloeTisken. ra 

Tqma unda, es cvlilebebi moxdeba, Tu adamiani ar Caereva 

daTbobis an acivebis bunebriv procesebSi. 2008 wlis ruseTis 

agresiis gamo ganadgurda 900 ha wiwvovani tyiT dafaruli 

teritoria borjomis xeobaSi, rac iarad darCeba ramdenime 

aTeuli wlis ganmavlobaSi. 

mniSvnelovani bunebrivi cvlilebebi, romlebic Tan axlavs 

naxSirorJangisa da meTanis koncentraciis gazrdas, moxdeba 

CrdiloeT naxevarsferos maRal ganedebSi. kavkasiaSi, gansakuT-

rebiT ki kolxeTis zonaSi, xelsayreli klimaturi pirobebi 

iqneba tyeebis zrdisaTvis. amgvarad, klimatis mosalodneli 

cvlilebebi katastrofulad ar unda aisaxos kavkasiis mcena-

reulobaze.  

acivebis xanaSi wylis mniSvnelovani raodenoba ixarjeboda 

myinvarebis warmoqmnaze, romelTa dnobis Semdeg wyali brun-

deboda okeaneebSi da xdeboda zRvis donis evstatiuri aweva. 

gamyinvarebis xanaSi msoflio okeanis done iklebda (120 m-mde 

TanamedrovesTan SedarebiT). Savi zRvis bedi, albaT Serbile-

bulia, radgan igi daSorebulia xmelTaSua zRvas bosforis 

viwro srutiT, magram misi dablobebi datborili iqneba. 

Sav zRvaze amJamad SeimCneva rogorc regresiis (donis dawe-

va) da transgresiis (donis aweva) movlenebi, ise dedamiwis 
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qerqis teqtonikuri moZraoba. regresia xdeba varnis yureSi da 

burgasSi. Sesabamisad, kolxeTTan SeimCneva transgresiis movle-

na, romelic Savi zRvisaTvis SeiZleba aixsnas `Tasis~ efeqtiT. 

donis am rxevebis sidide ramdenime aTeul santimetrs aRwevs. 

dedamiwis qerqSi mimdinare procesebi iwvevda Savi zRvis 

sanapiros xmeleTis CaZirvas da awevas. ase magaliTad, qalaqi 

dioskuria, romelic Cv. welTaRricxvamde me-6 saukuneSi daars-

da da iarseba 12 saukune, Semdeg zRvis donidan 4 m-is siRrmeze 

aRmoCnda. aseTive bedi ewia q. faziss da axla foTic TandaTan 

iZireba. 

holocenis periodSi ukanaskneli daTboba aRiniSna 6 000 

wlis winaT, rasac unda mohyoloda aciveba, romelic dRemde 

unda gagrZelebuliyo. magram, dedamiwaze mimdinare globaluri 

daTbobis anTropogenuri gavlenis Sedegad msoflio okeanis 

done matulobs 1,8 mm/weliwadSi siCqariT. Tu es procesi ar 

SeCerda, maSin globaluri daTbobis Sedegad damdnari myinva-

ruli wylis moculoba miaRwevs 980 km3/weliwadSi. maSin dro, 

romlis ganmavlobaSic myinvaruli wyali (27 mln.km3) dafaravs 

msoflio okeanis zedapirs da xmeleTis Sesabamis nawils, iqneba 

29 400 weliwadi. amasTan, msoflio okeanis done aiwevs 50 m-iT!  
advili warmosadgenia, rom zRvis donis aweva gamoiwvevs 

kolxeTis mdinareebis deltis da Sua nawilis datborvas. 

bolo wlebSi saqarTveloSi SeimCneva globaluri daTbobiT 

gamowveuli wyaldidobebi da wyalmovardnebi, rac mdinareebis 

xarjebis zrdis tendenciis Sedegia: md. rionis deltaSi maqsi-

maluri xarjebi 19912008 ww. periodSi 3-jer gaizarda; md. yvi-

rilas deltaSi – 1,7-jer; md. kodoris – 2,2-jer (cxr. 1.2.2). 

cxrili 1.2.2 

saqarTvelos zogierTi mdinaris maqsimaluri xarjebis dinamika 

wylis maqsimaluri xarjebi (m3/wm) wlebis mixedviT 
mdinare 

1940-1950 1951-1960 1961-1970 1971-1980 1981-1990 1991-2000 2001-2008 

rioni 9601930 14903280 12903000 14403520 15904860 20005100 20005500 
yvirila 239644 332752 264720 294735 2471100 11001500 15002000 
kodori 416630 430893 4311080 4721550 7601400   

 

saqarTvelos mTian regionebSi zafxulobiT temperatura 

SedarebiT ufro maRali iqneba da SesaZloa, alpuri zonis 

qveda sazRvarma ramdenadme aiwios. 
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maRalmTian regionebSi temperaturis zrda SesaZloa mniSv-

nelovani aRmoCndes. mTian regionebSi ukanaskneli aTwleulebis 

ganmavlobaSi myinvarebis moculoba mniSvnelovnad Semcirda, 

rac kavkasiis myinvarebs aSkarad daetyo. 

maRalmTian regionebSi Tovlisa da yinulis raodenobas 

dedamiwis zedapiris temperatura gansazRvravs. cxadia, rac 

ufro maRalia temperatura, miT ufro intensiuria Tovlisa da 

yinulis dnoba. 

amrigad, ganxiluli sakiTxebi globaluri daTbobis Sedege-

bis Sesaxeb gansakuTrebiT saSiS problemas warmoadgens da 

droul gaanalizebasa da Sefasebas saWiroebs. 

 

 

1.2.2. saqarTvelos geografiuli da geomorfologiuri 

pirobebis daxasiaTeba 

 

saqarTvelos teritoriis 75% mTebs ukavia, 25% – dablo-

bebs, rac ganapirobebs mkveTr vertikalur zonalobas. saqarT-

velos teritoriaze ganlagebulia alpinotipuri, eroziuli 

mTis saSualo zonis, mTaTaSorisi anticiklinaruli qedebis, 

eroziul-akumulaciuri mTiswina, maniCis depresiis da vulka-

nuri formebis geomorfologiuri raionebi (nax. 1.2.5). 

hidrografiuli qseli mTian raionebSi ganawilebulia gans-

xvavebul klimatur da geomorfologiur zonebSi da araerT-

gvarovan geologiur formaciebSi. yovelive es gansazRvravs 

wylis resursebis formirebis Taviseburebebs da arTulebs 

maTi gamoyenebis pirobebs. 

wylis resursebis gamoyeneba garTulebulia wyalsameurneo 

sistemebis mravalmiznobrivi daniSnulebis gamo (irigacia, 

energetika, wyalmomarageba, rekreacia da a.S.) da asaTvisebeli 

teritoriebis ekologiuri mdgradobis uzrunvelyofis 

moTxovnebiT. mniSvnelovan garTulebebs aseve warmoSobs buneb-

rivi faqtorebi: mdinaris Camonadenis didi sezonuri da mraval-

wliuri uTanabroba, gansakuTrebiT samxreTis mTiani regionebis 

pirobebSi, sadac wylis adidebis periodSi xSirad Camoedineba 

wliuri Camonadenis 90%-mde, da mdinaris Camonadenis moculo-

bis cvlileba mniSvnelovania mravalwliur WrilSi [i. iordani-

Svili, k. iordaniSvili, 2008]. 

ganxilul pirobebSi, praqtikulad, ver moxerxdeba wylis 

resursebis gamoyeneba wyalTa meurneobis verc erT dargSi 
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(hidroenergetika, irigacia, wyalmomarageba da sxv.) wyalsaca-

vebis meSveobiT mdinaris Camonadenis daregulirebis gareSe. 

 

 

nax. 1.2.5. saqarTvelos geomorfologiuri daraionebis ruka 

I – mesameuli asakis alpinotipuri reliefis zona: 1 –  maRal-

mTiani-glacioluri formebis reliefi kembriul substraciamde;  

2 –  maRalmTiani reliefi iuris substraciamde Zlier ganvi-

Tarebuli eroziis procesebiT; II – meoTxeuli asakis saSualo-

mTiani eroziuli reliefis zona; 3 –  izoklinaluri qedebi;  

4 –  Savi zRvis sanapiro nakeci qedebi; 5 –  Zlier 

daserili eroziuli formebi; III – zeda mesameuli da qveda 

meoTxeuli asakis mTaTaSorisi anticiklinuri qedebis zona; 6 – 

 antiklinuri qedebi (mtkvris depresia); 7 –  mTiswineTis 

daxrili terasirebuli velebi; IV – meoTxeuli asakis mTiswineTis 

velebis eroziul-akumulaciuri zona; 8 –  mTiswineTis 

akumulaciuri velebi (proluvialuri); 9 –  deltebi; V – 

alpuri asakis vulkanuri formebis reliefebi; 10 –  efuziuri 

vulkanizmebi; 11 –  mesameuli asakis vulkanuri formebis 

kompleqsi; 12 –  meoTxeuli asakis lavuri plato. 
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saqarTvelos farTobi Seadgens 69,7 aTas km2-s, ganfeniloba 

Crdilo-dasavleTidan samxreT-aRmosavleTisaken – 600 km. qveya-

nas ukavia kavkasionis yelis samxreT-dasavleTi nawili, wyal-

gamyofi qediT gayofilia wyaluzrunvelyofis mxriv, or gans-

xvavebul mxared – dasavleTi da aRmosavleTi. kavkasionis 

mTebsa da samxreT saqarTvelos maRal mTianeTs Soris moqceu-

lia CaZirvis zona, warmodgenili kolxeTis dablobiTa da 

imereTis maRlobiT dasavleT saqarTveloSi da alaznis veliT 

– aRmosavleT saqarTveloSi (nax. 1.2.6). 

saqarTvelos teritoria gansxvavebulia Tavisi teqtonikuri 

labilurobiT da am principiT iyofa xuT msxvil geoteqto-

nikur erTeulad, xolo neoteqtonikuri procesebis xasiaTisa 

da xangrZlivobis mixedviT – or msxvil sferod – awevis da 

CaZirvis. 

ufro metad seismoaqtiur raionebs warmoadgens: javaxeTis 

mTianeTi, yazbegis mimdebare raioni da dasavleT saqarTvelos 

pleistoseismuri raioni.  

am raionebSi 50 m-ze meti siRrmis wyalsacavebis daproeqte-

bisas aucileblad unda iqnes ganxiluli wyalsacavSi wylis 

masiT gamowveuli seismurobis gamovlinebis SesaZleblobebi.  

geologiur agebulebaSi mkafiod aris gamoxatuli Crdiloe-

Tidan samxreTisaken ganivi mimarTulebiT gaWimuli da erTma-

neTSi monacvle ori nakeciani sistema da depresiis ori belti, 

mniSvnelovani gansxvavebebiT danaleqebis faciebSi. 

reliefis formaciebi gansazRvravs wyalsacavebis morfomet-

riis specifikur Taviseburebebs, kerZod: mniSvnelovani siRrme 

wylis sarkis mcire farTobis dros, napirebis cicabo ferdebi, 

wylis donis mniSvnelovani meryeoba wliur da sezonur Wril-

Si. 

klimatis mxriv saqarTvelos teritoria xasiaTdeba didi 

mravalferovnebiT: mudmivTovliani da myinvarulidan – notio 

subtropikul da stepis kontinentaluramde. temperaturuli 

reJimis cvlileba damokidebulia ara marto maRliv mdebareo-

baze, aramed reliefis formazec. haeris temperaturis absolu-

turi maqsimumebidan saSualo Seadgens +1240C, minimumebidan – 
0-30C. 

naleqebis ganawileba meryeobs 3004000 mm farglebSi da 

damokidebulia adgilis simaRlesa da zonalobaze. 

qarebi araerTgvarovania sxvadasxva zonebSi. haeris masebis 

saerTo gadaadgileba xdeba dasavleTidan aRmosavleTisaken. 
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mTeli saqarTvelosaTvis, kolxeTis dablobis gamoklebiT, 

damaxasiaTebelia qarebi, romelTa siCqare 3040 m/wm-s aRwevs. 
hidrografiuli qseli araTanabradaa ganviTarebuli. ufro 

meti sixSire aRiniSneba dasavleT saqarTveloSi. Camonadenis 

mravalwliuri ganawileba damokidebulia vertikalur zonalo-

baze (nax. 1.2.7). mdinareTa wylianoba mcirdeba dasavleTidan aR-

mosavleTisaken, 100 l/wm-dan 2 l/wm-mde kvadratul kilometrze. 

reliefur-klimaturi pirobebis mravalferovneba ganapi-

robebs kvebis wyaroebis mravalferovnebas da wyalmovardnebisa 

da wyaldidobebis vadebisa da moculobebis did sxvaobebs.. 

balansuri gaangariSebebis monacemebiT, dasavleT saqarTve-

los teritoriaze, saxalxo meurneobis ganviTarebis yvela 

doneze, rogorc wliur, ise sezonur WrilSi, wylis deficiti 

ar aris da arc aris mosalodneli. saxalxo meurneobis moT-

xovnileba wyalze Warbad ifareba bunebrivi Camonadenis xarj-

ze. maRali wyalmoTxovnilebis obieqtebis ganlagebis realuri 

SesaZlebloba ganapirobebs aq energetikuli daniSnulebis 

wyalsacavebis Seqmnis mizanSewonilobas. 

aRmosavleT saqarTvelos teritoriaze daZabuli wylis ba-

lansi da irigaciis mzardi moTxovnebi aucilebels xdis hid-

rosistemebis Seqmnas, ZiriTadad, sairigacio daniSnulebis. 

kompleqsuri sistemebi moicavs energetikas, irigacias, wyal-

momaragebas, wyalmovardnebTan brZolas, meTevzeobas. wylis 

transportisaTvis wyalsacavebi ar gamoiyeneba. miwebis gawylo-

vaneba ivaraudeba metad mcire moculobiT. wyalsacavebis gamo-

yenebis SesaZlebloba rekreaciisaTvis dRemde ar aris realize-

buli. amis mTavari mizezia wayenebuli pirobebis uzrunvelyo-

fis sirTule wyalsacavSi wylis donis mniSvnelovani meryeobi-

sas, amisaTvis ufro xelSemwyobi pirobebi iqmneba mraval-

wliuri da wliuri regulirebis wyalsacavebze. 

saqarTvelos wylis resursebis ZiriTadi Taviseburebaa 

Camonadenis sivrcobrivi araregularoba mdinareebze anTropo-

genuri datvirTvis uTanabrobis fonze. 

dasavleT saqarTvelos wylis saerTo resursebi (afxazeTisa 

da aWaris CaTvliT) Seadgens 76,43 km3, aRmosavleTis – 26,17  km3. 

sabalanso gaangariSebebis monacemebiT, dasavleT saqarT-

veloSi wylis deficiti ar aris. aRmosavleT saqarTvelo 

xasiaTdeba ariduli pirobebiT da saWiroebs Camonadenis 

daregulirebas. 
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aRmosavleT saqarTvelos mdinareTa saSualo wliuri Camo-

nadeni Seadgens 14,71 km3. am mxareSi SeiniSneba TiTqmis mTliani 

da daubrunebeli wyalmoxmareba. amasTan, obieqtebis wyalmox-

mareba Seadgens: samrewvelo sawarmoebis – 0,6 km3 (mdinareTa 

Camonadenis 4%), miwebis morwyva – 3,53 km3 (mdinareTa Camonade-

nis 23,9%), daubrunebeli wyalmoxmareba Seadgens 2,28 km3 aRebu-

li Camonadenidan (71,5%) da 15,5%-s aRmosavleT saqarTvelos 

mdinareTa saerTo Camonadenidan. md. alaznidan wylis aReba 

Seadgens wliuri Camonadenis 85,6%-s, md. xramidan – 68,2%-s. 

md. iori TiTqmis mTlianad ixarjeba, wylis deficiti Seadgens 

wliuri Camonadenis 30%-s. Camdinare dabinZurebuli wylebi, 

moculobiT 1,6 km3, CaSvebulia md. mtkvarSi, rac Seadgens gamo-

sayeneblad aRebuli wylis 50%-s. wylis normaluri xarisxisa-

Tvis saWiro iqneba aRmosavleT saqarTvelos mdinareTa mTeli 

moculoba. Tu gaviTvaliswinebT, rom 2010 wlisaTvis igegmeba 

wyalmoxmarebis gazrda 5,46 km3-mde, maSin daubrunebeli wyal-

moxmareba am regionSi iqneba 4,04 km3. 

meurneobaSi gamoyenebuli wylis moculoba sinamdvileSi 

savaraudoze naklebia. es aixsneba sezonuri ganawilebis araTan-

xvdomiT sameurneo kompleqsis reJimTan, amis mkveTri gamovli-

neba aRiniSneba md. mtkvris auzSi. 

wylis resursebis aseTi mdgomareoba iwvevs regionSi wyal-

sameurneo balansis daZabulobas. amitom aucilebelia wyalsa-

meurneo RonisZiebebis gatareba wylis resursebis gasazrdelad. 

aseT RonisZiebas warmoadgens mdinareTa Camonadenis 60-70%-is 

Senaxva, rac sasargeblo moculobis weliwadSi ramdenjerme 

gamoyenebis saSualebas mogvcems. 

saqarTvelos Tanamedrove reliefi warmoadgens dedamiwis 

qerqis mravalgvari da xangrZlivi deformaciebis Sedegs. 

saqarTvelos reliefis yvelaze ufro mkveTri cvlilebebis 

epoqa emTxveva mezozouri xanis dasasruls, oligocen-miocens, 

zeda miocens da saSualo da zeda pliocenis sazRvars. 

Tanamedrove mdinareTa xeobebi warmoiqmna xangrZlivi drois 

ganmavlobaSi da warmoadgens perioduli awevis da eroziuli 

SeWris Sedegs, daaxloebiT miocenis dasasrulidan. miocenis 

bolos dawyebulma intensiurma awevam Tavis pirvel kulminacias 

Sua pliocenSi miaRwia. am dros mTiani qedis awevis siCqarem 

imdenad gauswro denudaciis siCqares, rom moxda mdinareTa 

qselis Rrma SeWra. awevis axali impulsebi emTxveva pliocenis 

dasasruls da anTropogenis dasawyiss. 

 37



CaZirvis raionSi amoburculi zedapiris gamomuSaveba 

grZeldeboda adreul miocenur dromde da, Sesabamisad, 

xeobebis SeWra maTi terasuli seriebiT, moicavda mxolod 

meoTxeul periods. amitom saqarTvelos mdinareTa xeobebisa-

Tvis damaxasiaTebelia `axalgazrda~, V-seburi profili, maRa-

li da cicabo napirebiT da mcire siganis Waliszeda terasebiT. 

wyalsacavebisaTvis gamoyenebuli ganieri adgilebi ZiriTadad 

Sedgeba fiqali da Tixnari qanebisagan, romlebic advilad 

iSleba. kalapotur wyalsacavebs ukavia mdinareTa xeobebis ara 

marto viwro Walebi, aramed terasebis mniSvnelovani farTobe-

bic. reliefis formaciebi gansazRvravs wyalsacavebis morfo-

metriis specifikur Taviseburebebs (mniSvnelovani siRrme, napi-

rebis cicabo ferdebi), saeqspluatacio reJims (wylis donis 

mniSvnelovani meryeoba wliur da sezonur WrilSi) da wyal-

sacavebis urTierTqmedebas bunebriv garemosTan. 

es gansxvavebebi ganapirobebs wyalsacavebze sanapiro da fer-

dobuli procesebis formebisa da xasiaTis mravalferovnebas. 

agebulebisa da liTologiis Taviseburebebma ganapiroba 

saqarTvelos teritoriaze azonaluri tipis landSaftebis 

arseboba – karstuli, vulkanuri da Tanamedrove geomorfolo-

giuri procesebis ganviTareba. 

qveynis teritoriaze Tanamedrove geomorfologiuri proce-

sebi warmodgenilia: 

– gamofitviT da denudaciur-eroziuli moqmedebiT, rac 

didi aqtiurobiTaa gamorCeuli saqarTvelos mTiani reliefis 

pirobebSi; 

– mewyruli procesebiT (moqmedi, potenciuri da dastabilu-

rebuli mewyrebi), rac farTodaa gavrcelebuli bevr raionSi; 

– karstuli procesebi, rac vlindeba mTavari kavkasionis 

qedis samxreTi ferdis karbonatul qanebSi. karstuli procese-

bi ganapirobebs mniSvnelovan miwisqveSa sicarieleebis warmo-

qmnas da arsebiT gavlenas axdens wylis balansze; 

aRniSnulis garda, viTardeba Rvarcofuli movlenebi, myin-

varuli da periglacialuri procesebi da sxv. am procesebis da 

movlenebis ganviTarebas didi mniSvneloba aqvs wyalsacavebis 

funqcionirebis xangrZlivobisaTvis. 
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1.3. saqarTvelos mTiani regionebis 

wyalsacavebis fondis formireba 
 
kompleqsur hidronagebobas – wyalsacavs kaSxliT – rom-

lis mizania xelovnuri wyalsatevis Seqmna wylis dasagroveb-

lad, Camonadenis regulireba da sarwyavi miwebis `sakomando~ 

simaRlis miRweva – saqarTveloSi winaistoriuli fesvebi aqvs. 
hidrografiuli qselis sixSirem da mdebareobis mTianma piro-

bebma istoriulad ganapiroba mcirexarjiani arxebis Seqmna 

[i. iordaniSvili, 2006; 2008.] 

saqarTveloSi irigaciis ganviTareba iwyeba III aTaswleulSi 

Cv.w-mde. saqarTvelos hidrografiuli qselis sixSirem ganapiro-

ba mcirexarjiani arxebis Seqmna, rac aadvilebda maT gayvanasa 

da aRdgenas. aleqsandre makedonelis laSqrobis Semdeg (IV 

s.Cv.w.aR.) sarwyavi qselebi gansakuTrebuli intensivobiT ganvi-

Tarda. rogorc straboni aRniSnavda, miwebi aq ufro metad 

irwyveboda, vidre egviptesa da babilonSi (I s.Cv.w.aR.).  

uZveles qarTul TxzulebaSi – `moqcevaÁ qarTlisaÁ~ – 

mokledaa mimoxiluli saqarTvelos istoriis erT-erTi periodi 

– aleqsandre makedonelis qarTlSi mosvlidan IX saukunemde. 

moyvanilia cnobebi Zvel qarTlSi Catarebuli sairigacio 

samuSaoebis Sesaxeb. kerZod, mdinare qsnidan jer kidev winaeli-

nistur xanaSi arxis (`rus~) gayvanisa da venaxis gaSenebis Sesa-

xeb. aleqsandre makedonelma `dasca venaxi da ruÁ gamoiRo 

qsniT~. IV saukunis ambebis gadmocemisas `moqcevaÁ qarTlisaÁ~ 

miuTiTebs qarTlSi arxis gayvanis Taobaze, rac irigaciis 

maRal ganviTarebaze metyvelebs. 

melioracia gansakuTrebiT ganviTarda Tamar mefis mefobis 

dros (XII s.), rasac SoTa rusTavelis „vefxistyaosanic“ adas-

turebs. marTalia, poemis siuJeti gaSlilia iseT did sivrceSi, 

romelic moicavs indoeTs, arabeTs, sparseTs (xvarazms) da 

CrdiloeT CineTs (xataeTs) da avtoris fantaziiT Seqmnil 

geografiul dasaxlebebs: mulRazanzars (fridonis samefo), 

gulanSaros anu vaWarTa samefos da a.S., magram yvelgan igu-

lisxmeba saqarTvelo. poemaSi araerTxelaa aRwerili ayvavebu-

li baRCebi da baRebi, romlebic irwyveba (strofi 337): 

„baRCa vnaxe uturfesi yovlisave salxinosa; 

mfrinvelTagan xma ismoda uamesi sirinosa; 

mravlad iyo sarajebi vardis wylisa ibanosa. 

karsa zeda mohfarvida fardagebi oqsinosa“. 
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am SemTxvevaSi „saraji“ Raria – mili an wylis auzi.*) 

705-e strofSi avtori pirdapir miuTiTebs morwyvis aucileb-

lobaze: 

 „ra sjobs, ra kacman giSeri brol-lodsa Tana axios,  

anu baRs alva sarosa axlo rgos, morwyos, axios, 

missa sWvretelsa alxinos, ver-mWvretsa avaglaxios! 

vai moyvrisa gayrilsa, axi os eyos, axi os!“ 

wylis fasi maSinac icodnen da ufrTxildebodnen mas 

(strofi 911): 

„swyurodes, wyalsa vin daRvris kaci uSmago, cnobili? 

me TvalTa CemTa miT mikvirs, rad var cremliTa ltobili! 

uwyloba hklavs da wyali sdis, arodes ar gaxmobili! 

va, waxda vardi pobili, va, margaliti wyobili!“ 

Tamar mefis dros Seqmnili arxebi dRemde arsebobs, maT 

Sorisaa „Tamar mefis“ arxi gurjaanis raionSi. monRolTa 

urdoebisa (XIII s.) da Sah-abasis (XVII s.) Tavdasxmebis dros 

saqarTveloSi sruliad ganadgurda hidroteqnikuri nagebobani. 

vaxtang VI-m (XVIII s.) nawilobriv aRadgina dangreuli arxebi – 

rusTavis, urbnisis da xan-arxi. saqarTveloSi centralizebuli 

xelisuflebis dasustebasTan erTad sustdeboda da ecemoda 

hidroteqnikuri nagebobebis ganviTarebac. XIX saukunis meore 

naxevridan ukve SeiniSneba hidronagebobaTa mSeneblobis Semd-

gomi ganviTarebis perspeqtiva. inJineriis bolo miRwevebis 

safuZvelze ingliseli inJinrebis belis da gabis proeqtiT 

1864-1867 wlebSi aSenda mariinis (axlandeli gardabnis) sarwyavi 

qseli jandaris wyalsacavis SeqmniT, romelic male dailama. 

1957 wels moxda misi gawmenda da mierTeba axal sarwyav sairi-

gacio qselTan. 

1920-1941 ww. aRdgenil iqna da aSenda msxvili sainJinro sar-

wyavi sistemebi: maSvelis (1924 w.), tirifonis (1928 w.), alaznis 

(1931 w.), diRomi-I (1928 w.), soRanluRis (1936 w.). 

wyalsacavebis Seqmnis Tanamedrove etapi daiwyo meore 

msoflio omis Semdeg. 

mdinaris Camonadenis regulirebam tradiciul amocanebTan 

erTad, gadawyvita wyaluzrunvelyofis axali sairigacio 

sistemebis da ekologiuri mdgomareobis gaumjobesebis 

amocanebi. 

                                                 
*) albaT unda vivaraudoT, rom es pirveli miTiTebaa xelovnuri 
wyalsacavis arsebobaze saqarTveloSi (XII s.). 
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monacemebi wyalsacavebis Seqmnis dinamikis Sesaxeb gviCve-

nebs, rom maTi parametrebi (moculoba, sarkis farTobi, siRrme, 

sigrZe), mTlianobaSi, gasuli saukunis 90-iani wlebis dasawyi-

samde izrdeboda. es xdeboda qveynis mdinareTa aTvisebis xarj-

ze, meurneobisa da mosaxleobis wyalze mzardi moTxovnilebis 

dasakmayofileblad. 

meore msoflio omis damTavrebis Semdeg aSenda ajameTis 

(1948 w.), zemo samgoris (1952 w.), salTvisis (1950 w.), muxranis 

(1958 w.), vanaTis (1953 w.), Tezi-okamis (1954 w.), taSiskaris (1958 w.), 

TeleTis (1962 w.), wulukiZe-samtrediis (1954 w.) sarwyavi qselebi. 

msxvili wyalsacaviani kompleqsuri hidrosistemebis inten-

siuri mSeneblobis dasawyisi aRiniSneba Tbilisis (1952 w.), 

Saoris (1954 w.), tyibulis (1956 w.), gumaTis (1958 w.) da rigi sxva 

wyalsacavebis mwyobrSi SeyvaniT, romelTa Soris Tavisi unika-

lurobiT unda aRiniSnos iseTi msxvili wyalsacavebi, rogori-

caa sionis (1964 w.), xramis (1966 w.), jvris (1976 w.), Jinvalis (1985 w.) 

da sxv. 

1990 wlis Semdeg saqarTveloSi SeiniSneba wyalsacavebis 

Seqmnis tempebis mkveTri dacema. 

amJamad saqarTvelos teritoriaze ganlagebulia 51 wyalsa-

cavi, saerTo moculobiT 345,7 mln m3, romelTagan 32 1 mln m3-ze 

meti moculobisaa (cxr. 1.3.1, nax. 1.3.1, 1.3.2). 

 
nax. 1.3.1. saqarTvelos wyalsacavebis fondis ganviTarebis dinamika: 

a) irigaciuli; b) energetikuli; g) saerTo fondi; 1 – Vsr. km3;  

2 – Vsasar. km3; 3 – F km2; 4 – S aTasi ha; 5 – N aTasi kvt;  

6 – W mln.kvt.sT; 7 – n cali 
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cxrili 1.3.1 

saqarTvelos wyalsacavebis saerTo saproeqto monacemebi, 
romelTa sruli moculoba metia 1 mln.m3-ze 
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r-ni 

(md. enguri) 
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sistemaSi
e
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vebuli 
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2 
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turi  

amierkav-

kasiis 

sistemaSi

e, w 

Tbilhid-

roproeqti

gancalke-

vebuli 
8,1
0,9

3 
Savi 

zRvis 
Saoris 

ambrolauris

r-ni (md. 

didi Wala) 
0,87
0,90
 

21
126

 
a g

1955  
qvabulis 

tipis 

sezonuri 

kaskadSi e, t 

Tbilhid-

roproeqti

erToblivi
0,3
5,7

42

 

 



cxrili 1.3.1 (gagrZeleba) 
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cxrili 1.3.1 (gagrZeleba) 
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sezonuri 
izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
7,1
0,2

12 

kaspiis 

zRvis 
cxenisis Wa 

adigenis 

r-ni (md. za-

zalos xevi) 
46,1
5,1

 
5

18
 

a g

1969  
avsebiTi 

sezonuri 
izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
4,0
9,0

13 
kaspiis 

zRvis 
nadarbazevis 

goris r-ni 

(md. liaxvze, 

tirifonis) 
2,7
2,8
 

15
18

 
a g

1966  
avsebiTi 

sezonuri 
izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
25,1
0,2

14 
kaspiis 

zRvis 

patara 

liaxvis 

cxinvalis 

r-ni (md. pa-

tara liaxvi)
0,39
0,40
 

45
268

 
s g

1985  
kalapo-

turi 

sezonuri 

izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
64,0
65,3

15 
kaspiis 

zRvis 
Jinvalis 

duSeTis r-ni

(md. aragvi) 0,370
0,520
 

38
1900

 
s g

1985  
kalapo-

turi 

sezonuri 

amierkav-

kasiis 

sistemaSi

e, m 

s.s. 

Tbilhid-

roproeqti

erToblivi
0,1
0,12
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cxrili 1.3.1 (gagrZeleba) 

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

16 
kaspiis 

zRvis 
narekvavis 

duSeTis r-ni

(md. narekvavi) 6,5
8,6
 

26
64

 
a g

1978  
kalapo-

turi 

sezonuri 

izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
7,0
5,1

17 
kaspiis 

zRvis 
algeTis 

TeTriwyaros 

r-ni (md.md. 

mtkvari, 

algeTi) 
0,60
0,65
 


322

 


1983  

kalapo-

turi 

mraval-

wliuri 

izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
2,1
2,4

18 

kaspiis 

zRvis 
marabdis 

TeTriwyaros 

r-ni 2,0
2,1
 

42
474

 
a g

1964  avsebiTi 

sezonuri 
izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
3,0
5,0

19 
kaspiis 

zRvis 
xramis 

walkis r-ni 

(md. xrami) 0,292
0,312
 

20
1050

 
a g

1947  
kalapo-

turi 

sezonuri 

amierkav-

kasiis 

sistemaSi
ie,

e
 

Tbilhid-

roproeqti

erToblivi
5,3
5,14

20 
kaspiis 

zRvis 
mTisZiri 

dmanisis r-ni

(md. mamuT-

li-dere) 
1,3
3,3
 


1050

 1981  
avsebiTi 

sezonuri 
izoli-

rebulad
i 

Tbilwyal-

proeqti 

gancalke-

vebuli 
1,1
1,1
 

21 
kaspiis 

zRvis 
pantianis 

dmanisis r-ni

(md. maSavera) 26,5
36,5

 
26
64

 
a g

1978  avsebiTi 

sezonuri 
izoli-

rebulad
i 

Tbilwyal-

proeqti 

gancalke-

vebuli 
55,0
3,1
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cxrili 1.3.1 (gagrZeleba) 

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

22 
kaspiis 

zRvis 
dmanisis dmanisis r-ni

0,11
0,11
 

66
64  

s g

1981  avsebiTi 

sezonuri 

izoli-

rebulad
i 

Tbilwyal-
proeqti 
gancalke-
vebuli 

6,1
7,1
 

23 
kaspiis 

zRvis 
kumisis 

gardabnis 

r-ni (Tele-

Tis magist-

raluri arxi)
0,4
0,11
 

885
64  


1964  

avsebiTi 

sezonuri 
izoli-

rebulad
i, T 

saqwyal-
proeqti 
gancalke-
vebuli 

0,2
1,3

24 

kaspiis 

zRvis 
sionis 

TianeTis r-ni

(md. iori) 0,300
0,325
 

330
498  

a g

1963  
kalapo-

turi 

sezonuri 

erTob-
livi Tbi-
lisis 
wyal-
sacavTan

i, e 

saqwyal-

proeqti 

erToblivi 0,2
5,11

25 
kaspiis 

zRvis 
Tbilisis 

Tbilisi  

(arxi damate-

biTi kvebiT 

md. ioridan) 
0,155
0,308
 

56
498  

a g

1956  
avsebiTi, 

tburi 

sezonuri 

erTob-
livi Tbi-
lisis 
wyal-
sacavTan

i, w, T

saqwyal-

proeqti 

erToblivi 0,2
0,9

26 
kaspiis 

zRvis 
Walis yvarlis r-ni

4,1
7,1
 

6,0
498

 
a g

1968  avsebiTi 

sezonuri 

izoli-

rebulad
i 

saqwyal-
proeqti 
gancalke-
vebuli 

6,0
6,1

27 
kaspiis 

zRvis 
lapianis 

yvarlis r-ni

(md. duruji) 5,3
5,3
  1971  avsebiTi 

sezonuri 

izoli-

rebulad
i 

saqwyal-
proeqti 
gancalke-
vebuli 

25,3
25,3
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1 2 3 4 5 6 7 8 9 10 11 12 

28 
kaspiis 

zRvis 
oqtombris 

yvarlis r-ni

(md. fSavis 

xevi) 
5,1
75,1

 
10
  1976  

kalapo-

turi 

sezonuri 

izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
5,0
4,0

29 
kaspiis 

zRvis 

TeleT-

wylis 

dedoflis-

wyaros r-ni 

(md. iori) 
2,1
6,1
 1200  1980  

kalapo-

turi 

sezonuri 

izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
4,0
5,0

30 

kaspiis 

zRvis 
kranWisxevis 

dedoflis-

wyaros r-ni 92,0
26,1

 
7
  

a g

1982  avsebiTi 

sezonuri 
izoli-

rebulad
i 

saqwyal-

proeqti 

gancalke-

vebuli 
46,0
5,0

31 
kaspiis 

zRvis 

kuSisxevis 
(erToblivad 
kranWisxevis 
wy.) 

dedofliswy
aros r-ni 
(md. kuSis 
xevi) 

17,2
0,4
 

30
90  

a g

1976  
kalapo-

turi 

sezonuri 

izoli-

rebulad
i 

saqwyal-
proeqti 
gancalke-
vebuli 

4,0
9,0

32 
kaspiis 

zRvis 
Tavwyaros 

dedofliswy
aros r-ni 
(md. iori da 
xevis wylebi)

0,3
36,3

  
s g

1986   

sezonuri 

izoli-

rebulad
i 

saqwyal-
proeqti 
gancalke-
vebuli 

5,0
6,1

pirobiTi aRniSvnebi: e – energetika, m – morwyva, w – wyalmomarageba, i – irigacia, T – saTevze meurneoba, t – teqniku-

ri wyalmomarageba, g a q – geodinamikurad aqtiuri wyalsacavebi, g a – geodinamikurad aramdgradi, g s – geo-

dinamikurad stabiluri, s.s. – sameurneo-sasmeli wyalmomarageba, m.a.a. – monacemebi ar aris. (ori ukanaskneli 

pirobiTi aRniSvna samarTliania danarCeni cxrilebisaTvisac). 

cxrili 1.3.1 (gagrZeleba) 
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nax. 1.3.2. wyalsacavebis ganlageba saqarTvelos teritoriaze 

 – arsebuli wyalsacavebi;  – perspeqtiuli wyalsacavebi 

(wyalsacavebis dasaxeleba Sesabamisi numeraciiT moyvanilia 

cxrilSi 1.3.1) 

wyalsacavebi ganlagebulia, ZiriTadad, mdinareebis: mtkvris, 

engurisa da rionis auzebSi. 

 

 

1.4. saqarTvelos mTis wyalsacaviani sistemebis 

Taviseburebebi 
 

2008 wlisaTvis saqarTveloSi sul 51 wyalsacavia, romelTa 

saerTo moculoba Vsr. = 4 425 km3 (cxr. 1.4.1). 

cxrili 1.4.1 

saqarTvelos wyalsacavebis klasifikacia 

sruli moculobis mixedviT 

ZiriTadi maCveneblebi # wyalsacavis 

dasaxeleba Vsr.., km3 F., km2 Vsr./ F, m 
1 2 3 4 5 

msxvili > 1 km3 

1 jvris (enguris) 1,092 13,48 81,00 

saSualo 0,11,0 km3  
2 Jinvalis 0,520 11,52 45,20 
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cxrili 1.4.1 (gagrZeleba)  

1 2 3 4 5 

3 sionis 0,325 11,40 28,50 

4 xramis (walkis) 0,312 34,00 9,17 

5 Tbilisis (saproeqto) 0,308 11,80 26,10 

6 galis 0,145 8,00 18,14 

7 lakbes 0,140 carielia 

8 dalis mTis 0,111 – – 

mcire < 0,1 km3 

9 tyibulis 0,084 11,50 7,30 

10 Saoris 0,071 13,20 5,37 

11 algeTis (tbisis) 0,065 2,30 28,0 

12 jandaris 0,052 12,50 4,16 

13 zonkaris  

(patara liaxvis) 

0,040 1,40 28,60 

14 gumaTis 0,039 2,40 16,30 

15 lajanuris 0,024 1,40 17,10 

16 varcixis 0,0146 5,07 2,88 

17 zahesi 0,012 2,00 6,00 

18 iakublos (dmanisis) 0,011 2,00 5,00 

19 kumisis 0,011 5,40 16,90 

Zalian mcire < 0,01 km3 

20 nadarbazevis 0,0082 2,00 4,10 

21 narekvavis 0,0068 0,56 12,10 

22 pantianis 0,0053 0,62 9,04 

23 kuSisxevis 0,0040 0,65 6,15 

24 kudigoris  

(lafianis yure) 

0,0035 3,00 1,16 

25 mTis-Ziris (lenino) 0,0033 0,82 4,06 

26 zresis 0,00208 1,77 1,17 

27 kuxis (axalbediseuli) 0,0019 0,30 2,71 

28 oqtombris 0,0017 0,23 7,60 

29 Walis 0,0017 0,35 4,85 

30 TeleT-wylis  

(mware wylis) 

0,0016 0,14 11,44 

31 cxenisis-Wa (ude) 0,0015 0,30 5,00 

32 axaSenis xevis 0,0015 – – 

33 Tavwyaros 0,0013 0,255 0,57 

34 kranWisxevis 0,0012 0,27 4,67 

35 marabdis 0,0012 0,23 5,22 

 49



cxrili 1.4.1 (gagrZeleba)  

1 2 3 4 5 

36 vakis 0,0012 – – 

37 asureTis  

(asureTis xevis) 

0,0010 1,13 0,88 

38 Weremis (Txilianis) 0,0010 0,13 7,20 

39 devis wylis 0,00098 – – 

40 axalbediseulis 

(komkavSiris) 

0,0007 0,01 7,0 

41 borbalos 0,0006 – – 

42 kuswyaros 0,0005 0,012 41,7 

43 xeTaguris 0,0005 0,003 16,63 

44 krasnogorskis 0,00032 – – 

45 udabnos 0,0003 – – 

46 TrialeTis 0,0003 0,13 2,30 

47 nataurebis 0,00025 0,01 25,0 

48 mlaSebis 0,0002 – – 

49 lipis 0,000176 – – 

50 bedeTis 0,00016 0,05 3,20 

51 Savsaydris 0,00014 0,006 2,33 

  sul 3 457,00   

 

 

1.4.1. aRmosavleT saqarTvelos 

wyalsacaviani sistemebis Taviseburebani 

 

aRmosavleT saqarTvelos teritoriaze ganlagebulia 43 

wyalsacavi, romlebic gamoiyeneba, ZiriTadad, irigaciisa da 

energetikis sferoSi. Vsr > 1,0 mln.m3 moculobis aRmosavleT 

saqarTvelos wyalsacavebis ZiriTadi maCveneblebi moyvanilia 

naxazze 1.4.1 da cxrilebSi 1.4.2, 1.4.3 [i. iordaniSvili, 2008; 2009]. 

mTian da mTiswina raionebSi wyalsacavebis napirebis mniSv-

nelovani daqaneba ganapirobebs moculobis Seqmnas ZiriTadad 

siRrmis xarjze da wylis donis damuSavebis did siswrafes. 

vakis wyalsacavebi xasiaTdeba wylis zedapiris sarkis 

mniSvnelovani farTobiT, umniSvnelo siRrmiT da damreci 

napirebiT. 

mTiswineTis wyalsacavebi xasiaTdeba 20 m-ze meti siRrmiT, 

maRali sanapiro ferdobiT (dablobebis wyalsacavebTan Seda-

rebiT). 
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nax. 1.4.1. aRmosavleT saqarTvelos wyalsacavebis 

ganlagebis sqema (Vsr > 1 mln.m3).  

(wyalsacavebis dasaxeleba Seesabameba maT numeracias cxrilSi 1.4.2) 

cxrili 1.4.2 

aRmosavleT saqarTvelos wyalsacavebis (Vsr > 1 mln.m3) meSveobiT 

mdinareebis Camonadenis daregulirebis maCveneblebi 

wyalsacavis 

moculoba, 

mln.m3 

daregulirebis 

maCvenebeli 

#
 n
ax

. 
1.
4.
1-
is

 
mi
x
ed

vi
T
 

mdinaris 

auzis 

dasaxeleba

wyalsacavis 

dasaxeleba

Vsr Vsas 
Camon.

sr

W

V
 

Camon.

sas

W

V

mdinaris 
Camonadeni 
wyalsacavis 

kveTSi, 

Camon.W  

mln.m3 

1 2 3 4 5 6 7 8 

15 mtkvris Jinvalis 520,0 370,0 0,269 0,378 1373,7 

24 mtkvris sionis 325,0 290,0 0,877 0,950 342,0 

19 mtkvris xramis 312,0 292,0 0,948 1,01 308,0 

25 mtkvris Tbilisis 

(saproeqto)

308,0 160,0 – – – 

33 mtkvris dalis mTis 140,0 133,0 – – – 

34 mtkvris lakbes 140,0 133,0 – – – 
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cxrili 1.4.2 (gagrZeleba)  

1 2 3 4 5 6 7 8 

17 mtkvris algeTis 65,0 60,0 0,461 0,50 130,0 

10 mtkvris jandaris 52,0 23,0 – – – 

14 mtkvris zonkaris  

(patara 

liaxvis) 

40,3 39,0 0,129 0,132 302,0 

9 mtkvris zahesis 12,0 3,0 0,00053 0,0021 5610,0 

22 mtkvris dmanisis 11,0 11,0 – – – 

23 mtkvris kumisis 11,0 4,0 – – – 

13 mtkvris nadarbazevis 7,2 6,2 – – – 

16 mtkvris narekvavis 6,8 5,6 – – – 

21 mtkvris pantianis 5,3 5,2 – – – 

31 mtkvris kuSisxevis 5,0 4,0 – – – 

27 mtkvris kudigoris 

(lafianis 

yure) 

3,6 3,0 – – – 

32 mtkvris Tavwyaros 3,36 3,0 – – – 

20 mtkvris mTisZiris 3,0 2,95 – – – 

11 mtkvris zresis 2,08 1,28 – – – 

30 mtkvris kranWisxevis 1,92 1,26 – – – 

28 mtkvris oqtombris 1,75 1,5 – – – 

26 mtkvris Walis 1,7 1,4 – – – 

12 mtkvris cxenisis-Wis 1,53 1,45 – – – 

29 mtkvris TeleTwylis 1,3 1,1 0,25 0,333 4,8 

18 mtkvris marabdis 1,2 1,2 – – – 

35 mtkvris Weremis 1,2 0,92 – – – 

 sul 27 wyalsacavi 1 983,0     
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cxrili 1.4.3 

aRmosavleT saqarTvelos moqmedi wyalsacavebis 

ZiriTadi maxasiaTeblebi 

wyalsaca-

vis mocu-

loba, 

mln. m3 

#
 n
ax

. 
1.
4.
1-
is

 
mi
x
ed

vi
T
 

wyalsacavis 

dasaxeleba
w
ya
l
s
ac

av
is

 
kv
eb
is

 w
ya
r
o
 

(m
d
in
ar

e,
 a
r
x
i,
 

mi
l
s
ad

en
i)
 wyalsacavebi-

dan gamyvani 

arxebis 

xarji, 

Q m3/wm 

eq
s
pl

u
at

ac
ia
S
i 

S
es
vl

is
 w

el
i 

Vsr Vsas w
ya
l
s
ac

av
eb
is

 
g
am
o
ye
ne
bi
s
 d

a 
r
eg
u
l
ir

eb
is

 
s
ax

eo
be
bi
 

1 2 3 4 5 6 7 8 

(Vsr = 1001000 mln.m3) 

15 Jinvalis md. aragvi q. Tbilisis 

wyalmomarage

ba 

11,0 

1985 510,0 370,0 e, i, s 

kompleqs-

Si Tbi-

lisis da 

sionis 

wyalsa-

cavebTan 

24 sionis md. iori zemo da 

qvemo samgo-

ris mag. arxi

9,0 

1963 325,0 300,0 e, i, T, r 

sezonuri 

kompleqs-

Si Tbi-

lisis 

wyalsa-

cavTan 

19 xramis md. xrami – 1949 312,0 292,0 e, i 

sezonuri 

25 Tbilisis 

(saproeqto)

md. iori qvemo 

samgoris 

1956 308,0 155,0 i, s, T, m 

sezonuri 

kompleqs-

Si 

33 dalis mTis md. iori WaWuna 1992 140,0 120,0 i 

sezonuri 

17 algeTis md. algeTi tbisi, kumisi 

10,0 

1983 65,0 60,0 i 

sezonuri 

10 jandaris gardabnis 

arxi 
5,0 1957 52,0 23,0 i 

sezonuri 

14 zonkaris  

(patara 

liaxvis) 

md. 

liaxvi 

tirifoni 18,0

vanaTi     4,0

1980 40,0 39,0 i 

sezonuri 

 53



 54

cxrili 1.4.3 (gagrZeleba) 

1 2 3 4 5 6 7 8 

23 kumisis md. algeTi 0,5 1964 11,0 4,0 i 

sezonuri 

22 dmanisis md. dmanisi 

md. maSavera

3,0 1981 11,0 1,0 i 

sezonuri 

13 nadarbazevis satumbi 

sadguriT 

Sevseba 

tirifonis 

sarwyavi sis-

tema    2,8 

1966 8,2 7,2 i 

sezonuri 

(Vsr = 110 mln.m3) 

16 narekvavis md. nare-

kvavi 

narekvavis 

sarwyavi sis-

tema   

1978 6,80 5,60 i 

sezonuri 

21 pantianis arxi md. ma-

Saveradan 

0,53 1978 5,36 5,26 i 

sezonuri 

31 kuSisxevis md. kuSis-

xevi,  

md. iori 

1,0 1976 4,00 2,27 i 

sezonuri 

kranWis-

xevis 

wyalTan 

erTad 

27 kudigoris 

(lafianis 

yure) 

md. 

duruji 

0,67 1971 3,50 3,50 i 

sezonuri 

32 Tavwyaros milsadeniT 

md. iori-

dan 

meqanikuri 

morwyva  

1,0 

1986 3,36 3,00 i 

sezonuri 

TeleTis 

wyalTan 

erTad 

20 mTisZiris md. mamuT-

li-dere 

0,4 1981 3,30 3,10 i 

sezonuri 

11 zresis md. karbu-

laxi, ga-

Cianis mag. 

arxi 

meqanikuri 

aweviT 

morwyva   

1976 2,08 1,28 i 

sezonuri 

28 oqtombris md. 

fSavisxevi 

4,0 1976 1,70 1,40 i 

sezonuri 

 



cxrili 1.4.3 (gagrZeleba) 

1 2 3 4 5 6 7 8 

29 TeleTwylis Sevseba 

satumbi 

sadgurebiT 

md. iori, 

md. mtkvari 

meqanikuri 

morwyva  

0,6 

1980 1,60 1,20 i 

sezonuri 

Tavwyaros 

wyalTan 

erTad 

12 cxenisis-

Wis 

arxi 

zazalos 

xevidan 

0,67 1969 1,50 1,46 i 

sezonuri 

35 Weremis md. Wermis 

xevi 

0,3 1982 1,30 1,30 i 

sezonuri 

30 kranWisxevis md. kran-

Wisxevi 

meqanikuri 

morwyva  

0,5 

1982 1,26 0,92 i 

sezonuri 

kuSisxe-

vis wyal-

Tan erTad 

18 marabdis md. marabda 0,5 1964 1,20 1,20 i 

sezonuri 

aRniSvnebi: e – energetika; i – irigacia; T – saTevze meurneoba;  

            s – sasmeli wyalmomarageba 

 
mTis wyalsacavebi gamoirCeva wylis zedapiris sarkis umniS-

vnelo farTobiT da didi siRrmiT. wylis donis cvlilebisas 

sarkis farTobi umniSvnelod icvleba. aRmosavleT saqarTvelos 

wyalsacavebis morfometruli da hifsometruli maCveneblebis 

analizis safuZvelze Seiqmna klasifikacia `samTo xarisxis~ 

mixedviT (cxr. 1.4.4). 

cxrili 1.4.4 

aRmosavleT saqarTvelos moqmedi wyalsacavebis 

ZiriTadi maxasiaTeblebi 

donis niSnulebi 
# 

wyalsacavis 

dasaxeleba nSd mmd 

klimaturi 

zona*) 

reliefis 

koeficienti 

 
1 2 3 4 5 6 

dablobis zona – < 400 m 

1 jandaris 291,50 289,50 B s – x a 0,601 

2 oqtombris 341,50 334,50 C x a 0,541 
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cxrili 1.4.4 (gagrZeleba) 

mTiswina zona – 400800 m 

3 lafianis 429,00 417.00 C x a 0.404 

4 zahesis 448,00 446.50 C x a 0.358 

5 kumisis 471,35 469.92 C x b 0.320 

6 kranWisxevis 480,00 477.60 C x b 0.441 

7 kuSisxevis 490,00 475.00 C x b 0.459 

8 Walis 495,00 487.00 C x a 0.455 

9 Tbilisis 

(saproeqto) 
548,00 535.00 

B s c x a 0.598 

10 marabdis 555,00 547.00 B s c x a 0.368 

11 Tavwyaros 616,00 610.00 C x b 0.371 

12 TeleTwylis 720,00 705.00 C x b 0.402 

13 algeTis 792,50 745.00 C x b 0.349 

mTiani zona – 8001200 m 

14 Jinvalis 810,00 770.00 C x b 0.384 

15 nadarbazevis 862,00 855.40 B s – c x a 0.344 

16 narekvavis 893,80 875.30 B s – c x a 0.320 

17 sionis 1068,00 1014.00 D x b k 0.259 

maRalmTiani zona – > 1200 m 

18 zonkaris  

(patara 

liaxvis) 

1217,00 1167.00 

D x b k 0.262 

19 dmanisis 1360,00 1350.00 D x b – B S G 0.361 

20 pantianis 1368,80 1358.00 D x b – B S a 0.271 

21 xramis 1512,00 1497.50 D x b – B S G 0.203 

22 mTisZiris 1650,00 1644.00 D x b – B S G 0.251 

23 zresis 1721,82 1721.07 B S G – W b k 0.283 

*) C x a – zomierad teniani hava zomierad civi zamTriT da Tbi-
li zafxuliT; C x b – zomierad teniani hava naleqebis ori 

minimumiT weliwadSi; B s – x a – zomierad Tbili hava; 

B s – c x a – zomierad Tbili stepuri havidan zomierad tenian-

ze gardamavali; D x b k – zomierad teniani hava civi zamTriT 

da grili zafxuliT; D x b – B S G – zomierad teniani havidan 

mTiswina stepur havaze gardamavali; B S G – W b k – mTiswina 
stepuri hava mcireTovliani zamTriT da xangrZlivi grili 

zafxuliT. 

reliefis  koeficientis mniSvnelobebi, miRebuli statis-

tikuri gaangariSebis Sedegad, mocemulia cxr. 1.4.5-Si. 



cxrili 1.4.5 

wyalsacavebis klasifikacia reliefis tipis mixedviT 

# reliefis tipi 
-s saSualo 

mniSvneloba 

-s cvlilebis 

zRvari 

korelaciis 

koeficienti 

1 dablobi 0,78 1,00,6 0,698 

2 tburi *) 0,51 0,60,43 0,720 

3 mTiswina 0,37 0,450,29 0,485 

4 mTiani 0,27 0,290,23 0,636 

5 maRalmTiani 0,16 < 0,23 0,980 

*) tburi tipi ar aris damokidebuli adgilmdebareobis niSnulze 
 

ZiriTadi morfometruli maCveneblebis  moculobis (V 

mln m3) da sarkis farTobis (F km2) mixedviT aRmosavleT 

saqarTvelos wyalsacavebi iyofa oTx jgufad: msxvili, 

saSualo, mcire da umciresi (cxr. 1.4.6).  

wyalsacavebis reJimze mniSvnelovan gavlenas axdens iseTi 

morfologiuri maxasiaTeblebi, rogoricaa: wyalsacavis siRrme 

(d) da misi fardoba wylis zedapiris farTobTan 





  310

F

d
, 

wyalsacavis wagrZeleba, romelic warmoadgens wyalsacavis 

sigrZis (L) fardobas mis saSualo siganesTan (BsaS). 

dakvirvebebis Sedegad, aRmosavleT saqarTvelos wyalsaca-

vebis morfologiuri pirobebis specifika ganisazRvreba tal-

Ris gaqanebis mcire sigrZiT, sanapiro xazis daserilobiT da 

wyalsacavebis konfiguraciis gansxvavebiT (cxr. 1.4.6, 1.4.7, 1.4.8, 

nax. 1.4.2a, 1.4.2b). 
cxrili 1.4.6 

aRmosavleT saqarTvelos wyalsacavebis klasifikacia 

geomorfologiuri maCveneblebis mixedviT 

miwebis datborva 

# 
wyalsacavis 

dasaxeleba 

wyalsacavis 

konfiguracia

w
ag

r
Ze
l
eb
a 

L
/B
 

daserilobis 
koeficienti 

moxaz

daser

daser L

L
K   

moculo-
bis erTe-
ulze 

S km2/Vkm3 

dawnevis 
erTeul-

ze 
S km3/m 

1 2 3 4 5 6 7 
xeobis, Rrmawyliani 

1 Jinvalis samfrTiani, 
rTuli 
moxazulobis

17,40 1,201,50 42,3 0,224 
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cxrili 1.4.6 (gagrZeleba) 

1 2 3 4 5 6 7 

2 sionis 

gaWimuli, wa-

grZelebuli, 

kaSxlis mo-

nakveTze ga-

farToebuli 

14,40 1,35 39,5 0,187 

3 
patara 

liaxvis 

wagrZelebu-

li 
9,60 1,08 35,1 0,023 

4 algeTis 

wagrZelebu-

li, danawev-

rebuli fer-

dobi 

7,64 1,28 38,4 0,034 

qvabulis, Rrmawyliani 

5 
Tbilisis 

(saproeqto) 

mogrZo, saSu-

alo siganis 
9,10 1,32 44,0 0,301 

6 narekvavis 

xeoba – qva-

bulis dana-

wevrebuli 

napirebiT 

3,35 1,15 133,0 0,048 

xeobis, saSualo siRrmis 

7 zahesis 
viwro, wagr-

Zelebuli 
8,00 1,06 200,0 0,104 

qvabulis, saSualo siRrmis 

8 xramis 
mogrZo, dase-

rili 
6,04 1,22 109,0 1,360 

9 pantianis msxliseburi 3,73 1,03 183,0 0,033 

10 lafianis wveTiseburi 3,00 1,08 985,0 0,173 

11 Tavwyaros ovaluri 2,50 1,03 151,0 0,027 

12 TeleTwylis samfrTiani 1,53 1,15 100,0 0,064 

13 yuSisxevis 
ovaluri, ga-
Wimuli kala-
potis ganivad

0,26 1,02 186,0 0,042 

Sereuli (xeoba-qvabulis, wyalmcire) 

14 marabdis 
ovaluri, qva-
bulis 

3,73 1,02 183,0 0,033 

15 kranWisxevis

rTuli moxa-
zulobis, 
Zlier dana-
wevrebuli 
ferdobiT 

3,60 1,52 246,0 0,022 

16 Walis 
msxliseburi, 
tbiseburi 

3,33 1,03 236,0 0,040 
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cxrili 1.4.6 (gagrZeleba) 

1 2 3 4 5 6 7 

17 
cxenisis-Wis mrgvali, 

tbiseburi 
3,10 1,02 230,0 0,033 

18 kumisis 
araswori 
ovali, tbise-
buri 

3,12 1,02 545,3 0,127 

19 jandaris 
tbiseburi, 
ovaluri 

2,39 1,02 240,3 1,785 

20 nadarbazevis
tbiseburi, 
ovaluri 

2,00 1,01 280,0 0,200 

21 zresis maliseburi 1,66 1,03 978,0 0,532 

22 mTisZiris 
tbiseburi, 
mrgvali 

1,46 1,05 238,0 0,131 

23 oqtombris ovaluri 1,53 1,13 100,0 0,064 
24 dmanisis samkuTxa 1,06 1,05 181,8 0,173 

 
cxrili 1.4.7 

aRmosavleT saqarTvelos wyalsacavebis klasifikacia 

donis damuSavebis mixedviT 

donis 
gadaadgilebis 

siCqare,  
m/dRe-Rame 

donis stabi-
lizaciis 

xangrZlivoba, 
dRe-Rame 

# 
wyalsacavis 

dasaxeleba 

regulirebis 

xasiaTi 

d
o
ni

s
 d

am
u
S
a-

ve
b
is

 s
iR

r
me
, 

A
 m
 

Vaweva VCamoweva nSd*) mmd*) 

1 2 3 4 5 6 7 8 

intensiuri damuSavebis wyalsacavebi (A = 10050 m) 
1 sionis sezonuri 54.0 0.19 0.16 60 – 

2 
patara 

liaxvis 
sezonuri 50.0 0.58 1.09 – – 

swrafi damuSavebis wyalsacavebi (A = 1545 m) 

3 sionis sezonuri 54.0 0.19 0.16 60 – 

4 algeTis mravalwliani 47.5 – – – – 

5 Jinvalis sezonuri 40.0 0.40 0.06 61 30 

6 narekvavis sezonuri 18.0 – – – – 

7 
Tbilisis 

(saproeqto) 
sezonuri 15.0 0.8 0.07 31 31 

8 kuSisxevis sezonuri 15.0 – – – – 

9 TeleTwylis sezonuri 15.0 – – – – 
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cxrili 1.4.7 (gagrZeleba) 

1 2 3 4 5 6 7 8 

saSualo damuSavebis wyalsacavebi (A = 615 m) 

10 xramis sezonuri 14.5 0.06 0.05 – – 

11 pantianis sezonuri 13.8 – – – – 

12 lafianis sezonuri 12.0 – – – – 

13 dmanisis sezonuri 9.5 – – – – 

14 cxenisis-Wis sezonuri 8.5 – – – – 

15 marabdis sezonuri 8.0 0.03 0.06 – 20 

16 Walis sezonuri 7.2 – – – – 

17 oqtombris sezonuri 7.0 – – – – 

18 nadarbazevis sezonuri 6.6 – – – – 

19 Tavwyaros sezonuri 6.6 – – – – 

kvazistabiluri wyalsacavebi (A < 6.0 m) 

20 mTisZiris sezonuri 5.8 – – – – 

21 kranWisxevis sezonuri 2.4 – – – – 

22 jandaris sezonuri 2.0 – – – – 

23 zahesis sadReRamiso 1.5 – – – – 

24 kumisis sezonuri 1.45 – – – – 

25 zresis sezonuri 0.67 – – – – 

cxrili 1.4.8 

aRmosavleT saqarTvelos wyalsacavebis klasifikacia 

donis damuSavebis mixedviT 

siRrme,  d, m 

# 
wyalsacavis 

dasaxeleba dmaqs dmin 

morfologiuri 

maCvenebeli 
310Fd   

moculobis 
namati 1 m 
siRrmeze 

dVsr  mln.m3 

1 2 3 4 5 6 

Rrma (d = 10040 m) 

1 Jinvalis 98,0 50,0 0,22 5,30 

2 algeTis 72,5 28,2 0,35 0,89 

3 sionis 68,6 31,4 0,086 4,73 

4 patara liaxvis 62,0 29,0 0,60 0,64 

5 
Tbilisis 

(saproeqto) 

45,0 26,2 0,12 
6,84 

6 narekvavis 40,3 18,8 0,60 0,16 
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cxrili 1.4.8 (gagrZeleba) 

1 2 3 4 5 6 

saSualo siRrmis (d = 4020 m) 

7 xramis 25,0 9,3 0,0057 12,48 

8 TeleTwylis 25,0 12,0 1,030 0,06 

9 zahesis 23,0 14,0 0,007 0,52 

10 Tavwyaros 22,4 6,5 0,165 0,04 

11 lafianis 20,0 12,0 0,048 0,17 

mcire siRrmis (d = 2010 m) 

12 kuSisxevis 18,0 7,0 0,075 0,22 

13 pantianis 15,0 10,0 0,16 0,36 

14 kranWisxevis 14,0 8,0 0,24 0,09 

15 dmanisis 11,5 5,6 0,016 0,95 

16 nadarbazevis 11,0 7,0 0,025 0,74 

17 cxenisis-Wis 10,5 5,9 0,12 0,14 

18 Walis 10,0 6,0 0,10 0,17 

umciresi siRrmis (d < 10 m) 

19 marabdis 8,0 4,0 0,070 0,15 

20 mTisZiris 7,2 3,7 0,017 0,46 

21 jandaris 7,0 4,6 0,0017 7,42 

22 oqtombris 8,5 4,2 0,077 0,21 

23 kumisis 4,7 2,0 0,0007 2,34 

24 zresis 3,8 1,8 0,0006 0,54 

 
mTiani regionebis bunebrivi pirobebi ganapirobebs wyalsa-

cavebSi mimdinare procesebis Taviseburebebs, romelTa Soris 

mniSvnelovania Camonadenis regulirebis reJimi, wylis balansi, 

wylis donis reJimi, wyalmimocvla, dineba, Relva. 

mTian regionebSi, rogorc wesi, iqmneba sezonuri da wliuri 

regulirebis SedarebiT saSualo zomis wyalsacavebi. 

Camonadenis gamoyenebis koeficientis mniSvneloba msxvil 

energetikul wyalsacavebSi SedarebiT didia (>0,9), xolo iri-

gaciul wyalsacavebSi <0,9, rac gamowveulia mcire moculobiT 

(cxr. 1.4.9). 

mTianeTis wyalsacavebis wylis balansi gamoirCeva wylis 

Semosuli da daxarjuli nawilebis fardobis dinamikiT. wylis 

balansis Tavisebureba asaxavs bunebrivi da anTropogenuri 

faqtorebis rTul urTierTqmedebas da Camonadenis regulire-

bis xasiaTs. 
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nax. 1.4.2a. aRmosavleT saqarTvelos wyalsacavebis forma 

(TanafardobiT masStabSi) 

(    – mdinare;    – arxi;            – wyalsadeni, wyalsagdebi, 

wyalmimRebi da a.S.) 
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nax. 1.4.2b. aRmosavleT saqarTvelos wyalsacavebis forma 

(TanafardobiT masStabSi) 

   (    – mdinare;    – arxi;            – wyalsadeni, wyalsagdebi,  

                         wyalmimRebi da a.S.) 
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cxrili 1.4.9 

aRmosavleT saqarTvelos teritoriidan wylis Camonadenis 

daregulirebis maxasiaTeblebi da wyalsacavebis gamoyeneba 

wyalsaca-

vis 

moculoba

mln.m3 

dareguli-

rebis 

maxasiaTe-

beli 

sasargeb-

lo 

wyalgacema 

(W) 
# 

wyalsacavis 

dasaxeleba

s
r
u
l
i,
 

V
s
r
 

s
as

ar
g
eb

-

l
o
, 

V
s
as
 

Ca
mo

na
d
en
is

 m
o
c
u
l
o
ba
, 
 

ml
n.
m3
, 

W
Ca
m,
 5
0%

 

Camon.

sr

W

V

 
Camon.

sas

W

V

 w
l
iu

r
i 

mo
c
u
l
o
b
a,
 

ml
n.
m3
 

u
z
r
u
nv
el

-
yo

f
a,
 %

 

Camonadenis 

gamoyenebis 

koefici-

enti 

Camon.

moxm.

W

W
 

1 2 3 4 5 6 7 8 9 10 

md. mtkvris auzi 

1 Jinvalis 

(md. aragvi) 
520,0 370,0 1373,7 0,378 0,269 1373,7 50 0,983 

2 Tbilisis 

(md. iori) 
308,0 155,0    172,5 50  

3 sionis 

(md. iori) 

325,0 300,0
342,0 0,95 0,877 333,6 50  

4 dalis mTis 

(md. iori) 

140,0 120,0
   110,0 50  

5 TeleTwylis

(md. iori) 

1,6 1,2 
4,8 0,333 0,25 4,75 50  

 md. ioris 

auzSi (sul)

771,6 576,2
   1994,5 50  

6 algeTis 

(md. algeTi)
65,0 60,0 130,0 0,50 0,461 59,7 50 0,459 

7 marabdis 

(md. algeTi)
1,2 0,2 2,0 0,60 0,100 1,6 50 0,800 

 md. algeTis 

auzSi (sul)
66,2 60,2 132,0 0,509 0,463 61,3 50 0,472 

8 zonkaris 

(md. patara 

liaxvi) 

40,0 39,0 302,4 0,132 0,129 105,0 50 0,347 

9 zahesis  

(md. mtkvari)
12,0 3,0 5610,0 0,0021 0,00053 4220,1 50 0,752 

10 dmanisis  

(md. dmanisi)
11,0 11,0    14,8 50  

11 lapianis 

(md. duruji)
3,5 3,5    4,75 50  
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aRmosavleT saqarTvelos wyalsacavebi, ZiriTadad, ganlage-

bulia md. mtkvris auzSi.  

md. mtkvris auzs saqarTvelos farglebSi ukavia 44,12 aT. km2. 

auzSi 7194 mdinarea, romelTa saerTo sigrZea 23511 km. auzSi 

erTi didi (md. mtkvari), xuTi saSualo (md. alazani, iori, 

xrami, algeTi da didi liaxvi) da danarCeni – mcire mdinare-

ebia. am mdinareebis saerTo Camonadeni 15,74 km3-ia, rac qveynis 

mdinareTa Camonadenis 24,7%-ia. aRmosavleT saqarTvelos teri-

toriaze 43 wyalsacavia, romelTa saerTo moculoba 1,983 km3-ia, 

wylis zedapiris farTobi – 115,85 km2. md. mtkvris kalapotSi 

mdebareobs erTi (zahesis) wyalsacavi, ori – tbebis tafobSi, 

xolo danarCeni ganlagebulia mdinareebis Senakadebze. 
md. ioris auzi moicavs 5 wyalsacavs: sami saSualo – Tbi-

lisis, sionis da dalis mTis, saerTo moculobiT 773 mln.m3 da 

ori mcire – kuSisxevisa da kranWisxevis – saerTo moculobiT 

5,3 mln.m3. mdinaris auzi ganlagebulia mTavari kavkasionis 

qedze da ivris zeganze. auzi wylis resursebiT deficituria. 

wylis resursebis ZiriTadi momTxovnia irigacia. auzi mTlia-

nad daregulirebulia wyalsacavebiT. situaciis gamosworeba 

moxerxda Jinvalis wyalsacavis meSveobiT. 

sionis wyalsacavi (nax. 1.4.3) warmoadgens samgoris sarwyavi 

sistemis pirvel safexurs. is daproeqtebulia wylis wliuri 

Camonadenis regulirebiT da uzrunvelyofs sarwyavi wyliT 

samgoris xeobas da oTxi mcire hesis kaskads. wyalsacavi 

mdebareobs TianeTis raionSi, md. iorze da mTa sionTan, md. 

mtkvridan 260 km. wyalsacavis ubanSi mdinaris xeoba trapeciu-

li formisaa, siganiT 0,8-2,0 km, kalTebis daxriloba 840, 
daserilia mravalricxovani gverdiTi SenakadiT da mSrali 

xevebiT, romelTac gamoaqvs namsxvrevi masalis didi raodenoba. 

md. ioris yvelaze didi wliuri xarji kaSxlis kveTSi aris 

400 m3/wm, wyaldidobisas wylis moculobaa 25 mln m3, natanis 

saSualo wliuri xarji – 14,6 kg/wm, 1%-iani uzrunvelyofis 

maqsimaluri xarji – 820 m3/wm. 

wyalsacavis qvabulis formirebaSi monawileobs teqtonuri 

da mdinaris eroziul-akumulaciuri procesebi. marjvena napiri 

damrecia, kldovani, Zlieri deluvialuri safariT, Zveli da 

axali mewyruli movlenebiT. marcxena napiri agebulia mZlavri 

kenWovan-kaWariani proluviiT. 
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geologiur agebulebaSi monawileobs asakovani da genezisis 

qanebi: qveda carculi kirqva, eocenis qviSnari, meoTxeuli 

konglomeratebi. Tanamedrove danaleqebis simZlavre meryeobs 

1-dan 40-mde. 

wyalsacavi kalapoturi tipisaa, miwis kaSxlis simaRle 96 m. 

wylis aReba energetikisa (Q = 23 m3/w) da irigaciisaTvis (Q = 24 m3/w) 

warmoebs wyalsacavis marcxena napiridan, siRrmuli wyalmimRe-

biT. wyalsacavis sigrZea 11,5 km; sigane, saSualod – 0,8 km; maq-

simaluri – 2 km; saSualo siRrme – 31,4 m; maqsimaluri – 68,6 m. 

donuri reJimi gamoirCeva wliuri ciklurobiT, Semodgomis 

minimumiT da gviani gazafxulis maqsimumiT. wylis donis ampli-

tuda 55 m-ia. 

qaris reJimi gamoirCeva qaris Zalisa da mimarTulebis Zlie-

ri cvlilebiT. qaris maqsimaluri siCqarea 26-28 m/wm, Stilis 

procenti – 37%. 

talRebi viTardeba dasavleT da samxreT-aRmosavleT mimar-

TulebiT. talRis maqsimaluri simaRle 1,34-1,5 m-ia. 50% ganmeo-

radobis talRis simaRle – 0,6-0,7 m. hesis saangariSo dawneva – 

26-27 m. hesis gaCerebisas irigaciuli gaSveba sruldeba specia-

luri wyalgamSvebi gvirabis saSualebiT. 

Tbilisis wyalsacavi warmoadgens ZiriTad kvanZs zemo 

samgoris sarwyavi sistemis nagebobaTa kompleqsSi. wyalsacavi 

Sesavsebi tipisaa, Seqmnilia sami mariliani tbis bazaze da 

ikvebeba md. ioris zemo samgoris magistraluri arxiT – xarji 

– 130 m3/wm da Jinvalis wyalsacavidan – xarji – 9,8 m3/wm.  

tbebis qvabulebiT warmoqmnili Rrmuli gaWimulia Crdilo-

dasavleTidan samxreT-aRmosavleTisaken, 8 km sigrZis da 2 km-

mde siganis, maqsimaluri siRrme – 45 m, saSualo – 26 m. misi 

fskeri Sevsebulia deluvialur-proluvialuri danaleqebiT, 

warmodgenilia TixiT da SemosazRvrulia brtyeli terasisebri 

SemaRlebebiT. 

wyalsacavis saproeqto sruli moculoba 308,0 mln m3-ia, 

sasargeblo moculoba – 155 mln m3. gasuli saukunis 70-ian 

wlebSi ganviTarebuli uaryofiTi movlenebis gamo (wylis 

filtracia ori betonis kaSxlis perimetridan da Tbilisis 

sacxovrebeli raionis (Tmq) datborva) wylis done Seamcires 

10,0 metriT – 548,0 m-dan 538,0 m-mde. wyalsacavis maqsimaluri 

sruli moculoba Semcirda da Seadgens 215,0 mln m3-s, xolo 

sasargeblo – 65,5 mln m3-s. 

wyalsacavi Seqmnilia RrmulSi 9 da 12 m simaRlis ori 
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betonis kaSxliT da 10 da 12 m simaRlis ori miwis kaSxliT. 

wyalsacavis tafobis geologiur agebulebaSi monawileobs 

qviSnarebi da mesameuli asakis fiqalisebri Tixebi. misi samx-

reTi nawili dafarulia meoTxeuli danaleqebiT. CrdiloeT 

nawilSi, zedapirTan axlos, karstuli qanebia. ZiriTadi qanebi 

warmodgenilia qviSnarebiT da argilitebisa da alevritebis 

qanebiT. 

donuri reJimi arastacionarulia. damuSavebis siRrmea 13 m. 

qarismieri Relva mimarTulia wyalsacavis diagonalis gaswvriv. 

qaris siCqare 23-34 m/wm-ia, uzrunvelyofa – 2,55%, talRis simaR-

le – 1,2-1,4 m. Relva gamoirCeva Zlier araregularobiT. 

wyalsacavi ZiriTadad gamoiyeneba sairigaciod. qveda sarw-

yav magistralur arxSi wylis aReba xorcieldeba wyalsacavis 

samxreT-aRmosavleT nawilSi, koSkura tipis wyalmimRebiT. amave 

raionSi xdeba wylis aReba Tbilisisa da rusTavis wyalmomara-

gebisaTvis. 

md. xramis auzi mdebareobs sezonuri TvalsazrisiT wylis 

daZabuli balansis raionSi. ZiriTadi momxmarebelia soflis 

meurneoba, ZiriTadad, marneulis raioni (53%). 

auzi moicavs 4 sairigacio wyalsacavs md. xramis Senakadze 

md. maSaveraze (dmanisis, pantianis, barbalos, mTisZiris – saer-

To moculobiT 19,72 mln m3) da erT energetikuls – xramis wyal-

sacavi, moculobiT 312,0 mln m3. xramis (walkis) wyalsacavi war-

moadgens xramhesi-1-sa da xramhesi-2-is kaskadis ZiriTad nagebo-

bas. xramis wyalsacavidan gamosuli gafiltruli wyali amuSa-

vebs daSbaSis mcire hess, misi simZlavre 224 000 kvt-ia (nax. 1.4.4). 

bolo wlebSi energetikuli gamoyenebis garda, wyalsacavidan 

xdeba wylis iZulebiTi gamoSveba melioraciuli miznebisaTvis. 

 

nax. 1.4.4. md. xramis gamoyenebis sqema 
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xramis (walkis) wyalsacavi iyenebs md. qcia-xramis zeda da 

Sua dinebebs. saTave mdebareobs misi md. mtkvarTan SerTvis 

adgilidan 117 km-ze (nax. 1.4.4). wyalsacavis raionSi xeobis 

sigane 0,7-0,8 km-ia. mdinaris saSualo wliuri xarji kaSxlis 

kveTSi 9,78 m3/wm-ia, maqsimaluri – 208 m3/wm, mas ukavia walkis 

qvabuli. 

wyalsacavi maRalmTiania, kalapoturi, sanapiro kalTebis 

daxriloba 5-dan 90-mdea, sigrZe – 14,5 km, saSualo sigane – 

2,4 km, maqsimaluri – 3,5 ki, saSualo siRrme – 9,3 m, maqsimaluri 

– 25 m. 

wyalsacavis raioni xasiaTdeba mkacri klimatiT, wliuri 

temperatura meryeobs +26-dan -30-mde. yinulovani fenis sisqe 

18-25 sm-ia, misi xangrZlivoba – 2-3 Tve. 

donuri reJimi ganisazRvreba hesis muSaobiT: donis damuSa-

veba aRwevs 14,5 m-s (proeqtis mixedviT). wylis donis gadaadgi-

lebis siCqare aRwevs 1-6 sm/dRe-RameSi.   

qaris reJimi gamoirCeva didi cvlilebebiT. qaris maqsima-

luri siCqarea 35 m/wm, maqsimaluri ganmeorebiTobisaa Crdilo 

rumbebis qarebi. 

talRis simaRle yvelaze didi ganmeorebiTobisas (9-12 m/wm – 

uzrunvelyofa – 40%) aRwevs 0,75-1,15 m. Stormuli talRis sigr-

Ze 1,5-1,8 m-ia.  

wyalsacavs ZiriTadad iyeneben energetikuli da sarwyavi 

miznebisaTvis. muSaobs ori hesi – xramhesi I da xramhesi II. 

pirveli walkis wyalsacavis xarjze; meore – gvirabuli deri-

vaciis xarjze, xramhes I-is qveviT, 400 metri simaRlidan vard-

nisas. 

xramhes II-dan wyali gamoiyeneba sarwyavad. hidrokvanZis 

nagebobebSi Sedis 113 m sigrZisa da 32 m siganis qvis nayari 

kaSxali foladis ekraniT, wyalsagdebi da wyalsaSvebi gadam-

faravi farebiT, wyalmimRebi siRrmiTi wyalasaRebiT. 

md. algeTis auzi moicavs or wyalsacavs – algeTisas da 

marabdisas. maTSi akumulirebuli wyali (66,2 mln m3) gamoiyeneba 

axlo mdebare teritoriebis mosarwyavad. 

md. alaznis auzi moicavs cxra wyalsacavs (Walis, lapianis, 

oqtombris, TeleTis wylis, kus wyaros, Savsaydris, Tavwyaros, 

vakes da Weremis), saerTo moculobiT 12,77 mln m3. 

md. liaxvis auzSi mdebareobs oTxi sairigacio wyalsacavi 

(patara liaxvis, nadarbazevis, xeTagurovis da mlaSebis), saer-

To moculobiT 48,9 mln m3. 
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md. aragvis auzSi sezonuri deficitis Sesavsebad Seqmnilia 

kompleqsuri hidrokvanZi – Jinvalis da narekvavis wyalsacavi. 

daregulirebuli Camonadenis saerTo moculoba 526,8 mln m3-ia. 

Jinvalis wyalsacavi mdebareobs mdinareebis: mTiuleTis 

aragvis, fSavis aragvis da xorxes SeerTebis raionSi. wyalsaca-

vi sezonurad regulirdeba da gamoiyeneba energetikis, wyliT 

momaragebisa da morwyvisaTvis. am mizniT wyali aiReba buferu-

li auzidan, romlis moculoba 1 mln m3-ia da mdebareobs hes-is 

wyalsagdeb traqtze. wylis nawili (9,8 m3/wm) Caedineba Tbilisis 

wyalsacavSi da xmardeba morwyvas, nawili ki (5,2 m3/wm) xmardeba 

q. Tbilisis sasmeli wyliT momaragebas. Jinvalis wyalsacavis 

eqspluataciisas mosalodnelia samgoris mcire hes-is energeti-

kuli efeqtis Semcireba. 

Setborvis zonaSi xeobis profili V-s magvaria, siganiT 

300-400 m da ferdebis daxrilobiT – 30-40, fSavis aragvis xeoba 
trapecioduli profilisaa, siganiT 90-800 m da daxrilobiT – 

30-50. 
wyalsacavis geologiuri Semadgenloba – mezozouri da 

kainozuri danaleqebis uZvelesi carculi asakis qanebia. 

axalgazrda fenebi meoTxeul asakamde – konglomeratebia. 

kalTebze Warbobs fliSeuli faciebis qanebi, fiqalisebri, 

mergelitebi, kirqvebiT, Tixovani fiqlebiT da argilitebiT. 

meoTxeuli asakis qanebi warmodgenilia mdinaris Walebis 

aluviebiT da proluvialur-deluvialuri danaleqebis fenebiT. 

wyalsacavi mdebareobs daZabul teqtonur zonaSi, xeobis 

marjvena kalTaze teqtonika SedarebiT wynaria. 

wyalsacavi kalapoturia, gaWimulia ori mdinaris xeobebis 

gaswvriv. maqsimaluri sigrZe 12,0 km-ia, maqsimaluri sigane – 

1,0 km, saSualo  0,70 km. 

saTave nageboba warmodgenilia nayari kenWnari, 102 m simaR-

lisa da 415 m sigrZis kaSxliT, wyalmimRebi koSkuriT, marcxena 

napirze xarjis aRebiT (100 m3/wm) da siRrmuli wyalsagdebi 

xarjiT (1000 m3/wm). wyalmimRebidan wyali turbinebTan miedineba 

625 m sigrZis miwisqveSa gvirabiT. hesi-is miwisqveSa darbazSi 4 

hidroagregatia, simZlavriT 232,5 aTasi kvt, gamomtani deriva-

cia, saerTo sigrZiT 9,7 km da udawneo gvirabi, romelic uerT-

deba arxs. igi axorcielebs wylis gadagdebas buferul auzSi, 

saidanac gamoiyeneba sameurneo miznebisaTvis. 

donuri reJimi arastacionarulia. wyalsacavis maqsimaluri 

siRrmea 94 m, saSualo – 50 m. wylis donis meryeobis amplituda 
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wlis ganmavlobaSi 40 m-ia. wylis moculoba da sarkis farTobi 

eqspluataciis procesSi farTo sazRvrebSi icvleba. 

qarismieri Relva ganviTarebulia wyalsacavis gafarToebul 

nawilSi da xasiaTdeba araregularobiT, yvelaze Zlieri Relva 

SeiniSneba xeobis qarebisas. 

wyalsacavi gamoiyeneba kompleqsurad – hidrokvanZi warmo-

adgens md. mtkvris qvemo dinebis gamoyenebis sqemis pirvel 

safexurs. 

 

 

1.4.2. dasavleT saqarTvelos 

wyalsacaviani sistemebis Taviseburebani 

 

dasavleT saqarTvelos teritoriaze ganlagebulia rva 

wyalsacavi, romlebic gamoiyeneba, ZiriTadad, energetikis 

sferoSi. wyalsacavebi ganlagebulia md. enguris da md. rionis 

auzebSi. maTi ZiriTadi maCveneblebi moyvanilia nax.1.4.5-ze da 

cxrilebSi 1.4.10, 1.4.11, 1.4.12 [i. iordaniSvili, 2008; 2009].  

 

nax. 1.4.5. dasavleT saqarTvelos wyalsacavebis ganlagebis sqema 

(Vsr > 1 mln.m3) 

(wyalsacavebis dasaxeleba Seesabameba maT numeracias cxr. 1.4.10-Si) 
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 cxrili 1.4.10 

dasavleT saqarTvelos wyalsacavebis (  mln.m3) meSveobiT 

mdinareebis Camonadenis daregulirebis maCveneblebi  

1srV

wyalsacavis
moculoba, 

mln.m3 

daregulire-
bis 

maCvenebeli 

na
x
. 
1.
4.
5-
is

 
mi
x
ed

vi
T
 

mTavari 
mdinaris 
auzis 

dasaxeleba

wyalsacavi

srV   sas.V  
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Camon,

sr

W

V

Camon,

sas

W

V

mdinaris 
Camonadeni 
wyalsacavis 

kveTSi,  

Camonad.V , mln.m3 

1 2 3 4 5 6 7 8 
1 enguris jvris 

(enguris) 
1090,0 662,0 0,235 0,143 464,0 

2 eris-wylis galis 145,0 26,0 0,0298 0,0556 485,0 
3 rionis Saoris 90,0 87,0 0,703 0,679 128,0 
4 rionis tyibulis 84,0 62,0 0,388 0,286 216,5 
5 rionis gumaTis 39,0 13,0 0,0077 0,00255 5100,0 
6 rionis lajanuris 24,6 17,6 0,0163 0,0116 1510,0 
7 rionis  varcixis 14,6 2,4 0,0017 0,00028 8600,0 
8 kuxis-wylis kuxis 1,9 1,85 0,657 0,64 2,89 

                  sul 1,4891 km3 
  

cxrili 1.4.11 
dasavleT saqarTvelos moqmedi wyalsacavebis 

ZiriTadi maxasiaTeblebi  

wyalsacavis
moculoba, 

mln.m3 

na
x
. 
1.
4.
5-
is

 
mi
x
ed

vi
T
 

wyalsacavi
wyalsacavis 

kvebis 
wyaro 

wyalsaca-
vidan 

gamyvani 
traqtis 
xarji, 
Q m3/wm 

eq
s
pl

u
at

ac
ia
S
i 

S
es
vl

is
 w

el
i 

srV  sas.V

wyalsacavis 
gamoyenebisa 
da regu-
lirebis 
saxeoba 

1 2 3 4 3 4 5 8 

1 
jvris 
(enguris) 

md. enguri 
400,0 1978 1090,0 662,0 e; sezonuri 

2 galis 
md. eris-
wyali 

600,0 1972 145,0 26,0 
e; dRe-
Ramuri 

3 Saoris 
md. didi 
Wala 

20,0 1955 90,0 87,0 e; wliuri 

4 tyibulis md. tyibuli 34,0 1956 84,0 62,0 e; sezonuri 

5 gumaTis 
md. rioni Camonadenis 

mixedviT 
1958 39,0 13,0 

e; dRe-
Ramuri 

6 lajanuris
md. cxenis-
wyali 

100,0 1961 24,6 17,6 
e; dRe-
Ramuri 

8 kuxis 
md. kuxis-
wyali 

 
1978 1,9 1,85 i; sezonuri 

aRniSvnebi: e – energetika, i – irigacia 



cxrili 1.4.12 
dasavleT saqarTvelos wyalsacavebis zogadi monacemebi  

# 

mT
av
ar

i 

md
in

ar
is

 

au
z
i 

w
ya
l
s
ac

av
i 

adgilmdebareoba  

(mdinare) 

km)kaSxlamde(

anSesarTavid

manZili

)(kmfarTobi

biwyalSemkre

2  

w
ya
l
s
ac

av
is

 
an
T
r
o
po

g
e-

nu
r
i 
t
ip
i 

wyalsacavis

tipi 

b.)gancalkeve

,(erToblivi 

axes  sgamoyenebi

belidamproeqte

generaluri

 

(km)

sigane

sigrZe

 

1 2 3 4 5 6 7 8 9 

1 enguri 
jvris 
(enguris) 

walenjixis r-ni 
(md. enguri) 80

170 3
 g.a.* kalapoturi

buligancalkeve

roeqtiTbilhidrop

1,6

30,0
 

2 enguri galis 
galis r-ni (md. enguri, md. 
eris-wyali) 169 g.a. kalapoturi

buligancalkeve

roeqtiTbilhidrop

1,8

9,0
 

3 
rioni Saoris 

ambrolauris r-ni (md. didi 
Wala) 21

126
 g.a. qvabuli 

erToblivi

roeqtiTbilhidrop

3,0

7,5
 

4 rioni lajanuris 
cageris r-ni (md. cxenis-
wyali, md. lajanuri) 12

1691
 g.a. kalapoturi

73

buligancalkeve

roeqtiTbilhidrop

0,45

3,2
 

5 rioni gumaTis 
wyaltubos r-ni 
(md. rioni) 165

3510
 g.a. kalapoturi

buligancalkeve

roeqtiTbilhidrop

0,6

8,0
 

6 rioni varcixis 
wyaltubos r-ni (md. yviri-
la, md. xonis-wyali) 60

8100
 g.a. kalapoturi

buligancalkeve

roeqtiTbilhidrop

3,0

4,0
 

7 rioni tyibulis 
tyibulis r-ni (md. tyibuli, 
Saoris hesidan gamosuli 
wyali) 12

86
 g.a. kalapoturi

buligancalkeve

roeqtiTbilhidrop

3,7

6,0
 

8 rioni kuxis 
xonis r-ni (md. kuxis-
wyali) 12

7,8
 g.a. kalapoturi

buligancalkeve

eqtisaqwyalpro  
0,5

1,0
 

*) g.a. – geodinamikurad aramdgradi 

 



dasavleT saqarTvelos wyalsacavebis sxvadasxva maCveneb-

lebi: geomorfologiuri, morfometruli, donis damuSavebis, 

siRrmis, Camonadenis daregulirebis da formis klasifikacia 

moyvanilia cxrilebSi 1.4.13; 1.1.14; 1.4.15; 1.4.16; 1.4.17 da nax. 1.4.6. 

cxrili 1.4.13 

dasavleT saqarTvelos wyalsacavebis klasifikacia 

hifsometruli zonalobis mixedviT 

donis niSnulebi 

# wyalsacavi 
nSd mmd 

klimaturi

zona 

reliefis 

koeficienti 

`a~ 

1 2 3 4 5 6 

dablobis zona < 400 m 

1 varcixis 87,00 86,50 Cfa 0,558 

2 galis 100,55 97,00 Cfa 0,685 

3 kuxis 170,00 158,00 Cfb 0,650 

4 gumaTis 200,00 96,00 Cfa 0,554 

mTiswina zona 400–800 m 

5 lajanuris  494,00 478,00 Cfca 0,352 

6 jvris 510,00 440,00 Cxa 0,404 

7 tyibulis 522,50 515,00 Cfca 0,322 

mTiani zona 800–1200 m 

8 Saoris 1132,00 1124,00 Dfbk 0,249 

  Cfa – zRvis teniani hava rbili zamTriT da cxeli 

zafxuliT; 

Cfb – teniani hava zomierad civi zamTriT da Tbili 

zafxuliT; 

Cfca – teniani hava zomierad civi zamTriT da cxeli 

zafxuliT; 

Cxa  – zomierad teniani hava naleqebis ori minimumiT 

weliwadSi; 

Dfbk – teniani civi zamTriT da grili zafxuliT.  
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cxrili 1.4.14 

dasavleT saqarTvelos wyalsacavebis klasifikacia 

morfometruli maCveneblebis mixedviT 

# wyalsacavi 

sruli 

moculoba 

sr.V  km3 

sarkis farTobi

F  km2 

fiqtiuri 

siRrme 

FVsr  m 

1 2 3 4 5 

msxvili (Vsr > 1 km3) 

1 jvris 1,092 13,48 81,00 

saSualo (Vsr = 1,00,1 km3) 
2 galis 0,145 8,00 18,14 

3 tyibulis 0,084 11,50 7,30 

4 Saoris 0,071 13,20 5,37 

5 gumaTis 0,039 2,40 16,20 

6 lajanuris 0,024 1,40 17,10 

7 varcixis 0,0146 5,07 2,88 

8 kuxis 0,0019 0,30 2,71 

 

cxrili 1.4.15 

dasavleT saqarTvelos wyalsacavebis klasifikacia 

geomorfologiuri maCveneblebis mixedviT 

miwebis 

datborva,  S

# wyalsacavi
wyalsacavis 

konfiguracia 

w
ag

r
Ze
l
eb

a 
L

/B
 

d
as

er
il

o
b
is

 

ko
ef

ic
ie
nt

i

 

mo
c
u
l
o
b
is

 

er
T
eu

l
z
e,
 

S/
V

  k
m2
/k
m3
 

d
aw

ne
vi
s
 

er
T
eu

l
z
e,
 

S/
d 
km

3 /
m 

1 2 3 4 5 6 7 

xeobis, Rrmawyliani 

1 jvris 

Zlier wagrZele-

buli, daserili 

napirebiT 

38,50 1,25-1,60 13,6 0,064 

2 lajanuris

kaSxlis mimdeba-

re teritorias-

Tan wagrZelebu-

li, orfrTiani 

11,40 1,12 58,3 0,021 
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cxrili 1.4.15 (gagrZeleba) 

1 2 3 4 5 6 7 

qvabulis, Rrmawyliani 

3 galis 

Cangliseburi, 

rTuli moxazu-

lobis  

6,00 1,30 76,1 0,212 

xeobis, saSualo siRrmis 

4 gumaTis 
viwro, wagrZele-

buli  
25,00 1,08 61,5 0,080 

5 kuxis Cangliseburi 2,5 1,04 181,0 0,180 

6 tyibulis 

rTuli moxazu-

lobis, samfrTia-

ni, Zlier daserili 

3,16 1,72 198,8 0,498 

Sereuli (xeoba – qvabulis, wyalmcire) 

7 Saoris 
samkuTxedis 

formis 
4,26 1,28 204,2 1,179 

8 varcixis 

rTuli 

moxazulobis, 

Zlier daserili 

napirebiT 

3,07 1,48 204,1 0,372 

 
cxrili 1.4.16 

dasavleT saqarTvelos wyalsacavebis klasifikacia 

donis damuSavebis mixedviT 

donis 

gadaadgilebis 

siCqare 

m/dRe-RameSi 

donis 

stabilizaciis 

xangrZlivoba 

dRe-Rame 
# wyalsacavi

r
eg

u
l
ir

eb
i

s
 t

ip
i 

d
o
ni

s
 

d
am
u
S
av
eb

is
 

s
iR

r
me
, 

A
, m

 

awevaV CamowevaV  nSd mmd 

1 2 3 4 5 6 7 8 

intensiuri damuSavebis wyalsacavebi (A=10050 m) 
1 jvris sezonuri 70,0 1,16 0,52 92 30 

swrafi damuSavebis wyalsacavebi (A=4515 m) 
2 lajanuris kvireuli 16,0 – – – – 

saSualo damuSavebis wyalsacavebi (A=156 m) 
3 kuxis sezonuri 12,0 – – – – 

4 Saoris sezonuri 8,0 0,02 0,05 31 – 
5 tyibulis sezonuri 7,5 0,02 0,04 30 – 
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cxrili 1.4.16 (gagrZeleba) 

kvazistabiluri wyalsacavebi (A<6,0 m) 
6 gumaTis dRe-Ramuri 4,0 – – – – 
7 galis sezonuri 3,55 – – – – 
8 varcixis dRe-Ramuri 0,5 – – – – 

 mmd – mkvdari moculobis done;  

   nSd – normaluri Setborvis done. 

cxrili 1.4.17 

dasavleT saqarTvelos wyalsacavebis klasifikacia 

siRrmis mixedviT 

siRrme, , m d

# wyalsacavi 

maqs.d  saS.d  

morfologiuri 

maCvenebeli 

310
F

d
 

moculobis 

namati 1 m 

siRrmeze 

d

Vsr.  mln.m3/m 

1 2 3 4 5 6 

Zalian Rrma ( m) 100d

1 jvris 

(enguris) 
230,0 115,0 0,98 4,74 

Rrma ( 40100 d  m) 

2 lajanuris 67,8 36,0 0,93 0,35 

3 galis 52,0 26,0 0,086 2,78 

saSualo siRrmis ( 2040 d  m)  

4 tyibulis 32,0 16,0 0,0042 5,25 

5 gumaTis 30,0 17,0 0,12 1,30 

6 kuxis 19,4 6,3 0,13 0,10 

7 Saoris 12,3 6,8 0,035 5,77 

mcire siRrmis ( 10d  m) 

8 varcixis 8,0 4,0 0,03 1,83 
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nax. 1.4.6. dasavleT saqarTvelos wyalsacavebis forma 
(TanafardobiT masStabSi) 

(_ mdinare; _ arxi; _ _ _ wyalsadeni, wyalsagdebi, 
wyalmimRebi da a.S.) 
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dasavleT saqarTvelos wyalsacavebi ganlagebulia mdina-

reebis engurisa da rionis auzebSi. 

md. enguris auzi 4060 km2 farTobiT, gadaWimulia kavkasionis 

mTavari qedis samxreT kalTebidan kolxeTis dablobamde. mdi-

naris saerTo vardna 2614 m-ia, sigrZe – 213 km, saSualo qanobi – 

11,8%. mdinaris kuTri simZlavre zemo dinebaSi Seadgens 2000 

kvt-s, Sua dinebaSi – 2000-dan 1400 kvt-mde da qvemo dinebaSi – 

1000 kvt-s 1 km-ze. mdinaris energetikuli aTviseba daiwyo 1961 

wels engurhesis da jvris wyalsacavis mSeneblobiT (nax. 1.4.7). 

1090 km3 moculobis wyalsacavi mdebareobs mdinaris Sesar-

Tavidan 80 km-ze. enguris (jvris) gamomuSavebuli wyali, 450 m3/wm, 

vardeba md. eriswylis auzSi – galis dRe-Ramuri regulirebis 

wyalsacavSi. enguris hesi eqspluataciaSi Sevida 1978 wels. 

xudonhesis mSenebloba daiwyo 1980 wels, 1991 wels mSenebloba 

SeCerda wyalsacavis mdebareobis raionSi ekologiuri mdgoma-

reobis mosalodneli gauaresebis gamo. magram, samwuxarod, 

swored mSeneblobis SeCereba gaxda ekologiuri situaciis 

garTulebis mizezi. 

hesebis kaskadebis eqspluataciis arsebuli magaliTebiT 

SeiZleba iTqvas, rom 1090 mln.m3 moculobis jvris wyalsacavis 

kaskadis sxva safexuris arsebobisas 227 mln. m3 moculobis 

wyalsacavs ar SeeZlo garemos ganviTarebaSi mniSvnelovani 

cvlilebebis Setana. 

enguris hesi iqmneba md. enguris gadagdebiT md. eriswyalSi. 

wylis vardna iqmneba 226 m simaRlis TaRovani kaSxliT da 

183,5 m derivaciuli dawneviT (sul 409,5 m). 

enguris wyalsacavi Seiqmna md. enguris TaRovani kaSxlis 

SetborviT, misi simaRle 271,5 m-ia, mdebareobs 5 km-iT maRla 

daba jvarze, igi miekuTvneba mTis Rrma wyalsacavebs. 

n.S.d. niSnulis 510,0 m-ze md. enguris Setborva vrceldeba 

27 km-ze. wyalsacavis sigane meryeobs 100-dan 1700 m-mde, damu-

Savebis maqsimaluri simaRle 70 m-ia, sruli moculoba – 

1090 mln.m3, sasargeblo – 662 mln.m3, sarkis farTobi – 13,31 km2.   

wyalsacavis daniSnuleba – md. enguris sezonuri regulireba – 

xasiaTdeba Semdegi maCveneblebiT: wyalSemkrebi auzis farTobi 

– 4060 km2, kaSxlis kveTSi wylis saSualo mravalwliuri Camo-

nadeni – 4777 mln.m3,  wylis saSualo mravalwliuri xarji – 

155 m3/wm, wylis maqsimaluri xarji – 950 m3/wm, minimaluri – 

16 m3/wm; wylis sasargeblo moculobis Sefardeba saSualo 

mravalwliur CamonadenTan – 0,14; Camonadenis gamoyenebis 

koeficienti – 0,97. 
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nax. 1.4.7. enguris hesze ganlagebuli hidroteqnikuri nagebobebis 

ganlagebis saerTo sqema. 

1 – gamomyvani arxi; 2 – vardnilhesi IV; 3 – vardnilhesi III;  

4 – vardnilhesi II; 5 – vardnilhesi I; 6 – vardnilhesi I-is kaSxali; 

7 – gamyvani arxi; 8 – Ria gamanawilebeli mowyobiloba – 500 kvt;  

9 – engurhesis miwisqveSa Senoba; 10 – gasaTanabrebeli rezervuari; 

11 – derivaciuli gvirabi; 12 – TaRovani kaSxali; 13 – md. enguris 

Camonadenis md. eriswyalSi gadamgdebi nagebobebi (wyalsaSvi 

kaSxali, wyalmimRebi gamrecxi rabi); 14 – igive, arxebi #1 da #2; 

15 – igive, udawneo gvirabiT  

  

wyalsacavis done n.S.d-s niSnulTan (510 m) SenarCunebulia 

weliwadSi zafxulis sami-oTxi Tve. weliwadis danarCen dros 

wyalsacavis done muSavdeba da ivseba hes-is sadispetCero gra-

fikiT. 

md. enguris xeobis kalTebi agebulia porfirituli baiosi 

kldovani qanebiT, warmodgenili tufobreqCiebiT, tufo-qviSa-

qviT, tufebiT da porfiritis safariT. 

wyalsacavis 2 km sigrZis marcxena napiris kalTaze amJamad 

arsebobs mewyruli ubnebi da didi raodenobiT faSari masis 

ubnebi. wyalsacavis SeqmniT am ubanze gaZlierda mewyruli 

movlenebi da intensificirebulia napiris abraziuli gadamu-

Saveba, romelic aTwleulis Semdeg moicavs 80 m-mde siganis 

zols, ufro meti xnis Semdeg ki – 117 m wyalsacavis kididan. 

gamoTvlebiT, wyalsacavis ZiriTadi moculobis daleqva 

moxdeba 120 wlis Semdeg, xolo mTliani daleqva – 310 wlis 

Semdeg. mTlianad wyalsacavis qveS moqceuli miwis saerTo far-

Tobia 1491 ha. datborvaSi mohyva, ZiriTadad, tyis farTobebi – 
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865,78 ha (58,0%), sasoflo-sameurneo miwebi – 503,76 ha (33,7%) da 

sxva miwebi – 121,7 ha (8,3%). 

am raionis soflis meurneoba xasiaTdeba miwebis fondis 

sustad gamoyenebiT. datboril savargulebs Soris ar aris 

miwebi, romlebic gamoiyeneboda mniSvnelovani kulturebisaTvis. 

jvris wyalsacavis zonaSi mohyva 11 mcire dasaxlebuli punqti. 

am zonidan gadatanilia 62 ezo, gayvanilia 325 adamiani, aseve 

saxelmwifo dawesebulebebis ramdenime Senoba. 

wyalsacavSi natanis bunebrivi Camonadenis dagrovebisas 

mwvaved dgeba problema, romelic ukavSirdeba Savi zRvis sana-

piro zolis hidrologiur da geomorfologiur cvlilebebs. 

problemis ZiriTadi arsia is, rom dasavleT saqarTvelos 

mTis mdinareebis mier gamotanili myari Camonadenis nawili 

mudmivad avsebs Savi zRvis sanapiro zolis qviSovan-kenWovan 

danaleqebs, ara marto SesarTavis axlos, aramed misgan did 

manZilzec. maRali kaSxlebis aRmarTva iwvevs myari Camonadenis 

mkveTr da xSirad srul Sewyvetas, riTac iqmneba sanapiro zol-

Si natanis mwvave deficiti. viTardeba Seuqcevadi procesebi: 

Stormul Relvas miaqvs plaJis masala da amis Sedegad 

sanapiro swrafad irecxeba. 

Savi zRvis sanapiro zolis, romelic unikaluria Tavisi 

bunebriv-klimaturi monacemebiT, SenarCunebis piroba seriozul 

moTxovnebs uyenebs md. engurze hidroeleqtrosadgurebis 

eqspluatacias. 

problemis inJinrul-teqnikuri mxare mdgomareobs: pirvel 

rigSi, daproeqtebisas zRvis sanapiros mosalodneli gadafor-

mirebis prognozirebaSi, garecxvebis intensivobisa da raode-

nobriv SefasebaSi, meore – iseTi optimaluri meTodebis SemuSa-

vebaSi, romlebic an mTlianad aRmofxvris garecxvebs, napirdam-

cavi nagebobebis mSeneblobiT, an saSualebas mogvcems, xelovnu-

rad Seivsos natanis deficiti. 

galis wyalsacavi – kalapoturia, Seqmnilia 55 m simaRlis 

qva-miwiani kaSxliT, aqvs rTuli moxazuloba, Rrmadaa SeWrili 

xeobaSi, yvelaze didi siRrme da sigane – qveda da Sua zonaSia. 

misi napirebi dafarulia Tixis fenebiT da amitom gamorecxve-

bis mimarT medegia. marcxena frTasTan SeimCneva mewyrebi. 

qveda zonaSi napirebi damrecia (40-70) da maRalia, zeda zo-

naSi – TandaTan eSveba da gadadis buCqebiT dafarul kalTebSi. 

wyalsacavis sigrZe 9 km-ia, saSualo sigane – 1,5 km (maqsimaluri 

– 1,8 km), saSualo siRrme – 26 m, maqsimaluri – 52 m, wliur 
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WrilSi damuSavebis donis simaRle 3,5 m-ia. 

wyalsacavi gamoiyeneba energetikisa da wyalmomaragebisaT-

vis. igi axorcielebs dRe-Ramur regulirebas da md. eriswylis 

wyaldidobebis xarjebis transformacias. 

wyalaReba xdeba energetikuli traqtiT, samnaxvretiani 

sadawneo kameriT, TiToeulSi 8 m, hes-is saangariSo xarjia 

425 m3/wm. wylis gadagdeba xdeba wyalsagdebiT, romlis gamSveb-

unarianobaa 600 m3/wm. 

kaSxalTan agebulia vardnilhesi I, romelSic sami vertika-

luri agregatia. saangariSo dawneva – 59 m. saerTo simZlavre 

Seadgens 220 aTas kvt-s, eleqtroenergiis saSualo mravalwliu-

ri gamomuSaveba tolia 708 mln.kvt.sT. 

vardnilhes I-ze gamoyenebuli wyali zRvaSi gaedineba miwis 

arxiT, romelzec ganTavsebulia sami tipuri vardnilhesi (II, III 

da IV). maTSi ganTavsebulia or-ori agregati, simZlavriT 

20 000 kvt. saerTo dadgmuli simZlavre samive hes-isa tolia 

120 aTasi kvt-sa da eleqtroenergiis saSualo mravalwliuri 

gamomuSaveba tolia 396 mln. kvt-sT. 

md. rionis auzi – 13400 km2 farTobiT, itevs 3320 mdinares, 

saerTo sigrZiT 6112 km, mdinaris qselis sixSirea 1,68 km/km2. 

rionis sigrZe 327 km-ia, vardna 2620 m, saSualo qanobi – 7,2%.  

energetikuli TvalsazrisiT metad sainteresoa mdinaris 

Sua dineba, sadac Tavmoyrilia misi potenciuri energiis 80% da 

sadac mdebareobs sami hidroeleqtrosadguri wyalsacavebTan 

erTad (gumaTis hesi, lajanuris da varcixis hesebi (nax. 1.4.8, 

1.4.9, 1.4.10). Saoris da tyibulis wyalsacavebma ganicada mcire 

cvlileba. gumaTis, lajanuris da varcixis wyalsacavebi TiTq-

mis mTlianad gavsebulia nataniT. wyalsatevebis moculobis 

dakargvis gamo Semcirda sadgurebis gamomuSaveba da dairRva 

sistemis moqniloba.  

kuxis wyalsacavi (md. kuxis-wyalze) – irigaciuli mniSv-

nelobisaa. 

dasavleT saqarTvelos wyalsatevebi ZiriTadad gamoiyeneba 

energetikis sferoSi. 

lajanuris wyalsacavis sistemis hidroteqnikuri sqema Sed-

geba betonis TaRovani kaSxlisagan, simaRliT 69 m, wyalmimRebi-

sagan (Q = 100 m3/wm) da SemovliTi gvirabisagan (nax. 1.4.10). 

md. cxeniswylis da lajanuris Camonadenis gaerTianebiT 

miRebulia 134,0 m-is dawneva, saangariSo xarjiT – 420 m3/wm. 
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nax. 1.4.8. md. rionis gamoyenebis sqema 

 
nax. 1.4.9. Saori-tyibulis kaskadis sqema\ 

 

lajanuris kaSxali pirveli TaRovani kaSxalia, romliTac 

daedo safuZveli saqarTveloSi TaRovani kaSxlebisa da miwis-

qveSa hesebis Senebas. 

wyalsacavi mdebareobs amozneqili napirebis mqone xeobaSi. 

misi sigane meryeobs 10-dan 80 m-mde. kalTebi Zlier danawevre-

bulia xeobebiT. mdinaris saSualo wliuri xarji kaSxlis 

kveTSi aris 10,5 m3/wm, maqsimaluri – 183 m3/wm, md. cxeniswylidan 

gadagdeba – 60 m3/wm. 
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nax. 1.4.10. lajanur-hesis hidroteqnikuri nagebobebis sqema 

 

xeobis geologiuri agebuleba rTulia. misi fskeri da 

maRali ferdebi agebulia sxvadasxva formaciis qanebisagan. 

qveda, viwro, kaSxlis mimdebare nawili agebulia sqelfeniani, 

myari kirqvisagan, romelic ekuTvnis Sua da qveda eocens da 

paleocens; Crdilo da samxreT napirebis zeda ubnebi Sedgeba 

qviSisa da mergelisnairi Tixebisagan, dasavleTiT maT cvlis 

fiqalisebri maikopis oligocenis Tixebi. 

wyalsacavis orive napiri farTodaa warmodgenili qviSnare-

biT. masSi wylis donis awevam gamoiwvia gruntis wylebis Set-

borva, ris Sedegad gaaqtiurda mewyeri, mTeli samxreT-dasavle-

Ti kalTa mewyrulia; mewyrebi viTardeba wyalsacavis aRmosav-

leT boloSic, md. xeleSuris RelesTan. 

wyalsacavi miekuTvneba saSualo kalapoturi tipis wyal-

satevs. aqvs gawelili ovaluri forma. sigrZe 3,2 km, saSualo 

sigane – 0,28 km, maqsimaluri – 0,45 km; saSualo siRrme – 30 m, 

maqsimaluri – 70,0 m. donuri reJimi arastabiluria. damuSaveba 

– 16 m, Tumca tafobis nataniT avsebis gamo xarji ar regulir-

deba da hes-i muSaobis Camodinebis mixedviT. 

wyalsacavis moculoba da sarkis farTobi arsebiTad Seic-

vala tafobis daleqvis Sedegad. wyalsacavi garSemortymulia 

maRali mTebiT, romlebic icavs mas qarisagan. Stilis procenti 

60%-ia, qaris siCqare – 8-10 m/wm. klimati teniania, xSiri wvimebiT. 

wyalsacavi gamoiyeneba energetikis miznebisaTvis. dawneva 

134 m-ia. saTavo kvanZis nagebobebSi Sedis: TaRovani wyalgada-

saSvebi kaSxali, 69 m simaRlis, wyalmimRebi ori xvreliT, 
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100 m3/wm xarjiT, fskeruli gamrecxi galereebiT, romlebic 

gadadis 6 m diametris gamrecx gvirabSi. 

Saoris wyalsacavi warmoadgens Saori-tyibulis kaskadis 

pirvel safexurs. misi gansakuTrebulobaa karstul raionSi 

ganlageba. wyalsacavis mkvebavi mdinareebi – didi Wala da 

tyibula – qedis ZirSi Caedineba karstul ormoebSi, Semdeg ki 

gamodis miwis zedapirze. 

am garemoebam ganapiroba kaskadis originaluri sqemis Seqmna 

(nax. 1.4.9), Saoris platoze aSenebulia kaSxali, romelic 

uketavs wyals karstul ormoebSi misasvlels, sadac mdinare 

ikargeba. wyalsacavidan wylis miwodeba hesTan xorcieldeba 

sadawneo gvirabebiT, narekvavis qedis gavliT. 

geologiuri TvalsazrisiT Saoris qvabuli agebulia meoT-

xeuli periodis gruntebiT, romelTa qanebi warmodgenilia 

aluvialuri da deluvialuri danaleqebiT, TixnarebiT. wyal-

sacavi maRalmTiania, samkuTxa formis. misi ferdebi damreci 

(20-30) da dabalia, samxreT-aRmosavleTisa da Crdilo-dasavleTis 

gamoklebiT, sadac napirebis simaRle 4-5 m-s aRwevs, xolo dax-

riloba – 60-80-s, sigrZe 7,5 km-ia, saSualo sigane – 1,76 km, maqsi-

maluri – 3 km, saSualo siRrme – 6,3 m: xolo maqsimaluri – 12,3 m. 

wyalsacavi wliuri regulirebisaa. damuSavebis maqsimaluri 

done wliur WrilSi 13 m-s Seadgens da uSualod ukavSirdeba 

hesis muSaobis reJims. moculoba da sarkis farTobi icvleba 

wylis donis Sesabamisad. 

klimati teniania, cxeli zafxuliT, civi zamTriT da uxvi 

naleqebiT. haeris temperaturis amplituda 24-25C. Tovlis safa-

ris simZlavre 75 sm-ia. 

Warbobs samxreTisa da aRmosavleTis rumbebis qarebi. qaris 

maqsimaluri siCqare 20 m/wm-mdea (ianvari-marti), Stilis uzrun-

velyofa – 52%. 

mTis qedebi icavs qvabuls qaris moqmedebisagan. talRebis 

maqsimaluri simaRle 0,7-0,9 m-ia, magram mcire uzrunvelyofiT, 

radgan qaris maqsimaluri siCqare im periodSia, roca wyali 

dafarulia yinuliT. 

proeqtis mixedviT, wyalsacavi gamoiyeneba energetikuli 

miznebisaTvis da q. tyibulis teqnikuri wyalmomaragebisaTvis. 

hesis saangariSo dawneva 473 m-ia, saerTo simZlavre – 9600 kvt. 

wyalsacavis hidroteqnikur nagebobebSi Sedis: qvayrili 

kaSxali Tixis ekraniT, sigrZiT 1210 m da 11,5 m simaRlis, fske-

ruli wyalgasaSvebi, gaTvlili 26 m3/wm xarjze, zedapiruli 
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wyalgadamgdebi, gaTvlili 30 m3/wm xarjze, wyalsacavis fskerze 

arsebuli mimyvani arxi, 3706 m sigrZis da 5 m siRrmis da hesis 

wyalmimRebi. 

tyibulis wyalsacavi – mdebareobs md. tyibulaze. saTavo 

kvanZi mdebareobs 12 km-ze md. tyibulas SesarTavidan (nax. 1.4.9). 

tyibulis wyalsacavis sistema damatebiT ikvebeba gadamuSa-

vebuli wyliT Saoris hesidan. wyalsacavi Seqmnilia axalsof-

lis qvabulSi, md. tyibulas karstSi Caqcevis win. qvabuli 

monoklinuri struqturisaa da eyrdnoba kirqvas. 

tafobis geologiur agebulebaSi monawileobs gansxvavebu-

li qanebis kompleqsi. 

qvabulis kalTebi agebulia iuriuli da carcis danaleqe-

biT, `mTavris~ CaTvliT. es qanebi xasiaTdeba Zalian susti wyal-

SeRwevadobiT da amitom wylis gasvla wyalsacavis CrdiloeT 

raionidan gamoricxulia. gamonaklisia urgonuli kirqvebi, rom-

lebic napralebiania da dakarstulia, Tumca isinic wyalsacavis 

mxares drenirebs da amitom am mimarTebiT arc isinia saSiSi. 

filtraciis mxriv ufro saSiSia kaSxlis samxreTi raioni, 

romelic agebulia zemo carculi karstuli kirqvebiT, romle-

bic alag-alag Zlier danawevrebulia. 

wyalsacavis tafobis fskerze, mZlavri meoTxeuli asakis 

danaleqebis qveS gawolilia iuriuli da carculi ZiriTadi 

qanebi. tburi aluvialuri danaleqebi ZiriTadad warmodgenilia 

100 m simZlavris TixnarebiT, kaSxlis mxares isini 350 m-mde 

izrdeba. 

wyalsacavis dasavleT kalTaze, romelic agebulia tufis 

genuri qviSnarebisagan, kargadaa gamosaxuli aluviuri zona, 

simZlavriT 0,5-1,05 m. 

kalTebze Tixnarebis danaleqebia didi raodenobis kirqve-

biT, simZlavriT 1-1,5 m, iSviaTad – 4 m. 

napirebis saSualo simaRlea 5-dan 200 m-mde, daxriloba – 

25-30, zogan – 45-50. parametruli monacemebiT, wyalsacavi 

damaxasiaTebelia mTiani zonebisaTvis. aqvs Zlier daserili 

sanapiro zoli da Rrmad Sedis md. tyibulas da gelas Sesar-

TavSi, sadac warmoqmnis viwro, gaWimul yureebs. misi sigrZe 

6 km-ia, saSualo sigane – 1,9 km (maqsimaluri – 3,7 km). saSualo 

siRrme 16 m-ia (maqsimaluri – 32 m). 

wyalsacavi sezonuri regulirebisaa. donis maqsimaluri 

saproeqto damuSaveba 6-7 m-ia da icvleba Senakadebis reJimis 

Sesabamisad. 
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moculoba da sarkis farTobi eqspluataciis procesSi mci-

red icvleba. qarebi, ZiriTadad, aRmosavleT rumbebisaa. qaris 

maqsimaluri siCqarea 34 m/wm, saSualo – 11-15 m/wm, uzrunvelyo-

fa – 21%, Stili – 50%. 

wyalsacavis mdebareoba xels uwyobs 0,8-0,1 m simaRlis tal-

Rebis warmoqmnas. 

wyalsacavi gamoiyeneba energetikuli miznebisaTvis. saanga-

riSo dawneva 293 m-ia, simZlavre – 80 aTasi kvt. igi kalapoturi 

tipisaa, agebulia 36 m simaRlis miwis kaSxliT. wylis aReba 

xdeba sadawneo derivaciaSi da xorcieldeba or gasasvleliani 

wyalmimRebiT, romelic marjvena napirzea ganTavsebuli. wyali 

miedineba sadawneo gvirabSi (Q = 34 m3/wm) da Semdeg turbinebis 
wyalsataris 4 totis gavliT miewodeba oTx turbinas. wylis 

gadagdeba hesidan mdinaris kalapotSi xorcieldeba gamomyvani 

arxiT da wyalgadasaSvebiT. 

 



 

 

 

Tavi 2. saqarTvelos mTis wyalsacavebis 

ekonomikuri da socialuri mniSvneloba 
 

saqarTvelos ganviTarebuli meurneobis wyliT uzrunvelyo-

fa da misi ekologiurad sufTad SenarCuneba erT-erTi upirve-

lesi problemaa. am problemis gadawyvetaSi mTavar rols wyal-

sacavebi asrulebs. saqarTvelos wyalsacavebi mTavari kvanZia 

wyliT uzrunvelyofis problemis gadawyvetaSi (sasmeli, sarw-

yavi, energetikuli, rekreaciuli, wyaldidobebis pikebis moxsna 

da sxv.). saqarTvelo, miuxedavad mcire teritoriisa, xasiaTdeba 

mravalmxrivi bunebriv-ekologiuri pirobebiT, unikaluri miwis 

resursebiT, mniSvnelovani geografiuli kontrastebiT, rTuli 

mozaikuri miwis safaris gansxvavebuli tipebiT. aRmosavleT da 

dasavleT regionebisaTvis mocemuli gansxvaveba, ZiriTadad, 

ganisazRvreba regionebis wylis reJimiT, gadidebuli nestiano-

biT dasavleT regionebSi da wylis deficitiT aRmosavleTSi; 

e.i. dasavleTi saWiroa ganvixiloT, rogorc gumiduri zonebi, 

xolo aRmosavleTi – rogorc ariduli. gumidur zonebSi miwis 

masivebis gamoyenebisas saWiroa zogierTi teritoriis daSroba, 

xolo aridul zonebSi – morwyva. 

es mdgomareoba ganpirobebulia korelaciuri gansxvavebiT 

mdinaris auzis simaRlisa ( H ) da Camodinebis moduliT ( M ) 

(cxr. 2.1). 

saqarTveloSi mdinaris Camonadenis 80% formirdeba amier-

kavkasiis regionSi da Cans wylis balansis arsebiTi gansxvaveba 

qveynis aRmosavleT da dasavleT nawilebs Soris. dasavleT 

saqarTvelos mdinareTa raodenoba 35,2%-iT metia aRmosavleT 

saqarTvelos mdinareTa raodenobaze (cxr. 2.2). Sesabamisad 

icvleba mdinareTa qselis sixSire da Camonadenis wliuri 

ganawileba (cxr. 2.3). 

wyaluxvobiT gamoirCeva maRalmTiani zona (100-180 l/wm km2): 

mTavari kavkasionis qedis samxreTi ferdobi bzifisa da kodo-

ris saTaveebTan, samegrelos qedisa da aWara-imereTis qedis 

Crdilo-dasavleT ferdobis dasavleT daboloebis zemo zona. 

met-naklebad gvalviania mtkvar-alaznis mdinareTaSorisi, sadac 

Camodinebis moduli ar aRemateba 1 l/wm km2-ze.  
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cxrili 2.1 

ZiriTadi korelaciuri damokidebuleba auzis simaRlesa ( H ) 

da Camodinebis moduls (M ) Soris 

raioni raionis mdebareoba 
korelaciuri 

damokidebuleba 

korelaciis 

koeficienti 

dasavleT amierkavkasia 

I Crdilo-dasavleTi 760 MH 53  0,72r  

II Crdilo-aRmosavleTi 
M

MH
05,0e47,17,56  0,68r  

III samxreTi 3500 MH 53  0,81r  

aRmosavleT amierkavkasia 

IV centraluri M

MH
03,0e 49  0,705r  

V Crdilo-aRmosavleTi 
M

MH
06,0e1,1 37,15  0,66r  

VI CrdiloeTi  0,59r  1,1MH 130

cxrili 2.2 

saqarTvelos mdinareTa parametrebi 

mdinareTa raodenoba (mricxveli),  

sigrZe (mniSvneli), km 

Za
l
ia
n 

mc
ir
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mc
ir

e 

s
aS

u
al

o
 

d
id
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t
er

it
o
r
ii

s
 

f
ar

T
o
b
i,
 k
m2
 

L<25 km L=26100km L=101500km L >500km

s
u
l
 

md
in

ar
eT

a 
qs

el
is

 
s
ix

S
ir

e,
 k
m/
km

2  

dasavleT 

saqarTvelo 32 634
94630

03618

7232

64
 

3731

9
 – 

04235

10918
 1,07 

aRmosavleT 

saqarTvelo 34 600
38218

1137

9892

76
 

971

4
 

*390

1
 

73222

1947
 0,68 

CrdiloeT 

saqarTvelo 2 614 
1621

756
 

31

1
 – – 

1931

757
 0,46 

sul 69 848
49050

90525

7435

141
 

3442

13
 

390

1
 

96758

06026
 0,85 

 * – mdinare mtkvris sigrZe mocemulia saqarTvelos farglebSi 
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cxrili 2.3 

saqarTvelos wylis resursebis ganawilebis krebsiTi cxrili 

raionebi 

# ZiriTadi maCveneblebi
zomis 

erTeuli
aRmosavleT 

nawili 

dasavleT 

nawili 

sul 

qveyanaSi 

1 raionis farTobi km2 37 307,00 32 633,70 69 940,70 

2 sakuTari Camonadeni km3 12,70 40,90 53,60 

3 tranzituli 

Camonadeni 
km3 2,20 7,00 9,20 

4 mTliani Camonadeni km3 14,90 47,90 62,80 

5 wliuri Camodineba 

1 ha farTobze ha

3km aTasi 5,30 12,50 17,80 

6 bunebrivi zedapiruli 

wylis resursebi wyal-

mcirobis weliwadSi 

(95% uzrunvelyofa) 

km3 6,50 29,30 35,80 

7 wylis resursebis 

zrda Camodinebis 

regulirebiT 1990 w. 

km3 1,456 0,979 2,435 

8 wylis resursebis 

aRricxva Camodinebis 

regulirebiT 1990 w. 

(95% uzrunvelyofa) 

km3 7,956 30,279 38,235 

 
wylis resursebis ganawilebis specifika saqarTvelos teri-

toriaze sxvadasxvanairia: samxreT saqarTveloSi axalcixis 

plato xasiaTdeba sustad ganviTarebuli mdinareTa qseliT; 

Sida qarTlis mTaTaSorisi dablobis ZiriTadi arteriaa 

md. mtkvari, romlis marcxena sanapiro uzrunvelyofilia msxvi-

li SenakadebiT: liaxvi, qsani, aragvi, xolo marjvena sanapiro 

deficituria wyalmcire Senakadebis gamo: Zama, tana da TeZami. 

gare kaxeTis zegnis erTaderT wyarod iTvleba md. iori Ta-

visi mcire Rvarcofuli xasiaTis SenakadebiT, es raioni 

yvelaze wyalmcirea. 

samelioracio uzrunvelyofiT SeiZleba ganisazRvros sof-

lis meurneobis produqciis (xorbali, bostneuli, xili, Cai, 

sakvebwarmoeba mecxoveleobisa da mefrinveleobisaTvis da sxv.) 

zrdis miznobrivi programebis mizanSewoniloba (cxr. 2.4). 
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cxrili 2.4 

melioraciis ganviTarebiT soflis meurneobis produqciis 

zrdis monacemebi aRmosavleT saqarTveloSi 

wlebi 
ZiriTadi maCveneblebi

zomis 

erTeuli 1980 1985 1990 2009 

meliorirebuli 

miwebis farTobi 
aT. ha 337,30 370,50 466,95 314,63 

 

1990 wels 406,30 aTas heqtar farTobze wylis normirebulma 

moxmarebam Seadgina 3679,8 mln.m3 (norma – 4981 m3/ha), xolo 

wyliT uzrunvelyofa ar aRemateboda 3118,8 mln.m3-s, deficiti 

Seadgenda 561 mln.m3-s. Semdgom wlebSi wyliT uzrunvelyofam 

daiklo sarwyavi sistemebis mdgomareobis gauaresebis gamo. 

gansakuTrebiT didia wylis deficiti zafxulis periodSi, 

rac gamowveulia mdinareebis alaznisa da ioris Camonadenis 

arasakmarisi daregulirebiT. aseve araa uzrunvelyofili 

wyliT xramis, deberdis, zemo alaznis, samgoris, udabnos da 

sxva sarwyavi sistemebi. miwebis mTliani fondidan, romelic 

morwyvas saWiroebs, moirwya mxolod 25,3%. rogorc vxedavT, 

sarwyavi miwaTmoqmedeba wylis mniSvnelovan deficits ganicdis, 

zogierT raionSi wyaluzrunvelyofa normaze 10-16-jer nakle-

bia. saWiroa rogorc Camonadenis raodenobis cvlileba, ise 

wliur ciklSi misi teritoriebze gadanawileba. 

dasaxuli RonisZiebebis efeqturoba ganisazRvreba rigi 

faqtorebiT: 

– sarwyavi miwebis farTobis gazrda mTiani raionebis 

xarjze, romelTa daxriloba metia 2030-ze; 
– TviTdinebiT morwyvis moculobis gazrda maRali sako-

mando niSnuliT, mTis wyalsacavebis Seqmnis xarjze; 

– mocemuli wylis resursebis gazrda mcirewyliani perio-

debis ciklebSi; 

– morwyuli miwebis gamoyeneba, romlebic datborilia 

wyaldidobis dros, pikuri xarjebis likvidaciisas 

kaSxlis hidrokvanZis qvemoT. 

wyalsacavebiani wyalsameurneo sistemebis efeqturobis gazr-

disa da gamoyenebisaTvis ufro mizanSewonilia regulirebadi mo-

culobis gazrda, Sesabamisad, Camonadenis gazrdiT. samwuxarod, 
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1991 wlidan arsebiTad Semcirda wyalsacaviani hidrokvanZebis 

mSeneblobis tempebi, xolo zogierTi sistema, praqtikulad, 

mwyobridan gamovida. sailustraciod moyvanilia daregulirebu-

li Camonadenis mTavari maCveneblebi saqarTvelos wyalsacavebi-

saTvis (cxr. 2.5). 

cxrili 2.5 

wyalsacavebiT daregulirebuli Camonadenis 

mTavari maCveneblebi da maTi gamoyeneba 

wyalsaca-

vis mocu-

loba, 

mln. m3 

dareguli-

rebis 

maxasiaTeb-

lebi 

sasargeblo 

wyalgacema 

wyalsacavi-

dan, Wmomx. 

# 
wyalsacavis 

dasaxeleba 

s
r
u
l
i 

V
s
r
 

s
as

ar
g
eb

l
o
 

V
s
as
 

g
am
d
in
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eb
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mo
c
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a 
50
%
 

W
g
am
d
., 
ml

n.
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Cad.W

W

Cad.W

W

w
l
iu

r
i 

mo
c
u
l
o
b
a 

ml
n.
m3
 

u
z
r
u
nv
el

-
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f
a 
%
 

Camona-
denis 
gamoye-
nebis 
koefi-
c

1 2 3 4 5 6 7 8 9 

energetikuli wyalsacavebi 

1 jvris 1090 662 4640 0,235 0,143 4523,9 50 

2 Saoris 90 87 128 0,703 0,679 1210,0 50 

irigaciuli da kompleqsuri wyalsacavebi 

1 Jinvalis 520 370 1373,7 0,378 0,269 1373,7 50 

2 sionis 325 300 342 0,95 0,877 333,6 50 

3 TeleTwylis 1,6 1,2 4,8 0,333 0,25 4,75 50 

4 algeTis 65 60 130 0,50 0,461 59,7 50 

5 marabdis 1,2 0,2 2,0 0,6 0,1 1,6 50 

6 zonkaris 40 39 302,4 0,132 0,129 105,0 50 

7 xramis 312 212 308 1,01 0,948 246,0 50 

cxrilSi ar aris mocemuli im wyalsacavebis maCveneblebi, ro

ikvebeba sairigacio arxebidan da maTi moculoba naklebia 1 mln.m

ar aris monacemebi maT sasargeblo wyalgacemaze. 

 
mdinaris Camonadenis gamoyenebis koeficienti, anu Sef

sruli wyalgacemisa gamdinarebis moculobasTan, xas

Camonadenis sruli gamoyenebiT (0,9), ZiriTadad da

saqarTvelos energetikul wyalsacavebSi. am SemT

Camonadenis gamoyenebis koeficientis mniSvneloba i
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regulirebuli moculobis zrdasTan erTad. Camonadenis gamoye-

nebis mcire koeficientebi irigaciul wyalsacavebze ganpirobe-

bulia gadinebis mcire moculobiT am wyalsacavebSi. 

saqarTvelos mTisa da mTiswina regionebis mdinareebi 

xasiaTdeba maRali energetikuli potencialiT. gamokvlevebiT, 

potenciuri simZlavre Seadgens daaxloebiT 18,4 mln.kvt-s, rac 

Seesabameba 160 miliard kvt.sT. weliwadSi (cxr. 2.6). 

cxrili 2.6 

saqarTvelos mTavari mdinareebis potenciuri 

hidroenergetikuli resursebis ganawileba 
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mtkvari 18 243 2 581 14,1 22 605 3,32 1,24 

rioni 13 418 3 488 19,1 30 557 3,15 2,27 

enguri 4 062 2 402 13,2 21 039 6,84 5,18 

kodori 2 036 1 542 8,5 13 509 7,78 6,65 

bzifi 1 502 931 5,1 8 153 5,32 5,44 

sul 39 262 10 944 60,0 95 863 26,41 20,78 

 

simZlavreTa aseTi koncentracia ganapirobebs am mdinareeb-

ze hidroteqnikuri sistemebis Seqmnas. 50%-iani sruli hidro-

teqnikuri potenciali modis im mdinareebze, romelTa hidroteq-

nikuri simZlavre metia 100 aTas kvt-ze, 15% – mcire mdinareeb-

ze, romelTa simZlavrea aranakleb 2 aTasi kvt, xolo danarCeni 

35% – saSualo Senakadebze, 2 aTasidan 100 aTas kvt-mde. saqar-

TveloSi teqnikuri hidroenergetikuli resursebi msxvil da 

saSualo mdinareebze Seadgens 81 miliard kvt.sT. weliwadSi. 

aqedan 73% ganlagebulia dasavleT saqarTveloSi, xolo 27% – 

aRmosavleT saqarTveloSi (cxr. 2.7). sul saqarTvelos mdinare-

ebis jamuri energetikuli potenciali Seadgens 1340 aTas 

kvt.sT/km2. 

saqarTvelos mdinareebis energetikuli potencialis cvale-

badoba damokidebulia maTi mTianobis xarisxze. 
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cxrili 2.7 

saqarTvelos mdinareebis energetikuli 

potencialis ganawileba 

mdinaris auzis 

dasaxeleba 

teqnikuri 

potenciali 

mlrd.kvt.sT/weli 

teqnikuri resursis 

procenti 

mtkvari 19,0 20,4 

rioni 13,4 14,2 

enguri 11,6 12,4 

kodori 9,5 10,1 

bzifi 4,7 5,0 

sul 58,2 62,1 

 

md. rioni – zemo welSi miekuTvneba mTis mdinareebs. am 

monakveTSi mdinaris xvedriTi potenciuri simZlavre icvleba 

1000-dan 5000 kvt-mde grZiv kilometrze. SuawelSi Tavmoyrilia 

mdinaris potenciuri energiis 80%, romelic calkeul monakve-

TebSi aRwevs 7000 kvt-s grZiv kilometrze, xolo roca mdinare 

gamodis kolxeTis dablobze, energia ecema 700 kvt-mde grZiv 

kilometrze. 

md. enguri – SesarTavis monakveTis garda, TiTqmis mTel 

sigrZeze mTis mdinareebs miekuTvneba. zemo welSi daqaneba 

aRwevs 40 m-s grZiv kilometrze, xolo xvedriTi simZlavre – 

2000 kvt-s grZiv kilometrze. SuawelSi xvedriTi simZlavre 

icvleba 7000-dan 14000 kvt-mde grZiv kilometrze, xolo Sesar-

Tavis monakveTSi ecema 1000 kvt-mde grZiv kilometrze. mocemul 

aspeqtSi mTeli mdinare efeqturia energetikuli gamoyenebis 

TvalsazrisiT. 

enguris hidroeleqtrosadguri yvelaze didi eleqtrosad-

guria mTel amierkavkasiaSi. enguris hidrokvanZis Seqmnisas 

gamoyenebul iqna mdinaris energetikuli potencialis TiTqmis 

50%. kaSxlis qveviT mdinaris Camonadeni gadagdebulia mdinare 

eriswyalSi, sadac aSenebulia kaskaduri tipis oTxi vardnili 

hesi. kaskadis saerTo dawneva kaSxlis kveTidan gadagdebamde 

Seadgens 500 m, xolo kompleqsuri hidrokvanZis simZlavre Sead-

gens 1640 mgvt. gamoTvlebis Tanaxmad, mdinaris sruli potencia-

lis gamoyenebiT gamomuSavebuli energiis raodenobam unda 

Seadginos 10 mlrd. kvt.sT weliwadSi. 
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md. mtkvari erT-erTi udidesi wyliani arteriaa mTel 

amierkavkasiaSi. mdinaris Camonadeni gamoiyeneba sairigaciod, 

praqtikulad, regionis mTel teritoriaze. energetikuli 

gamoyenebis TvalsazrisiT, praqtikul interess warmoadgens 

mdinaris zemo weli. 

saqarTveloSi eqspluatirebuli hesebis mier gamomuSavebu-

li energia 1990-iani wlebisaTvis Seadgenda daaxloebiT 

8,26 mlrd. kvt.sT-s weliwadSi, xolo hesebis jamuri simZlavre 

2,376 mln kvt-mde iyo. amasTan, gamouyenebeli rCeboda simZlavre, 

romelic igegmeboda sarealizaciod, 2,984 mln kvt-mde. saqarT-

velos energetikuli resursebi ara marto akmayofilebda qvey-

nis samomxmareblo bazars, aramed iZleoda ekonomikuri poten-

cialis gazrdis SesaZleblobas energoresursebis gayidvis 

xarjze. 

wyalsameurneo sistemebis nagebobebis kaskadebma wyalsacave-

biT mdinareebze engurze, rionze da sxv. unda gaaumjobesos 

samelioracio miwebis mdgomareoba, uzrunvelyos kolxeTis 

dablobis teritoriebis dacva wyaldidobebisagan da gazardos 

eleqtroenergiis wliuri gamomuSaveba ramdenime miliardi 

kilovat-saaTiT. 

aranakleb sayuradReboa mTis wyalsacavebis mniSvneloba 

wyaldidobebsa da wyalmovardnebTan brZolis dros. wyalmo-

vardnis talRis moculoba, saSualod, ganisazRvreba damoki-

debulebiT: 

t
n

Qr
W  , m3                         (2.1) 

sadac Q – saSualo saaTobrivi xarjebis jamia; t – dro (wm);  

n – intervalebis raodenoba. 

magaliTad, sionis wyalsacavze wyalmovardnis talRis 

moculoba, 10000 uzrunvelyofiT, Seadgens 92,4106 m3, xolo 1000 

uzrunvelyofiT – 70,2106 m3. ganxiluli pirobebi ganapirobebs 

Camonadenis regulirebis aucileblobas wylis resursebis 

gamoyenebis yvela SemTxvevaSi. 

saqarTvelos energosistemis dadgenili simZlavreebi 1990 

wlisaTvis Seadgenda 4050 mgvt-s. aqedan bazisuri Tboeleqtro-

sadgurebis wili iyo 1550 mgvt. amasTan, SeimCneoda bazisuri 

energosistemebis simZlavreebis saSualo Tviuri deficiti, ro-

melic 1600 mgvt-s Seadgenda. deficitis likvidacia SeiZleboda 

qveynis wylis resursebis gamoyenebiT, radgan saqarTvelos 

mdinareTa potenciuri simZlavre Seadgens 18,3 mln.kvt-s, rac 
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Seesabameba 159,4 miliard kvt.sT/weli potenciur energias. 

didi da saSualo mdinareebis teqnikuri hidroenergetikuli 

resursebi Seadgens 81 miliard kvt.sT-s weliwadSi, saidanac 

73% modis dasavleT saqarTveloze (52 miliardi kvt.sT) da 27% 

– aRmosavleT saqarTveloze (22 miliard kvt.sT). 

md. rionis energetika ufro intensiurad aris aTvisebuli. 

eqspluataciaSia 400 mgvt-ze meti simZlavris hesi, gamomuSavebiT 

2 mlrd. kvt.sT. gaTvaliswinebulia xuTi hesis mSenebloba, 

romelTagan daproeqtebulia ori kaskaduri tipis hesi. hesebis 

mSeneblobis Semdeg mTlianma gamomuSavebam unda Seadginos 4,56 

mlrd. kvt.sT weliwadSi. 

enguris kaskadSi Sesulia yvelaze didi hidrokvanZi amier-

kavkasiaSi – engurhesi oTxi vardnili hesiT md. eriswyalze, 

simZlavriT 1640 mgvt. gaTvaliswinebuli iyo Seqmniliyo kaskadi 

xuTi hesiT, mTliani gamomuSavebiT daaxloebiT 3,435 mlrd. 

kvt.sT/weli. 

aseve gaTvaliswinebuli iyo Seqmniliyo hesebi mdinareebze 

mtkvarze da kodorze. 

aRsaniSnavia hidrokvanZis Seqmnis perspeqtiva mTis da mTis-

wina adgilebSi, ufro efeqturad gamosayenebeli da garemo pi-

robebis naklebad damrRvevi. dablobi regionebis miwis datbor-

vis xvedriTi farTobi Seadgens daaxloebiT 36 ha/mln.kvt.sT, 

xolo sasoflo-sameurneo savargulebis – 15,5 ha/mln.kvt.sT, 

maSin, roca mTis sadinarebze igi ar aRemateba 1,4 da 3,5 

ha/mln.kvt.sT. 

saqarTvelos xvedriTi wyaluzrunvelyofis krebsiTi maCve-

neblebi moyvanilia cxrilSi 2.8. 

mTis wyalsacavebis rentabelobis ekonomikuri dasabuTebis 

ZiriTad principad miRebuli unda iyos saxalxo meurneobis 

sxvadasxva dargSi (melioracia, energetika, meTevzeoba, meurneo-

bis wyaldidobisagan dacva, rekreacia da sxv.) wyalsacavebis 

gamoyenebis SesaZlebloba. 

mTis wyalsacavebis ekonomikuri Sefasebis Sedegebi: 

– wyalsacavebis sanitaruli mdgomareobis gaumjobeseba, 

romelic moicavs sanapiro zolis stabilizaciisaTvis 

saWiro danaxarjebs. wyalsacavis energetikuli moxmarebi-

sas SesaZlebelia am danaxarjebis Sevseba eleqtro-

energiis safasuris gazrdis xarjze; 
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cxrili 2.8. 

saqarTvelos xvedriTi wyaluzrunvelyofis krebsiTi maCveneblebi 

saSualo wylianobis dros weliwadSi 

s a q a r T v e l o 
# 

maCveneblis 

dasaxeleba 

ganzo-

mileba dasavleTi aRmosavleTi sul 

1 adgilobrivi 

Camonadeni 
km3 42,9 13,5 56,4 

2 tranzituli 

Camonadeni 
km3 6,57 2,17 8,74 

3 saerTo Camonadeni km3 49,44 15,70 65,14 

4 teritoria (farTobi) km2 32400 37300 69700 

5 teritoriaze 

ganawileba 
aT.m3/km2 1525,9 490,91 2016,81 

6 wyalsacavSi akumu-

lirebuli wylis 

mTliani moculoba 

mln. m3 1497,1 1991 3488,1 

7 irigaciuli wyal-

sacavebis sasargeblo 

moculoba 

mln. m3 1,85 753,7 755,55 

8 wyalsacavebze mibmu-

li miwebis farTobi 

aTasi 

ha 
0,4 157,96 158,36 

9 sarwyavi miwebis uz-

runvelyofa wyalsa-

cavidan 

m3/ha 4265 4771 
4598 

(saSualo) 

10 wyalsacaviani hesebi-

dan energiis mTliani

gamomuSaveba 

mln. 

kvt.sT 
6836 902 7738 

 

– mTis pirobebSi ZiriTadi fondebis aRsadgeni danaxar-

jebi umniSvneloa; 

– mTian regionebSi datborili miwebis Sefaseba sakmaod 

rTulia. mizanSewonilia miwebis Semcirebis kompensacia 

soflis meurneobis warmoebis intensifikaciiT da, 

agreTve, sasoflo-sameurneo miwebis brunvaSi CarTviT. 

mxedvelobaSi miiReba ara datborili miwis farTi, 

aramed meliorirebiT Sesatyvisad damuSavebis Semdeg 

produqciis namati. 

analizi gviCvenebs, rom sasoflo-sameurneo savargulebis 

datborvis sidide mTian regionebSi, mis saerTo farTTan Seda-

rebiT, mcirea da sruliad SesaZlebelia Seivsos samelioracio 
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samuSaoebis intensifikaciiT. 

mocemuli maCveneblebiT mTis wyalsacavebi gacilebiT ren-

tabeluria, gansakuTrebiT energetikuli moxmarebisaTvis. 

produqciis balansis aRsadgeni sakompensacio danaxarjebi 

ganisazRvreba axali miwebis aTvisebiT, melioraciuli Ronis-

Ziebebis RirebulebiT an gamoyenebuli miwebis Zirfesviani gaum-

jobesebiT, rac uzrunvelyofs sasoflo-sameurneo warmoebis 

srul aRdgenas. 

– mTis pirobebSi gansakuTrebul jgufs qmnis filtraciis 

likvidaciis RonisZiebebi. danaxarjebSi, garda filtra-

ciis likvidaciisa, gaTvaliswinebuli unda iyos Camo-

nazvavi da mewyruli kerebis stabilizaciaze gaweuli 

xarjebi; 

– qveda biefSi sakompensacio danaxarjebis SemadgenlobaSi 

unda Sediodes: wylis resursebis gamoyenebis SezRudve-

biT gamowveuli danakargebi da damatebiTi xarjebi dam-

cavi nagebobebis mSeneblobisaTvis, romlebic Tavidan 

aicilebs kalapotebis garecxvas. Tu wyalsacavis aSene-

bamde kalapotis mdgomareoba qveda biefSi stabiluria, 

maSin sruli danaxarjebi Seesatyviseba sakompensacios. 

danarCen SemTxvevebSi sakompensacio danaxarjebis gansa-

sazRvrad aucilebelia sakompensacio RonisZiebebis vari-

antebis Rirebulebis gaangariSeba. 

sayofacxovrebo pirobebis cvlilebebis ganxilvisas auci-

lebelia ganisazRvros kalapotisa da napirebis garecxvis 

intensifikaciis SesaZlebloba. 

mTis wyalsacavebis specifika, romelic mdgomareobs wyal-

satevis intensiur daleqvaSi, moiTxovs damatebiTi samuSaoebis 

Catarebas: 

– SeizRudos tyis Cexva da cicabo ferdobebis aTviseba 

sasoflo-sameurneo kulturebis mosayvanad; 

– ganxorcieldes fitomelioraciuli samuSaoebi, rogorc 

TviT wyalsacavis auzSi, ise mdinaris auzSic (kaSxlis 

zeviT), romelic kvebavs wyalsacavs; 

– Sesruldes Camonazvavisa da Camonaqcevis sawinaaRmdego 

RonisZiebebi wyalsacavis auzSi; 

– gamovlindes Rvarcofuli kerebi, rogorc wyalsacavis 

auzSi, ise mis mkvebav mdinaris auzSi, wyalsacavis zemoT 

da Catardes Rvarcofebis asacilebeli RonisZiebebi. 
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yvela am RonisZiebis Catareba moiTxovs danaxarjebis 

gansazRvras, romlebic sakompensacio danaxarjebs unda 

mivakuTvnoT. 

saqarTvelos teritoria mdidaria istoriuli da uZvelesi 

kulturuli ZeglebiT. wyalsameurneo samuSaoebis dros es 

Zeglebi xvdeba datborvisa da ngrevis zonaSi. am kulturis 

Zeglebis gamosavlenad, gadasatanad da axal adgilze aRsad-

genad saWiroa danaxarjebi, romelTa aRricxvac aucilebelia. 

 

 

 

 

 

  

 

 



 

 

 

 

Tavi 3. saqarTvelos mTis wyalsacavebis 

zemoqmedeba garemoze 

(naturuli kvlevebis Sedegebi) 
 

mTis wyalsacavebis Seqmnisas SeimCneva mikroklimatis (eko-

klimatis) Secvla, upiratesad wyalsatevze da sanapiro zonis 

mcire teritoriaze, radgan wyalsacavis klimatze gavlenis 

zonis zomebi damokidebulia wylis sarkis farTobze, moculo-

baze, raionis fizikur-geografiul mdgomareobaze da mis 

adgilmdebareobaze. mTis wyalsacavebis klimatze zemoqmedebis 

siganis zRurbli ar aRemateba 14 km-s. haeris saSualo wliuri 

temperatura icvleba 0,52-is sazRvrebSi. haeris sinotive 

izrdeba 24%-iT, naleqebis saSualo raodenoba – 35 mm. 
raionebSi, sadac cxeli klimatia, mTis wyalsacavebis Seqm-

nas dadebiTi mniSvneloba aqvs. is gamoixateba maqsimaluri 

temperaturis dawevaSi, sinotivis zrdaSi, damtverianebis 

SemcirebaSi da sxv. 

wyalsacavebis Seqmna mTis da mTiswina regionebSi klimatu-

ri maCveneblebis droiT ciklSi umniSvnelo cvlilebebs iwvevs. 

praqtikulad ar SeimCneva niadagis safaris transformacia da 

florisa da faunis Secvla mimdebare teritoriaze. 

mravalwliani gamokvlevebisa da samecniero-teqnikuri lite-

raturis analizma [Авакян А.Б., Воропаев Г.В., 1986; Варазашвили Н.Г., 
2002] am monografiis avtorebs ufleba misca daemuSavebinaT 

wyalsacavis garemoze zegavlenis teritoriuli klasifikacia 

[Иорданишвили И.К., Иорданишвили К.Т., 1976-2008]. 
1. wyalsacavis raioni SeiZleba gavyoT or qveraionad: 

  a) wyalsacavis tafobi; 

  b) mocemuli wyalsacavis mimdebare teritoriis sxvadasxva 

zonaze pirdapiri da iribi zegavlenis sazRvrebi (hidrologiu-

ri, hidrogeologiuri, klimaturi, biologiuri. 

2. wyalSemkrebi auzis raioni qveraionebiT: 

  a) mdinareebi, romlebic Caedineba wyalsacavSi da romleb-

zec aucileblad aisaxeba misi zemoqmedeba; 
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  b) wyalSemkrebi farTobi, romelzec wyalsacavs umetesad 

iribi zegavlena aqvs. 

3. qveda biefis raioni, sadac icvleba Camonadenis Txevadi, 

myari, qimiuri da biologiuri reJimi. moicavs mdinares, mis 

xeobas, deltas da wyalmimRebs. 

4. raioni, sadac wyalsacavis xarjze aris wylis resursebis 

mateba da maTi gamoyeneba (sarwyavi da gawylovanebuli masivebi). 

miTiTebul raionebSi mTis wyalsacavebis zemoqmedebis Tavi-

sebureba SemdegSi gamoixateba: 

bunebrivi pirobebis Secvla zeda biefSi wyalsacavis eqs-

pluataciis reJimiT, misi morfometriiT da konfiguraciiT, 

tafobis morfologiiT, amgebi qanebis SemadgenlobiT. 

mdinaris xeobis qveda biefSi bunebrivi pirobebis xasiaTisa 

da siRrmis Secvla damokidebulia Camonadenis regulirebis 

xarisxze da saxeobaze. 

bunebis Secvlis mravalferovneba da intensiuroba bevradaa 

damokidebuli TviT wyalsacavis Taviseburebaze. garemos Secv-

la vlindeba liTosferoSi, hidrosferoSi, atmosferoSi, bio-

sferoSi da aisaxeba maT yvela elementSi – geodinamikaSi (seis-

murSi), reliefSi, hidrogeologiaSi, hidrologiaSi, klimatur 

pirobebSi. 

mTis wyalsacavebis Seqmnisas garemos Secvlas aqvs rogorc 

dadebiTi, ise uaryofiTi xasiaTi. wyalsacavebis daproeqtebis, 

mSeneblobisa da eqspluataciis dros praqtikuli amocana 

mdgomareobs imaSi, rom rac SeiZleba SevamciroT uaryofiTi 

Sedegebi (parametrebis amorCeviT, hidrokvanZis eqspluataciis 

reJimiT, damcavi RonisZiebebis ganxorcielebiT). 

mTis wyalsacavebis gavlena mimdebare teritoriis bunebriv 

pirobebze, rogorc wesi, ukve arsebuli bunebrivi procesebis 

zemoqmedebis sazRvrebSia. sanam gadavalT mTis wyalsacavebis 

garemoze zemoqmedebis calkeuli aspeqtebis ganxilvaze, ganvi-

xiloT axali terminologia, romlis gamoyenebac migviyvans 

problemis gamokvlevis axal samyaroSi. 
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3.1. wyalsacavebis `garemos dacvis~ 

Tanamedrove cnebebi 
 

bunebisa da misi resursebis dacvis saerTaSoriso kavSiri 

daarsda 1948 wels da misi mTavari ofisi mdebareobs q. morJeSi 

(Sveicaria). kavSiris mizania awarmoos samecniero muSaoba, 

romelic uzrunvelyofs cocxali samyaros – adamianis bunebri-

vi garemos – da bunebrivi resursebis xangrZliv arsebobas 

ekonomikuri da socialuri mniSvnelobis gaTvaliswinebiT. 

bunebis dacvis msoflio fondi – saerTaSoriso saqvelmoq-

medo organizaciaa, romelic zrunavs ekologiuri sistemebisa 

da msoflio faunis dacvis sakiTxebze da saamisod axorcie-

lebs mravalferovan programas. bunebis dacvis msoflio fondi 

daarsebulia 1961 wels Sveicariis kanonmdeblobis safuZvelze; 

misi mTavari ofisi agreTve q. morJeSia. 

1961 wlidan bunebis dacvis saerTaSoriso kavSiri monaTesa-

ve organizaciebTan mWidro kontaqtSia, TanamSromlobs maTTan. 

es proeqtebi moicavs sakiTxebis farTo wyebas – ganaTlebas, 

ekologiur gamokvlevebs da iTvaliswinebs finansur daxmarebas 

zogierTi wamyvani organizaciisaTvis, romlebic moqmedeben 

bunebis dacvis interesebisaTvis saerTaSoriso masStabiT. 

1977 wels TbilisSi gaimarTa pirveli samTavrobaTaSoriso 

konferencia garemos dacvis dargSi ganaTlebis sakiTxebze, 

romelic moiwvia iuneskom gaerTianebuli erebis organizaciis 

garemos dacvis programasTan TanamSromlobiT. konferenciam 

ganixila bunebis dacvis saganmanaTleblo da aRmzrdelobiT 

muSaobasTan dakavSirebul sakiTxTa farTo wre da miiRo Tbi-

lisis deklaracia garemos dacvis dargSi. 

Tbilisis konferenciaze gaSuqda saerTaSoriso kavSiris 

muSaoba bunebis dacvis terminTa mravalenovani leqsikonis 

mosamzadeblad, romelic 1976 wels gamoqveynda q. morJeSi (Svei-

caria). qarTuli teqstis Sesadgenad muSaobdnen saqarTvelos 

mecnierebaTa akademiis bunebis dacvis komisiis wevrebi g.p. enu-

qiZe da k.d. mamisaSvili. 

bunebis dacva dRes saerTaSoriso saqmea, romelic moicavs 

bunebrivi resursebis gonivruli da frTxili gamoyenebis, gare-

mos sisufTaveze kontrolis, bunebis dacvis, iSviaTi da mospo-

bis gzaze mdgar mcenareTa da cxovelTa saxeobebis SenarCune-

bis, genetikuri resursebis dacvisa da mraval sxva sakiTxs. bu-

nebis dacva SeiZleba ganimartos, rogorc `garemos im nawilis 
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racionaluri gamoyenebis principebi da meTodebi, romlebic 

Sedgeba bunebrivi komponentebisagan (haeri, wyali, niadagi, 

organizmebi), kacobriobis axlandeli da momavali interesebi-

saTvis gamosayeneblad maTi potencialis SenarCunebis gziT~. 

TviT cneba `bunebis dacva~ XX saukunis ganmavlobaSi gafa-

rTovda rogorc SinaarsiT, ise moculobiT. wyvets ra preven-

ciuli gegmis amocanebs – adamianis iseTi moqmedebis Tavidan 

acilebas, romelic pirdapir zians ayenebs adamianis bunebrivi 

garemocvis obieqtebs, bunebis dacva amJamad mimarTulia iqiT, 

rom adamiani TviTon aqtiurad qmnides iseT garemos, romelSic 

organulad iqneba Serwymuli rogorc misi namoqmedari, ise 

biosferos TviTregulirebadi elementebi (komponentebi). 

sistematizirebuli bunebis dacvis terminologia, romelic 

aucilebelia wylis resursebis ekologiis dacvis sakiTxebis 

gamosakvlevad, Semdegia: 

zogadi cnebebi 

abioturi garemo – aracocxali garemos fizikuri da 

qimiuri pirobebi; 

abioturi faqtori – zegavlena, romelsac axdens organizm-

ze (organizmebze) garemos fizikuri da qimiuri pirobebi; 

adgilsamyofeli – 1) abioturi da bioturi pirobebis 

erToblioba, romelSic cxovrobs individi an populacia,  

2) garemos erTeuli nakveTi imave pirobebiT; 

anTropogenuri landSafti – landSafti, romlis forma da 

garegani Tvisebebi warmoadgens adamianis zemoqmedebis Sedegs; 

anTropogenuri faqtori – zegavlena, romelsac adamiani 

Tavisi saqmianobiT axdens organizmze, biotur Tanasazogadoe-

baze an landSaftze; 

araaRdgenadi bunebrivi resursebi – bunebrivi resursebi, 

romelTac ar aqvs TviTaRdgenis unari; 

areali – biosferos nawili, romlis farglebSic aris gavr-

celebuli cocxali da aracocxali saxeoba; 

aRkveTili – bunebrivi kompleqsis erTi an ramdenime 

komponentis dasacavad gamoyofili bunebis monakveTi, romlis 

farglebSi akrZaluli an SezRudulia moqmedebis calkeuli 

saxeebi; 

biomi – bioturi Tanasazogadoeba – im urTierTdakavSirebu-
li organizmebis Tanasazogadoeba, romlebic cxovroben xmele-

Tis an wyalsacavis garkveul monakveTze; 
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biosfero – fena, romelic gars artyia dedamiwas, Seicavs 

cocxal organizmebs, romlebic gavlenas axdenen mis Semadgen-

lobaze, struqturasa da energetikaze; 

biotopi – geografiuli garemos umciresi monakveTi, rome-

lic dasaxlebulia mcenareTa (an cxovelTa) TanasazogadoebiT 

da xasiaTdeba garemos erTgvarovnobis maRali xarisxiT; 

bioturi faqtori – zegavlena, romelsac ganicdian orga-

nizmebisagan; 

biocenozi – es aris erTgvarovani bunebrivi elementebis 

erToblioba dedamiwis zedapiris garkveul monakveTze (atmo-

sfero, mTis qanebi, hidrologiuri pirobebi, mcenareuloba, 

cxovelTa samyaro, mikroorganizmebi da niadagebi); 

bunebis dacva – garemos im nawilis racionaluri gamoye-

nebis principebi da meTodebi, romlebic Sedgeba bunebrivi 

komponentebisagan (haeri, wyali, niadagi, organizmebi), kacobrio-

bis axlandeli da momavali interesebisaTvis; 

bunebis daculi obieqtebi – bunebrivi garemos nebismieri 

nawili, romelsac icaven; 

bunebis daculi nakveTi – bunebis nakveTi, romlis yovelgva-

ri gamoyeneba, rac SeuTavsebelia misi dacvis miznebTan, SezRu-

dulia an akrZalulia kanoniT; 

bunebrivi landSafti – landSafti, sadac Semonaxulia misi 

pirvandeli buneba da arsebiTad ar Secvlila adamianis moqme-

debis Sedegad; 

bunebrivi, pirveladi, xeluxlebeli Tanasazogadoeba – 
bioturi Tanasazogadoeba, romelic arsebiTad ar Secvlila 

adamianis zemoqmedebis Sedegad; 

bunebrivi faqtorebi – organizmze, moqmedi bioturi da 

abioturi faqtorebis erToblioba, Cveulebriv, adamianis gavle-

nis gamoricxviT; 

bunebrivi resursebi – bunebrivi garemos rogorc aRdgenadi, 
ise araaRdgenadi Semadgenlobis erToblioba, romlebic gamoi-

yeneba an SeiZleba gamoyenebul iqnes adamianis mier (mag.: tye, 

cxovelTa samyaro, mineralebi, wyali, miwa, haeri) an aramateria-

luri (mag.: landSafti); 

buferuli (dacvis) zona – zona, romlis farglebSi akrZa-

lulia yovelgvari moqmedeba, rac zians moutans zonis miznebis 

ganxorcielebas; 

gamiznuli reJimis nakrZali – bunebis daculi nakveTi, rom-

lis sasurvel mdgomareobaSi SenarCuneba moiTxovs adamianis 
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gansakuTrebul Carevas; 

gamWuWyianebeli – gaWuWyianebis gamomwvevi nivTiereba an 

energiis saxeoba; 

garemo – Tavdapirvelad is, rac gars artyia organizms an 

organizmebs. amJamad termini, Cveulebriv, ixmareba SedarebiT 

ufro farTo mniSvnelobiT: pirobaTa erToblioba, romlebic 

gars artyia adamians da zegavlenas axdens masze (am mniSvnelo-

biT termini ekvivalenturia `adamianis garemosi~ da gamoiyeneba 

rogorc uSualod garemosaTvis, ise mTlianad biosferosaTvis; 

garemos xarisxi – garemos mdgomareobis sazomi, organizme-
bis, maT Soris adamianis, fizikur da fsiqikur janmrTelobaze 

misi zemoqmedebis gaTvaliswinebiT, adamianis CaTvliT; 

gawmenda – saSiSi an arasasurveli komponentebis moSoreba 

Camonadeni wylebidan, gadanayaridan da narCenebidan; 

gaWuWyianeba – yovelgvari nivTierebis (mkvrivi, Txevadi an 

airisebri) an energiis saxeobis (siTbo, bgera, radioaqtivoba) 

garemoSi moxvedra im odenobiT, romelic dasaSveb dones 

aRemateba; 

dalamva – mdgar an nela mimdinare wyalSi wvrilmarcvlo-

vani nawilakebis daleqva; 

daleqva – mdgar an nela mimdinare wyalSi msxvilmarcvlo-

vani nawilakebis daleqva; 

dasilva – wyalSi silis daleqva; 

dacva – RonisZieba, romelic mimarTulia garemos bioturi 

da abioturi obieqtisaTvis mosalodneli zianis Tavidan 

asacileblad; 

egzogenuri procesebi – procesebi, romlebic ganpirobebu-

lia gare mizezebiT (wyalsacavSi wylis moculobiT, qariT, 

talRuri movlenebiT da sxv.); 

evtrofikacia – wyalsatevis gamdidreba, romlis Sedegad 

icvleba misi bioturi Tanasazogadoebebi, Cqardeba organul 

nivTierebaTa zrda da irRveva Camoyalibebuli ekosistemebi. 

amJamad termini xSirad ixmareba adamianis zemoqmedebis Sedegad 

wyalsatevis swrafi gamdidrebis aRsaniSnavad; 

endogenuri procesebi – procesebi, romlebic ganpirobebu-

lia dedamiwis Sida ZalebiT (teqtonikuriT, vulkanebiT, 

miwisZvriT da sxv.); 

ekologia (berZ. `oikos~ – saxli, sacxovrebeli + logos) – 

mecnierebis dargi, romelic Seiswavlis cxovelebis, mcenaree-

bis, mikroorganizmebisa da sxvadasxva daniSnulebis obieqtebis 
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garemosTan urTierTobas; 

ekologiuri niSi – saxeobis mier dakavebuli adgilsamyofe-

lis umciresi danayofi; 

ekologiuri wonasworoba – dinamikuri wonasworobis mdgo-
mareoba, romlis drosac sistemis Semadgenel populaciebs aqvs 

tendencia SeinarCunos raodenoba an misi cvalebadobis done 

romelime saSualo mniSvnelobis farglebSi; 

ekosistema – cocxali da aracocxali organizmebis abiotu-

ri garemos urTierTdakavSirebuli sistema; 

ekocidi (berZ. `oikos~ – saxli, sacxovrebeli + laTin. 

`caedio~ – vanadgureb) – xalxis adgilsamyofelis garemos ganad-

gureba sxvadasxva gamanadgurebeli meTodebiT; 

erovnuli parki – SedarebiT farTo teritoria, romlis 

bunebrivi pirobebi arsebiTad ar Secvlila adamianis zemoqme-

debiT da reliefis forma, fauna, flora, binadrobisa da 

aRmocenebis adgilebi iwvevs did interess anda gansakuTrebiT 

Tvalwarmtacia; 

zoocenozi – cxovelebisagan warmoqmnili biocenozis nawili; 

TviTgawmenda – fizikur-qimiuri da biologiuri procesi 

wyalSi arsebuli narCenebis gadaqcevisa uvnebel naerTebad, 

romlebic Cveulebrivia bunebaSi; 

koncentraciis dasaSvebi ukiduresi zRvari – garemoSi 

gamWuWyianebeli nivTierebebis maqsimaluri doza, romelic 

garkveuli organizmebisaTvis iTvleba uvneblad (uflebrivi 

norma anu rekomendacia); 

landSaftis marTva – sxvadasxva xerxisa da saSualebis 

gamoyeneba niadagis, mcenareulobis, cxovelTa samyarosi da 

landSaftis, wylis resursebis SenarCunebis an maTi mizandasa-

xuli Secvlis sasurveli miznis misaRwevad; 

monitoringi – cvladi sididis regularuli gazomva miRe-

bul normasTan misi Sedarebis mizniT (garemos faqtorebis 

gasazomad); 

myari Camonadeni – mimdinare wylis mier (mdinareebiT) gada-

tanili mineraluri an organuli masalis mkvrivi nawilakebi; 

nakrZali – bunebis nakveTi da dawesebuleba, romelic 

Camoyalibebulia bunebrivi kompleqsis dasacavad da Sesas-

wavlad; 

niadagis erozia – niadagis nawilakebis CamoSla qaris an 

wylis zemoqmedebis Sedegad; 

raionuli dagegmva – gegmebis Sedgena bunebrivi garemos 
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yvelaze ukeT gamoyenebisaTvis, rac gulisxmobs ekonomikuri 

ganviTarebis, adamianTa gansaxlebisa da garemos dacvis gegmebs 

garkveul raionSi; 

savargulebis dacva – sxvadasxva xerxisa da saSualebis 

gamoyeneba adgilsamyofelis dacvis, gaumjobesebisa da mizan-

dasaxuli SecvlisaTvis; 

socialuri ekologia – sociologiis ganayofi, romelic 

Seiswavlis adamianisa da garemos urTierTobas; 

sruli nakrZali – bunebis daculi nakveTi, romelzec 

mTlianad gamoricxulia adamianis yovelgvari Careva, garda 

mkacrad kontrolirebuli samecniero gamokvlevebisa, romlebic 

gavlenas ar axdens dacul obieqtze; 

teritoriuli dagegmva – RonisZiebebi teritoriis gamoyene-
bis Sesaxeb gadawyvetilebaTa mosamzadeblad am teritoriis 

sxvadasxva miznisaTvis misi mniSvnelobis da SesaZleblobebis 

Seswavlisa da Sefasebis safuZvelze; 

fitocenozi – mcenareulobisagan warmoqmnili biocenozis 

nawili; 

wyalqveSa parki – wylis donis yvelaze zeda zRvridan 

fskeramde arsebuli zona, sadac daculia wyalsatevis fskerisa 

da wylis fenebis Tanasazogadoeba; 

wyliT uzrunvelyofa – sayofacxovrebo, sasoflo-sameur-

neo, sawarmoo miznebisaTvis an gareuli cxovelebisa da mcena-

reebisaTvis gamosayeneblad misawvdomi wylis raodenoba; 

wylis meurneoba – wylis resursebis moxmarebis regulire-

bis mizniT teqnikuri saSualebebisa da xerxebis gamoyeneba, maT 

Soris dacva ngrevisagan, rasac iwvevs wylis ukontrolo gada-

adgileba; 

Camdinare wylebi – wylebi, romlebic gaWuWyianebulia sayo-

facxovrebo, samrewvelo an sasoflo-sameurneo mizniT maTi 

gamoyenebis Sedegad; 

SenarCuneba – RonisZieba garemos obieqtis dRevandel mdgo-

mareobaSi SesanarCuneblad. 

wyalsacavebis ekosistemis Seswavla SeiZleba oTx etapad 

gavyoT. umniSvnelovanesia kvlevis pirveli etapi, rodesac 

kvleva-Zieba mimarTulia nagebobis mSeneblobaze. dadebiT 

SemTxvevaSi saWiro proeqtis Sedgena da obieqtis mSenebloba 

(meore etapi). mesame etapi iwyeba kaSxlis mSeneblobis 

damTavrebisa da wyalsacavis Sevsebis dawyebisTanave. swored am 

etapze iwyeba ekosistemis aramdgradobis gamovlena. meoTxe 
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etapi iwyeba dawyebiTi ekologiuri gamokvlevebis Semdeg, 

wyalsacavis mdgradi funqcionirebis dawyebasTan erTad. 

agebuli wyalsacavebis ekologiuri Sefasebis safuZvelze 

gamoyofilia gavlenis ori zona – zeda da qveda biefi. 

zeda biefSi mimdinareobs sasoflo-sameurneo naTesebis, 

tyeebis, sxvadasxva obieqtebis da dasaxlebuli punqtebis dat-

borva; gruntis wylebis dinamikis Secvla, rac iwvevs wyalsaca-

vebis teritoriebis datborvas da mewyruli procesebis gaZlie-

rebas; wyalsacavebis napirebis gadamuSaveba; wyalsacavSi myari 

Camonadenis akumulacia, rac sasargeblo moculobis dakargvas 

iwvevs; wyalsacavSi wylis xarisxis Secvla da sxv. 

qveda biefSi mimdinareobs wyaldidobis wylis xarjebis 

Semcireba; mdinareSi wylis donis mkveTri gazrda; Tevzebis 

Zvirfasi jiSebis ganadgureba; kalapotis garecxva qveda biefSi 

da wylis donis vardna; datborvisas niadagis nayofierebis 

daqveiTeba. 

 

 

3.2. mTis wyalsacavebis napirebis formireba 

 
mTis wyalsacavebis napirebis formirebis procesebi iwyeba 

wyalsacavebis Sevsebidan. wyalsacavebis napirebis gadamuSaveba 

Sedis aT yvelaze saSiS teqnobunebriv procesSi. wyalsacavis 

napirebis formirebis zonaSia sanapiro teritoriebisa da nage-

bobebis dakargva. wyalsacavis Sevsebis dros SeimCneva TandaTa-

nobiTi wyalgajereba, mTis qanebis simkvrivis Semcireba sanapi-

ro ferdobze. am (nulovan) stadiaSi procesebis ganviTarebisas 

xdeba sanapiro gruntebis struqturis mikrodeformacia, rac 

latentur (farul) xasiaTs atarebs. 

farul stadiaSi garemos darRvevis masStabebze damokidebu-

lia Camozvavebis intensiuroba, mewyrebi, karstuli Cavardnebi, 

daweva da sxva swrafad ganviTarebadi geologiuri procesebi. 

sanapiro zolze talRuri procesebis energetikuli 

zemoqmedeba aZlierebs pirveldawyebiT destruqciul procesebs.  

mTis wyalsacavebis sanapiro ferdobebis gadamuSavebisas 

viTardeba Tanamedrove deformaciuli procesebis kompleqsi 

(abrazia, garecxva, mewyruli gadaadgileba, Camozvaveba da sxv.). 

mdinaris xeobis ferdobebis formirebis kvlevebia: 

– Tanamedrove geologiuri procesebis mimarTulebisa da 

intensiurobis ganviTareba (rRvevis moculoba, ferdobis 
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ukandaxeva, stabilizaciis dro); 

– profilebis gadamuSavebis ZiriTadi elementebis dadgena 

(garecxvis zeda da qveda sazRvrebi, daxramvis simaRle. 

abraziuli da akumulaciuri TavTxelebis daxriloba da 

sigane, aseve sakvlevi nakveTis sazRvrebSi sanapiro 

zolis konfiguraciis Secvla). 

wyalsatevis tafobis cvlilebebis prognozirebisas gamoi-

yofa ori zona, romelTa sazRvrebSi icvleba sawyisi faqtore-

bi da saWiroa maTi ranJireba: 

– kaSxalTan, sadac ZiriTadi faqtoria talRuri reJimi; 

– zeda zonis cvalebadi reJimi, sadac abraziuli reJimi 

periodulad icvleba kalapoturi reJimiT. ZiriTadi 

faqtori – Camonadeni dinebebi. 

napirebis cvlilebebis prognozirebis meTodikis gamoyenebis 

dasazusteblad gamoiyofa wyalsacavebis tipizaciis Semdegi 

kriteriumebi: 

– wyalsacavis tipi, procesebis ganviTarebis mdgomareobis 

gaTvaliswinebiT (vakis, mTiswina, mTis); 

– prognozirebis meTodikis sawyisi mdgomareoba (bunebrivi 

analogebi, energetikuli meTodebi talRuri energiis 

gaTvaliswinebiT, maTematikuri modelireba mrudis reg-

resiis koreqtirebiT); 

– procesebis ganviTarebis droebiTi daxasiaTeba (mokleva-

diani – 1 wlidan 10 wlamde, grZelvadiani – 10-dan 50 

wlamde da sistemis dinamiuri wonasworobis miRwevis 

gansazRvris dromde); 

– sivrcobrivi orientacia (sibrtyiTi prognozi TiTo Wri-

liT, organzomilebian monakveTebze, vrceldeba wyalsa-

cavis perimetrze); 

prognozis monacemebi SeiZleba davyoT or jgufad: fonuri 

– ganviTarebis xarisxis suraTis ganmsazRvreli da Semajamebe-

li (integraluri) – raodenobrivi maCveneblebis ganmsazRvreli. 

fonuri prognozi sruldeba bunebrivi analogebis klasifi-

kaciur-analogiuri sqemebis gamoyenebiT. amasTan, Tu donis 

gadamuSaveba metia 20 metrze, maSin ageba unda Sesruldes 

yovel 20-25 metrSi. 

napirebis gadamuSavebis detaluri integraluri prognozis 
SemadgenlobaSi CarTuli unda iyos: 

– maxasiaTebeli ubnebis gamoyofa wyalsatevis perimetrze 

morfologiuri situaciis, liTologiuri kompleqsis da 
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sanapiro ferdobebis gadamuSavebis procesebis ganviTa-

rebis mimarTulebis Sesabamisad; 

– qvekomponentebis monacemebis prognozebis ganzogadeba 

sxvadasxva mimarTulebis procesebis ganviTarebis gaTva-

liswinebiT; 

– deformaciis saerTo raodenobrivi maCveneblebis dadgena 

sanapiro zonaSi ubnebis gamoyofiT, sadac aucilebelia 

Catardes dacviTi da garemosdamcavi RonisZiebebi. 

mTis wyalsacavebze SeiZleba erTi ferdobis sazRvrebSi 

dagvWirdes napirebis gadamuSavebis prognozirebis sxvadasxva 

meTodebis gamoyeneba, radgan aq SeimCneva procesebis xasiaTis 

cvla, rogorc ferdobis sigrZeze, ise mis simaRleze, geomor-

fologiuri situaciisa da wylis donis SesamCnevi cvalebado-

bis Sedegad. 

aRniSnuli faqtorebis gaTvaliswinebiT rekomendebulia 

prognozirebis Semdegi rigiTobiT Sesruleba: 

– sanapiro procesebis ganviTarebis saerTo mimarTulebis 

gansazRvra; 

– ferdobis ganviTarebis istoriis analizi; 

– wyalsacavis perimetrze sanapiro ferdobebze sxvadasxva 

tipebis gavrcelebis genetikuri klasifikaciis sazRvre-

bis dadgena ferdobis simaRleze wyalsacavSi wylis 

donis cvalebadobis sazRvrebSi; 

– rRvevis moculobis da danaleqis raodenobrivi Sefaseba 

ferdobis sigrZeze da simaRleze. 

aRniSnuli pirobebi ganapirobebs prognozirebis sxvadasxva 

meTodikisa da pirveladi monacemebis sxvadasxva 

kompleqtebis gamoyenebis aucileblobas. saxeldobr: 

– denudaciur-abraziul napirebze – gamofitvis integra-

luri siCqareebi qanebis cikluri wyalgajerebisa da 

gamoSrobis gaTvaliswinebiT; 

– zvavebisa da mewyrebis formireba kldovani da naxevrad 

kldovani qanebis maRal ferdobebze mTa-kldovan arealSi; 

– karstuli napirebis gadamuSavebis procesebis ganviTare-

ba dgindeba tipuri xerxiT qanebSi araxsnadi minarevebis 

raodenobis safuZvelze da moiTxovs specialuri kvleve-

bis Catarebas. 

wyalsacavis sanapiro ferdobebis gadaformirebis progno-

zis SemadgenlobaSi saWiroa SeviyvanoT yvela procesis 

ZiriTadi monacemebi: abrazia, mewyrebi, flateebi, 



dawevebi, karstebi da sxv., romelTa tipizacia sruldeba 

sanapiro ferdobis sainJinro-geololgiuri klasifika-

ciis bazaze. sawyisi gamoTvlebi sruldeba pirveladi 

procesebis mixedviT. integraluri prognozi SeiZleba 

miRebul iqnes, rogorc ferdobis ganviTarebis yvela 

stadiis gamoTvlis Semajamebeli efeqti. ferdobis pro-

filis gadamuSavebis ZiriTadi elementebis gansazRvra 

mocemul droSi moiTxovs Semdegi monacemebis CarTvas: 

– ferdobis Sida formirebis sazRvrebs; 

– sanapiro meCeCebis moxazulobasa da SesaZlo cvlilebebs 

droSi; 

– donis da stabilizaciis xangrZlivoba. 

pirveladi prognozis SemadgenlobaSi aucileblad unda 

iyos CarTuli: qar-talRuri da donuri reJimis formireba, 

sanapiro gruntebis Tvisebebi da Semadgenloba cvladi datenia-

nebisa da gamoSrobis pirobebSi wyalsacavis eqspluataciis 

dros. 

gruntebis Tvisebebis cvlilebebi ganisazRvreba tipuri 

sqemiT: 

dtbt cay   ee ,                       (3.1)  

sadac y – qanis erT-erTi maCvenebelia, romelic moiTxovs gan-

sazRvras. pirveli Sesakrebi wylis donis gadaadgilebis 

siCqaris maxasiaTebelia, xolo meore gansazRvravs datenia-

neba-gamoSrobis ciklebis raodenobasa da xangrZlivobas wylis 

donis cvalebadobisas wyalsacavis eqspluataciis dros. 

qvekomponentebis prognozirebis SemadgenlobaSi CarTuli 

unda iyos: 

– napirebis gadamuSavebis ubnebis saerTo raodenobrivi 

maCveneblebis gansazRvra (rRvevis moculoba, akumulacia 

da ferdobis napiris ukan daxeva) da profilis gadamuSa-

vebis ZiriTadi elementebi sanapiro procesebis genezisis 

gaTvaliswinebiT. magaliTad: 

– abraziul napirebze: mewyruli masis moculoba, daxri-

loba, garecxvis siRrme, daxramvis simaRle, napiris 

ukan daxeva); 

– mewyrul napirebze: mewyruli masis moculoba, gadaad-

gilebuli fenis simZlavre da gadaadgilebuli masi-

vis siCqare. 

 

111 



saqarTvelos mTis wyalsacavebis eqspluataciis gamocdile-

ba gviCvenebs, rom napirebis gadamuSavebas ar aqvs klebadad 

gamoxatuli xasiaTi. debulebas napirebis formirebis `saboloo 

stadiaze~ ar aqvs praqtikuli mniSvneloba, radgan is SeiZleba 

dadges Zalian didi drois Semdeg. rogorc sionis wyalsacavze 

Catarebuli napirebis gadaformirebis kvlevebi gviCvenebs, napi-

rebis monotonuri da uwyveti gadamuSavebis procesi grZeldeba 

ukve eqspluataciis 45 wlis ganmavlobaSi (nax. 3.2.1). avtorebis 

mier sionis wyalsacavze periodulad tardeboda sanapiro 

zolis cvalebadobis kvlevebi. 

2008 wlis kvlevebis Sedegad sionis wyalsacavis sanapiro 

zona ganviTarebis procesebis mixedviT SeiZleba davyoT sam 

ubnad: 

zeda zona (s. maJalolanidan s. jixomde) – viwro xeoba, 

cicabo napirebiT, romlebic ZiriTadi qanebisagan Sedgeba (nax. 

3.2.1). sanapiro zonis cvlileba umniSvneloa; 

gafarToebis dasawyisi xeobis danarCeni nawilisgan gamoir-

Ceva Tavisi geologiuri da geomorfologiuri pirobebiT. marj-

vena napiri agebulia mkvrivi sqelfenovani qviSaqvisagan, fiqali 

Tixis Sua SreebiT, romelTa datenianeba iwvevs fenebis Camong-

revas (umniSvnelos), marcxena napiri agebulia maikopis fiqalo-

vani Tixebisagan, qviSiani Zlier daqucmacebuli Sua SreebiT. 

gafarToebis Sua nawilis marjvena napiri ufro damrecia, 

dafarulia deluviis feniT (6-12 m), romlis qveS sarmatis kong-

lomeratebia. ferdobebis damrecobam, qanebis dabalma winaaRm-

degobam da ferdobis eqspoziciam qarebis mimarTulebasTan 

SefardebiT, ganapiroba abraziis ganviTareba Rrmulis warmo-

qmniT. safari fena garecxilia did siRrmeze. 

marcxena napiri mTel simaRleze agebulia Zveli meoTxeuli 

Tixovani konglomeratebiT, gamkvrivebulia da gaSiSvlebulia 

terasebiT  mTel simaRleze. cicabo  ferdobebma da Tixovanma 

gruntebma aq ganapiroba zvavsaSiSi movlenebis arseboba wylis 

donis dawevisas. 

wyalRrma zona asimetrulia. marjvena ferdobi adre dafa-

ruli iyo 10-15 m-is simZlavris deluviebiT, warmodgenili 

Tixovani da kaWari Semadgenlobis konglomeratebiT. 

ferdobis daqanebam da misma eqspoziciam ganapiroba abrazi-

is intensiuri ganviTareba. zeda fena TiTqmis mTlianad gamo-

recxilia. 
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tafobis sxvadasxva nawilSi gvxvdeba mewyruli xasiaTis 

movlenebi, romelTa didi nawili (wyalsacavis bolo nawilSi 

da marjvena napiris calkeul ubnebze) gamowveulia, ZiriTadad, 

mdinaris mier deluvialuri danaleqebis warecxviT. bolo 

wlebSi wylis dabali donis arsebobam ganapiroba procesebis 

praqtikuli stabilizacia; Tumca ar aris gamoricxuli abrazi-

is aqtivizacia da mewyruli gadanacvleba wyalsacavis norma-

lur saeqspluatacio reJimSi. 

gamokvlevebis Sedegebma saSualeba mogvca Segvesrulebina 

sanapiro ferdobebis tipizacia da migveRo mTeli rigi raode-

nobrivi maCveneblebi. 

sionis wyalsacavis sanapiro zonis formirebisas ganviTar-

da abraziuli, akumulaciuri, neitraluri da daWaobebuli na-

pirebi (nax. 3.2.1).^ 

I – abraziuli tipis napirebi iyofa 4 qvetipad: 1) denudaci-

ur-abraziuli – romelzec ZiriTadi qanebi dafarulia mcire 

simZlavris (0,3-0,5 m) deluviebiT da warecxilia eqspluataciis 

pirvelive wels. warecxvas eqvemdebareba konglomeratebis da 

Tixebis zeda fenebi, 20-40 sm-is simZlavris, abrazia mimdinare-

obs sakmaod nela, wamyvani procesi – gamofitvaa, ngrevis pro-

duqtebi gadaadgildeba Relvis Sedegad wyalqveSa ferdobis 

qveda monakveTze (daxriloba 23-25). 
II – abraziul-warecxili napirebi – procesis intesiurobis 

mixedviT iyofa zedapirul, mcire, saSualo da Zlier warecxil 

napirebad.                 ^ 

zedapirulad warecxil napirebze ar warmoiqmneba wanarec-

xis safexurebi. sustad wanarecx napirebze – (ZiriTadad s. kup-

riaanT-kari da sioni) – koncxis saTaveSi – napirebi Zlier  

daserilia, rac zrdis warecxvis intensivobas. 

saSualod da Zlier warecxili napirebi, agebuli meoTxeu-

li konglomeratebiT (md. ioris II da III terasa – kaWar-kenWo-

vani danaleqebi qviSis SemavsebliT), deluvialuri TixnariT da 

konglomeratebis daSlis produqtebiT – kirqviT da qviSaqviT. 

zvav-Svavuri napirebi ganviTarebulia maRal, damrec ferdo-

bebze, romelic agebulia faSar-SekavSirebuli danaleqebiT da 

gamofitulia ZiriTadi qanebisagan, – wyalsacavis zeda nawilSi, 

sayaraulos xevis SesarTavis zeviT, mcire lokaluri ubnebis 

saxiT, mTel perimetrze fenis simZlavre 3-9 m-ia, dacurebis 

siCqare – 0,3-0,6 m/weliwadSi. 
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rogorc calke saxeoba, gamoirCeva rTuli konfiguraciis 

ubani, mSrali xevis Sua nawilSi, vertikaluri danaleqebi sak-

maod mtkicedaa cementirebuli da simkvrivis mixedviT axlosaa 

sarmatul konglomeratebTan. 

zvavuri napirebi – ZiriTadad ganviTarebulia wyalsatevis 

gafarToebul nawilSi, deluvialur danaleqebSi. mewyerebiT 

moculi ferdobis ganfeniloba am ubanze 350-400 m-s aRwevs. 

mewyeris dacureba xdeba ZiriTadi Tixnaris zedapirze, gadaad-

gilebis siCqare – 0,3-0,6 m/weliwadSi. 

III – akumulaciuri napirebi – procesis ganviTarebis mixed-

viT iyofa 2 tipad: 1) talRur-akumulaciuri – agebulia napire-

bis daSlili faSari masalisagan, gvxvdeba farTo yureebSi, 

axasiaTebs SezRuduli ganviTareba. 2) aluvialur-akumulaciuri 

tipis, warmodgenilia md. ioris SesarTavSi, danaleqebi warmo-

qmnilia lamovan-qviSiani natanebis xarjze da xasiaTdeba rTu-

li agebulebiT. 

IV – neitraluri napirebi – iyofa 2 tipad: 1) - msxvili 

kldovani tipi – mdebareobs Crdilo-dasavleTiT (s. sayarau-

los CrdiloeTiT), 300 m-is manZilze da Crdilo-aRmosavleTis 

ferdobze (s. CitaanT-kari), 500 m-is sigrZiT; 2) TavTxeli daba-

li napirebi – agebulia meoTxeuli da Tanamedrove danaleqe-

biT, im ubnebSi sadac sanapiro zoli Tanxvdeba terasebis 

zedapirs da misi daxriloba 5-mdea. 
V – daWaobebuli napirebi – SezRuduli gavrcelebisaa, 

SeimCneva mcire qanobis ubnebze (1-1,5) wyalsacavis qveda nawil-

Si. aRmosavleT napiris daWaobeba (kaSxalsa da lodebis-xevs 

Soris qanobi 10-15) gamowveulia gruntis wylebis SetborviT da 

zedapirze gamosvliT datborvis niSnulis zeviT; napirebis 

aRniSnuli tipebi da maTi gavrcelebis raionebi ukavSirdeba 

mniSvnelovani ganmeorebadobis dones (1040,0 m) wylis horizon-

tis cvlilebisas wyalsacavSi isinic icvleba. mag.: marcxena 

napiris neitraluri ubnebi wylis donis daklebis Semdeg (niS-

nuli 1035-1030 m) 2 km-is sigrZeze abraziuli xdeba, rac dakavSi-

rebulia terasis zedapiridan kidis gadanacvlebis safexurze. 

Cveni dakvirvebebis Sedegebis Tanaxmad: 

wyalsacavis tafobis agebulebaSi monawileobs sxvadasxva 

formaciis da petrografiuli Sedgenilobis qanebi, rac geo-

morfologiur pirobebTan erTad ganapirobebs napirebis gada-

muSavebis arsebiT gansxvavebas wyalsacavis perimetris gaswvriv. 
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 Sua nawilSi (sionis gafarToeba) aRiniSneba abrazia, xeo-

bis SeviwrovebasTan erTad did mniSvnelobas iZens aratalRuri 

faqtorebi da rRvevis ganviTarebas ganapirobebs qanebis Semad-

genloba da donis damuSaveba. 

eqspluataciis periodSi (1980-2010 ww.) gadamuSavebis procesi 

praqtikulad dastabilurda. amis mizezad unda CaiTvalos: 

– garemo faqtorebis zemoqmedebis mimarT mdgradi napiris  

profilis gamomuSaveba; 

– wylis donis daweva proeqtiT gaTvaliswinebul niSnul-

ze dabla; 

– wylis donis cvlilebis amplitudis Semcireba; 

– Relvis energiis cvlileba da ferdobze misi ganawileba. 

saproeqto reJimiT gaTvaliswinebuli eqspluataciis dros 

ar aris gamoricxuli sanapiro procesebis aqtivaciis SesaZleb-

loba. 

wyalsacavSi Catanili Camorecxili gruntis moculoba ar 

aris mniSvnelovani, amasTanave qanebis qimiuri Sedgeniloba ar 

Seicavs elementebs, romlebic gavlenas axdens wylis xarisxze,  

saqarTvelos rigi wyalsatevebis sanapiro zonis morfolo-

giuri rukebi moyvanilia naxazebze 3.2.23.2.9. 
Tanamedrove periodSi lajanuris, tyibulisa da varcixis 

wyalsacavebi mTlianad dasilulia. 

mTis wyalsacavebis napirebis gadamuSavebis ZiriTadi moqme-

di faqtorebia – qar-talRuri reJimi, donis damuSaveba, sanapi-

ro zonis konfiguracia, ferdobis daxriloba da gruntebis 

tipi. napirebis gadamuSavebis gamokvleva unda xorcieldebodes 

napirebis yvela konkretuli ubnisaTvis. mTis wyalsacavebis 

cicabo ferdobebisaTvis SesaZlebeli gaxda dagvedgina sana-

piro zonis gadamuSavebis saerTo damaxasiaTebeli sqema (nax. 

3.2.10. 

kvlevebis safuZvelze gamovlinda, rom: mTis wyalsacavebis 

napirebis gadamuSavebis ZiriTadi moqmedi faqtorebia – qar-

talRuri reJimi, donis damuSaveba, sanapiro zonis konfigura-

cia, ferdobis daxriloba da gruntebis tipi. napirebis gadamu-

Savebis gamokvleva unda xorcieldebodes napirebis yvela kon-

kretuli ubnisaTvis. mTis wyalsacavebis cicabo ferdobebisa-

Tvis SesaZlebeli gaxda dagvedgina sanapiro zonis gadamuSave-

bis saerTo damaxasiaTebeli sqema (nax. 3.2.10). 
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nax. 3.2.3. Tbilisis wyalsacavis napirebis ganviTarebis sqema 

         abraziuli napirebi;         akumulaciuri napirebi. 
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nax. 3.2.10. mTis wyalsacavebis cicabo napirebis deformaciis tipuri 

sqemebi: a) araSeWiduli gruntebi, b) SeWiduli gruntebi 

 

 

 

3.3. mTis wyalsacavebis tafobis formireba 
 

mTis wyalsacavebis Seqmna iwvevs mdinaris hidrologiuri 

reJimis rRvevas, rac gamowveulia natanis gadaadgilebis siC-

qaris, donuri reJimisa da Txevadi Camonadenis cvalebadobiT. 

wyalsacavis farglebSi mkveTrad mcirdeba mdinareuli nakadis 

siCqare, rac gamowveulia donis cvalebadobis Sedegad wylis 

siRrmis matebiT. kaSxlis qvemoT hidrologiuri reJimis formi-

reba damokidebulia donuri reJimsa da wyalsacavidan gaSvebu-

li wylis moculobaze. reJimis cvlilebasTan erTad icvleba 

nakadis hidravlikuri maxasiaTeblebi. am procesSi dadebiT 

faqtorad SeiZleba CaiTvalos wylis Sidawliuri gadanawile-

bis Camoyalibeba, anu wyaldidobis pikebis moxsna da Camonade-

nis wyalmcirobis periodis gazrda. 

deltis raionSi, SesarTavTan, Camonadenis moculobis 

Semcireba (wyalmoxmarebis xarjze) da Camonadenis Sidawliuri 

gadanawileba ganapirobebs misi warmoSobis procesebis mimar-

Tulebasa da intensivobas, ZiriTadad, totebis degradaciisa da 

deltis farTobis Semcirebis xarjze. 

zRvispireTSi SesarTavis sazRvrebSi icvleba wylis balan-

sis sezonuri fardobiToba. SesarTavis zonaSi, mdinaris wyal-

uxvobis Semcirebas moyveba damarilianebuli wylebis intruzi-

is zrda, magram, amave dros, Sualedur periodSi Camonadenis 
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zrda uzrunvelyofs haloklinis Semcirebas did manZilze. 

Txevadi Camonadenis reJimis darRveva agreTve ganapirobebs 

myari Camonadenis reJimis cvlilebas da axali bunebrivi proce-

sebis ganviTarebas: 

– akumulaciuri procesebis ganviTarebas wyalsacavis 

sazRvrebSi, anu maT daleqvas wyalsacavis fskerze; 

– kaSxlis qvemoT nataniT gajerebuli nakadebis Semcirebis 

xarjze viTardeba kalapoturi deformaciebi, rac gamoi-

xateba wyalsacavis fskerisa da napirebis garecxvaSi. 

mdinaris deformaciuli monakveTis sigrZe ganisazRvreba 

Txevadi Camonadenis odenobiT da maTi nataniT gajerebis 

xarisxiT, rac, Tavis mxriv, ganpirobebulia garecxvis 

intensivobiT; 

– deltis sazRvrebSi SeimCneva degradaciis gaZliereba; 

– zRvispireTSi, SesarTavispira raionSi, SeimCneva napire-

bisa da zRvis fskeris garecxva, agreTve zRvis hidroteq-

nikuri nagebobebis deformaciebi; 

mTis wyalsacavebis dalamva da daleqva ganpirobebulia 

mTis nakadebis myari Camonadenis didi moculobiT. 

dalamvisa da daleqvis procesebis intensivoba da misi 

mimarTuleba ganisazRvreba mdinaris xeobaSi (vake, mTiswineTi, 

mTis) wyalsacavis ganlagebiT da morfologiuri Taviseburebe-

biT. ufro bevri natanis dagroveba SeimCneva mTiswineTis zonis 

Rrma xeobebSi da kalapotur wyalsatevebSi, minimaluri ki – 

qvabulovan wyalsatevebSi. am mdgomareobis axsna SeiZleba imiT, 

rom saqarTvelos mdinareebis SuawelSi, Cveulebriv, xdeba nata-

nis meti moculobis transportireba, amitom wyalsacavis Seqmna 

mkveTrad aisaxeba hidrologiuri reJimis maCveneblebze. 

mTis zonaSi maRali transportunarianobis mqone nakadebia, 

romlebic xasiaTdeba msxvilfraqciuli natanis didi moculo-

biT, xolo mdinaris ferdobebi agebulia mkvrivi qanebiT. ami-

tom, ZiriTadad, viTardeba daleqvis procesebi (msxvilfraqciu-

li natanis daleqva) wyalsatevis zeda nawilSi, sadac Warbobs 

mdinareuli naleqebi. 

mTiswineTis zonaSi intensiurad viTardeba orive procesi: 

daleqva wyalsatevis zeda nawilSi da dalamva (wvrilfraqciu-

li da lamovani natanebis daleqva) wyalsacavis kaSxlispira da 

Sua nawilSi. amasTan, natanis SemadgenlobaSi izrdeba wyalsa-

cavis sanapiro ferdobebis darRveuli (gadaformirebuli) 

masalebis moculoba. 
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vakis zonaSi Warbobs dalamvis procesebi. 

saWiroa aRiniSnos, rom wyalsacavis xelovnuri gamorecxvis 

problemebi naklebad efeqturia. erTi gamorecxvisas wyalsaca-

vis danaleqebidan SesaZlebelia mocilebul iqnes araumetes 

310%-sa, amasTan, nakadebis mier muSavdeba Rrma, viwro kalapo-

ti, TiTqmis dakiduli ferdobebiT, natanis didi nawili gamoi-

recxeba mkvdari horizontidan, ris gamoc SeimCneva gamorecxi-

li danaleqis Sevseba pirvelive wyaldidobis periodSi. 

dakvirvebebis monacemebiT, wyalsacavis qvabulis dalamva 

zegavlenas ar axdens raionis ekologiur mdgomareobaze. Ziri-

Tad uaryofiT faqtors warmoadgens hidrokvanZis efeqturobisa 

da wyalsacavis regulirebis unarianobis Semcireba. 

hidrokvanZis qvemo biefSi kalapoturi deformaciebi SeimC-

neva praqtikulad yvela kalapotur wyalsacavSi. amave dros, 

katastrofuli situaciebi arsad ar aris dafiqsirebuli. zegav-

lena garemo pirobebze Semoifargleba kalapotiTa da mdinaris 

qanobiT. 

wyalsacavze mniSvnelovan zegavlenas axdens myari natanis 

reJimis Secvla, rac mJRavndeba zRvispireTSi SesarTavTan, 

radgan mTis mdinareebi warmoadgens plaJis warmomqmneli masa-

lebis ZiriTad mimwodebels. 

magaliTisaTvis, Savi zRvis sanapiroze natanis balansis 

darRveva sakmaod naTlad gamoixata msxvili mdinareebis: engu-

ris, rionis, eriswylisa da xobis SesarTavebSi. aRniSnul raio-

nebSi sanapiro xazis ukan daxevis siCqarem weliwadSi 12-15 m-s 

miaRwia. amis ZiriTadi mizezebia: md. enguris kalapotis gadag-

deba md. eriswylis raionSi da moluri efeqtis Seqmna, ramac 

ganapiroba sanapiros gaswvriv myari natanis nakadis Sewyveta da 

msxvili natanis moculobis Semcireba. md. rionis auzSi wyal-

sacavebis Seqmnam (4 wyalsacavi 231 km-dan 143 km-mde SualedSi) 

naklebi zegavlena moaxdina, misi qvemo dinebis Senakadebidan 

natanis moculobis Sevsebis gamo. dakvirvebis monacemTa Seda-

rebam gviCvena, rom 1938-1958 wlebSi (kaskadis Seqmnamde), wylis 

saSualo wliuri xarjis 410 m3/wm pirobebSi, myari natanis 

saSualo wliuri Camonadeni Seadgenda 7,65 mln.m3-s, xolo 

Setivnarebulis – 1,1 mln.m3-s. 1959 wlidan 1987 wlamde, saSualo 

wliuri xarjis 418 m3/wm pirobebSi, myari natanis Camonadeni 

Seadgenda 3,62 mln.m3-s, xolo Setivnarebulis – 0,3 mln.m3-s, anu 

Semcirda 50%-ze metiT. Semdgom wlebSi SeimCneoda wyalsa-

cavebSi danaleqebis Semcireba, rasac unda gaeumjobesebina 
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mdgomareoba zRvispireTSi. wyalsacavebis realuri rolis Sefa-

seba zRvis sanapiro deformaciaze mocemul ubanze uaRresad 

rTulia, radgan problemebis ganviTarebaSi CaerTo rigi dama-

tebiTi faqtorebi: md. rionis Camonadenis gadagdeba, natanis 

wataceba portis arxis mier, napirsamagri nagebobebis sistema, 

qviSisa da qvebis xelovnurad dayra, wyalsacavebis nataniT 

Sevseba, ramac mniSvnelovnad gaarTula saerTo mdgomareoba. 

aRniSnul mdgomareobasTan dakavSirebiT xifaTs warmoad-

gens hidrosadgurebis kaskadis Seqmna TurqeTSi md. Woroxze, 

131552 m niSnulebze (kiliCa – 13151190 m; saRenboRazi – 1000890 m; 
uzuRlu – 890720 m), wyalsacavebis moculoba 200 mln.m3; iuzu-

feli – 720500 m, wyalsacavis moculoba 300 mln.m3; zeiTflini 

– 500365 m; arTvini – 35519 m; borCxa – 176104 m, wyalsacavis 

moculoba 310 mln.m3; furaTli – 3252 m da sxv.). 
kaskadis nagebobebi, praqtikulad, Seakavebs mdinaris mTel 

myar Camonadens da Secvlis Txevadi Camonadenis Sidawliur 

gadanawilebas. myari da Txevadi Camonadenebis reJimis darRve-

vam SeiZleba gamoiwvios kalapoturi deformaciebi mdinare 

Woroxis qveda welSi da zRvis sanapiros garecxva baTumi-qobu-

leTis mimarTulebiT. 

mTis wyalsacavebSi natanis moZraoba da dagroveba specifi-

kurobiT xasiaTdeba. akumulaciuri xasiaTis warmonaqmnebi, Ziri-

Tadad, ar arsebobs. ferdobebis maRali qanobis Sedegad, garec-

xili qanebis Camotana da wylis donis perioduli vardna, ro-

melsac Camoaqvs Zirs natani, ZiriTadad mimdinareobs siRrmeSi, 

mdinaris fskerze. 

qaris Zalisa da mimarTulebebis mzardi cvlilebisas da 

sanapiro zolis daserilobis gamo mTis wyalsacavebze mkveT-

rad gamosaxuli natanis nakadi ar formirdeba. amis mizezi, 

upirveles yovlisa, aris qaris moqmedebis periodis simcire, 

romlis drosac ver eswreba natanis nakadis formireba. meore 

is, rom didi daxriloba ganapirobebs natanis gadaadgilebas 

fskerze, da mesame – sanapiros intensiuri daseriloba uzrun-

velyofs mis watacebas yureebiTa da sanapiros xveulebiT. 

mTis wyalsacavebze natanis moZraobisa da dagrovebis sakiT-

xebis gaanalizebisas gansakuTrebuli yuradReba unda mieqces 

TviT wyalsacavis qvabulis formirebas. Tu vakis wyalsacavebze 

naleqebis masalas, ZiriTadad, warmoadgens sanapiros abraziisa 

da ngrevis produqtebi, mTis wyalsacavebze ZiriTadi masalaa 

wyalsacavSi Camdinare mdinareebisa da xevebis gamonatani. mTis 
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Camonadenis nataniT maRali wyalgajerebulobis gamo nagebobis 

zeda biefSi xdeba naleqebis swrafi dagroveba. 

saTave hidrokvanZis zeda biefSi dagrovebuli naleqebi Sei-

cavs rogorc Setivnarebul, ise fskerul natans. natanis dag-

rovebis procesis xasiaTi da siCqare icvleba misi raodenobisa 

da fraqciuli Semadgenlobis mixedviT. 

mTis wyalsacavebis dalamvisa da daleqvis sistematurma 

gamokvlevebma gviCvena, rom is damokidebulia wyalsacavebis 

regionalur Taviseburebebze. 

wyalsacavis fskerze naleqebis ganawileba gansxvavebulia. 

mTis wyalsacavze dafiqsirebulia TandaTanobiTi gadaadgileba 

kaSxlisken, rac dakavSirebulia SemRvreuli fskeruli nakade-

bis moqmedebasTan. 

aseTi tipis nakadebi SeiniSneba im wyalsacavebSi, romleb-

Sic gavrcelebulia wvrili (d < 0,02 mm), ZiriTadad, lamovani 

natani (lajanuri, xrami, sioni), amasTan, radgan wyalsacavis 

fskeris daxriloba sakmaod didia, aRniSnuli nakadebis moZ-

raoba grZeldeba im mdinareebSi wyaldidobis gavlis Semdegac, 

romlebic kvebavs wyalsacavs. 

Semonadenis xasiaTis mixedviT gamoiyofa wyalsacavebis sami 

tipi: 1. tburi tipis wyalsacavi; 2. mcirewylovani kalapoturi 

wyalsacavi; 3. Rrmawyliani kalapoturi wyalsacavi. 

pirveli tipis wyalsacavis Rrmawylovani zonis dalamvis 

procesi damokidebulia auzis ferdobul eroziaze da TiTqmis 

ar aisaxeba sanapiro ferdobebis ganviTarebaze. 

meore tipis wyalsacavis natanis daleqvaze zegavlena ufro 

metad Zlieria da xels uwyobs sanapiro meCeCebis formirebas, 

agreTve amcirebs doneTa cvalebadobis sazRvrebs. am zegavle-

nis gaTvaliswineba aucilebelia sanapiro ferdobebis gamagrebis 

qveda sazRvris daniSvnisas, romelic am pirobebSi SeiZleba 

gadaadgilebul iqnes zemoT, ferdobis mimarTulebiT. 

mesame SemTxvevaSi Semonatanis zegavlena aRiniSneba, ZiriTa-

dad, wyalsacavis boloSi, radgan wyalsacavis Sua nawilis 

didi siRrmeebi mniSvnelovnad axangrZlivebs mkvdari moculo-

bis Sevsebas. wyalsacavis dalamvis maRali tempi, romelic 

erToblivad mimdinareobs mdinareuli gamonatanisa da cicabo 

ferdobebis Camongrevis xarjze, dadebiT rols asrulebs fer-

dobuli procesebis stabilizaciis saqmeSi, vinaidan maT ZirSi 

qmnis naleqebis bunebriv sayrdens da xels uSlis mewyeris 

Semdgom ganviTarebas. 
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wylis horizontis mkveTri daweva wyalsacavebSi moyveba 

sayrdenis gamosolvis wertilis gadaadgilebas kaSxlis mimar-

TulebiT. amitom wyalsacavis boloSi tburi reJimi periodu-

lad icvleba kalapoturiT, rasac Tan axlavs ferdobebis 

statikuri pirobebis gauareseba, qanebis simkvrivis cvlileba, 

kalapotis grZivi garecxva da natanis gadaadgileba, rac gana-

pirobebs naleqebis prizmebis gadaadgilebas mdinaris mimarTu-

lebiT. am mdgomareobis gaTvaliswineba aucilebelia sanapiro 

ferdobebis damuSavebis prognozisaTvis Rrmawyliani wyalsaca-

vebis bolo nawilSi. 

mTis wyalsacavebis formirebis specifikuri xasiaTi ganapi-

robebs napirebis sruliad gansakuTrebuli formiT ganviTare-

bas, rasac Cven aluviur-akumulaturs vuwodebT. vertikalur 

kveTSi naleqebis dastas aqvs rTuli agebuleba. Sreebi gansx-

vavdeba rogorc fraqciuli SemadgenlobiT, ise daleqvis xasia-

TiT. umetesad Warbobs lamovani fraqcia, Tumca gvxvdeba sufTa 

qviSebis ganfenebic. 

aRniSnuli naleqebis zedapiris agebuleba da misi dastebis 

Semadgenloba gvaZlevs uflebas gamovyoT sanapiros ori saxeoba: 

– xevebisa da wvrili wyalsadinarebis SesarTavispira akumu-

laciuri sanapiro. mis zedapirs aqvs gamoberili forma, xolo 

agebulebaSi monawileobas iRebs sxvadasxva zomis masala (lame-

bidan – kenWnaramde), Sreebis iribi daqanebiT. am naleqebis 

zedapirze SeimCneva Camonadenis erTi an ramdenime arxi, romel-

Tac gaaCnia cicabo gverdebi, SeWrili naleqebSi; 

– sanapiro akumulaciur vakes ZiriTadi mdinareebis Sesar-

TavSi gaaCnia farTo, gluvi zedapiri, romelic iyofa or ubnad: 

qveda kidispira da zeda – SesarTavispira. isini erTmaneTisagan 

gansxvavdeba rogorc zedapiris agebulebiT, ise naleqebis 

SemadgenlobiT. 

 

 

3.4. mTis wyalsacavebSi wylis xarisxis formireba 

da TviTgawmendis procesebi 
 

3.4.1. wylis xarisxis klasifikacia 
 

wyalsacavebSi akumulirebuli wylis xarisxi miekuTvneba 

mniSvnelovani maCveneblebis ricxvs, romelic gansazRvravs 

wylis da biologiuri resursebis efeqturi da racionaluri 

gamoyenebis SesaZleblobas. 
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wylis xarisxis erTiani kriteriumebi miRebulia `erTiani 

kriteriumebis~ [1982] gamoyenebiT. wylis xarisxis normativebi – 

es aris wylis fizikur-qimiuri Sedgenilobisa la biologiuri 

mdgomareobis dasaSvebi (zRvruli sididis) maCveneblebi, romle-

bic pasuxobs sxvadasxva wyalmomxmareblis moTxovnebs. es Tvi-

sebebi SenarCunebuli unda iyos garemos parametrebis: hidro-

logiuri, hidrogeologiuri, hidrobiologiuri, klimaturi da 

sxv. – garkveuli sididis dros. amasTan dakavSirebiT, `wylis 

xarisxis klasi~ – es wylis xarisxis iseTi mdgomareobaa, rome-

lic ganisazRvreba maCveneblebis sididis normatiuli kompleq-

siT da ukavSirdeba ekosistemebis funqcionirebas da wyalmomx-

mareblis moTxovnebs. 

wyalsacavebis wylis sisufTavis xarisxis gansazRvrisas 

gamoiyeneba klasikuri hidrobiologiuri ganmartebebi, kerZod, 

maTi trofiulobis Sefaseba, romelic ukavSirdeba bunebrivi 

wylis xarisxis wyalsameurneo maCveneblebis maxasiaTeblebs. 

magaliTad, iTvleba, rom wyalsacavis oligotrofulobas 

Seesabameba sakmaod sufTa wyali, mezotrofulobas – sufTa, 

sust evtrofuls – sakmaod umniSvnelod dabinZurebuli, Zlier 

evtrofuls – umniSvnelod dabinZurebuli, politrofuls – 

Zlier dabinZurebuli, hipertrofuls – sakmaod maRali xaris-

xis dabinZurebuli. 

wyalsacavSi wylis xarisxi warmoadgens erT-erT mTavar 

maCvenebels, rac gansazRvravs wyalsacavis efeqturi gamoyenebis 

SesaZleblobas. mTis wyalsacavebSi xarisxi ganisazRvreba maC-

veneblebis xuTi jgufiT (cxr. 3.4.1, 3.4.2, 3.4.3). 

a. saerTo fizikuri maCveneblebi da Senarevis koncentraci-

is maCveneblebi (mg/l); temperatura; pH-is sidide; gaxsni-

li Jangbadis raodenoba; Setivtivebuli da gaxsnili 

nivTierebebis saerTo raodenoba; sixiste; qloridebis, 

sulfatebis, rkinis, manganumis, amoniumis, nitratebis 

raodenoba da sxv.; 

b. organuli nivTierebebis koncentraciis maCveneblebi: 

permanganatuli da biqromatuli daJanguloba; Jangbadis 

bioqimiuri moxmareba; eqstragirebuli nivTierebebi; or-

ganuli naxSirbadi da organuli azoti; 

g. araorganuli damabinZurebeli nivTierebebis koncentra-

ciis maCveneblebi: vercxliswyali, kadmiumi, tyvia, spi-

lenZi, dariSxani, qromi, nikeli, cianidebi, sulfidebi, 

ftoridebi; 
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d. organuli samrewvelo damabinZurebeli nivTierebebis 

koncentraciis maCveneblebi: anion-aqtiuri detergentebi; 

aqrolebadi fenolebi; navTobis warmoebulebi; 

e. biologiuri maCveneblebi: mikroorganizmebis saerTo 

raodenoba da specifikuri maCveneblebi (ferovneba, suni 

da bariumis, boris, liTiumis, molibdenis arseboba da 

sxv.). 

cxrili 3.4.1 

sxvadasxva miznebisaTvis gamoyenebuli wylis xarisxis 

maCveneblebis sasurveli da dasaSvebi sidideebi 

sidide 
wylis xarisxis maCveneblebi 

sasurveli dasaSvebi 

1 2 3 

sasmeli wyalmomarageba 

А jgufi  

temperatura C 15 20 

pH sidide 6,5-8,0 6,5-8,5 

gaxsnili nivTierebebis saerTo raodenoba, mg/l 400 800 

saerTo sixiste (H) 15 20 

qloridebi, mg/l 100 300 

sulfatebi, mg/l 100 400 

rkina, saerTo, mg/l 0,3 0,5 

manganumi, saerTo, mg/l 0,05 0,1 

amoniumi, mg/l 0,05 1,0 

nitritebi, mg/l 0,0 0,002 

nitratebi, mg/l 5,0 10,0 

Б jgufi  

permanganatuli daJanguloba (ХПК О2 mg/l) 5,0 10,0 

biqromatuli daJanguloba (ХПК О2 mg/l) 15,0 25,0 

Jangbadis bioqimiuri moxmareba (БПК5О2 mg/l) 3-4 5 

eqstragirebuli nivTierebebi (CCl4 mg/l) 0,2 0,5 

В jgufi  

vercxliswyali, mkg/l  – 1 

kadmiumi, mkg/l – 10 

tyvia, mkg/l – 50 

dariSxani, mkg/l – 50 

spilenZi, mkg/l – 1100 
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cxrili 3.4.1 (gagrZeleba) 

1 2 3 

qromi (saerTo), mkg/l – – 

nikeli, mkg/l – 100 

TuTia, mkg/l – 5 

advilad ganTavisuflebadi cianidebi, mg/l – 0,05 

cianidebis saerTo raodenoba, mg/l – – 

ftoridebi, mg/l 1,0 1,5 

Г* jgufi  

anion-aqtiuri detergentebi, mg/l – – 

aqrolebadi fenolebi, mg/l – – 

navTobis warmoebulebi, mg/l – – 

specifikuri maCveneblebi**  

Seferiloba, mg     Pt/l 10 20-30 

suni – – 

bariumi, mg/l 0,1 1-4 

bori, mg/l 0,5 1,0 

seleni, mkg/l – 10,0 

vercxli, mkg/l – 50,0 

vanadiumi, mkg/l – – 

soflis meurneobaSi sarwyavad gamoyenebuli wyali 

А jgufi  

pH sidide 6,0-8,5*** 5,9-9,0 

gaxsnili nivTierebebis 

saerTo raodenoba, mg/l 
500 1200 

qloridebi, mg/l 300 400 

rkina, saerTo, mg/l 1,5 10,0 

manganumi, saerTo, mg/l 0,2 0,8 

Б jgufi 
reglamentirebuli 

ar aris 

В jgufi  

vercxliswyali, mkg/l  5 5 

kadmiumi, mkg/l – 30 

tyvia, mkg/l – 200 

dariSxani, mkg/l – 200 

spilenZi, mkg/l – 500 

qromi (saerTo), mkg/l – 500 

kobalti – 500 

nikeli, mkg/l – 500 
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cxrili 3.4.1 (gagrZeleba) 

1 2 3 

TuTia, mkg/l – 10 

ftoridebi, mg/l 1,5 3,0 

specifikuri maCveneblebi  

natriumis procentuli ekvivalenti 35 35 

alumini, mg/l – 20 

beriliumi, mkg/l – 200 

bori, mg/l 0,5 1,0 

liTiumi, mg/l 0 2,0 

molibdeni, mkg/l – 50 

seleni, mkg/l – 20,0 

vanadiumi, mkg/l – 1000 

wylis xarisxis maCveneblebi, romlebic uzrunvelyofs 

gamdinare wylebis iqtiofaunis SenarCunebas 

А jgufi  

oj. salmonitebis Tevzebis gamravlebisaTvis 

saWiro zafxulis maqsimaluri temperatura C 
– 20 

pH sidide 6,5-8,0 6,5-8,5 

gaxsnili Jangbadis raodenoba, mg/l >6,0 4,0 

gaxsnili nivTierebebis saerTo raodenoba, mg/l 400 800 

Setivtivebuli nivTierebebis saerTo 

raodenoba*, mg/l 
– – 

rkina, saerTo*, mg/l – – 

amoniumi, mg/l 0,1 0,5 

fosfatebi, mg/l 0,05 0,2 

saerTo fosfori (PO3-
4 , mg/l) 0,1 0,5 

Б jgufi  

biqromatuli daJanguloba (ХПК О2 mg/l) <15,0 25,0 

Jangbadis bioqimiuri moxmareba (БПК5О2 mg/l) <2,0 3 

organuli naxSirbadi, mg/l <2,0 6 

organuli azoti, mg/l – 2 

В jgufi  

vercxliswyali, mkg/l  – 0,2-1,0 

kadmiumi, mkg/l – 5 
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cxrili 3.4.1 (gagrZeleba) 

1 2 3 

tyvia, mkg/l – 100 

dariSxani, mkg/l – 50 

qromi (saerTo*), mkg/l – – 

nikeli*, mkg/l – – 

TuTia, mkg/l – – 

advilad ganTavisuflebadi cianidebi, mg/l – 0,002 

cianidebis saerTo raodenoba, mg/l – 0,02-0,05 

Г jgufi  

anion-aqtiuri detergentebi, mg/l – 0,1-0,5 

aqrolebadi fenolebi, mg/l – 0,01 

navTobis warmoebulebi, mg/l – 0,05 

*  – dgindeba `nacionaluri standartebis~ Tanaxmad 
**  – sxva specifikuri nivTierebebi, maT Soris pesticidebi, romle-

bic cxrilSi araa miTiTebuli, ganisazRvreba `nacionaluri 

standartebis~ mixedviT 
*** – tute niadagebisaTvis SeiZleba gamoyenebul iqnes wyali, rom-

lis pH sidide <6,0.  

cxrili 3.4.2 

zedapiruli wylebis xarisxis normativebi 

ekologiuri poziciebis mixedviT 

wylis xarisxis klasi 
maCveneblebi 

1 2 3 4 5 6 

1 2 3 4 5 6 7 

А araorganuli nivTierebebis maCveneblebi 

da saerTo maCveneblebi 

temperatura C <20 25 25 30 >30 >30 

pH sidide 6,5-8,0 6,5-8,5 6,5-8,5 6,0-8,5 6,0-9,0 6,0-9,0 

gaxsnili Jangbadi О2 mg/l >8 6 5  2 <2 

gajerebuli О2 

(gajerebulobis %) 
>90 75 60 40 20 <20 

gaxsnili nivTierebebis 

saerTo raodenoba, mg/l 
<300 500 800 1000 1200 >1200 
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cxrili 3.4.2 (gagrZeleba) 

1 2 3 4 5 6 7 

Setivtivebuli nivTierebe-

bis saerTo raodenoba, mg/l
<20 30 50 100 200 >200 

saerTo sixiste (H) <15 20 30 40 50 >50 

qloridebi, mg/l <50 150 200 300 500 >500 

sulfatebi, mg/l <50 150 200 300 400 >400 

rkina, saerTo, mg/l <0,5 1 1 5 10 >10 

manganumi, saerTo, mg/l <0,05 0,1 0,3 0,8 1,5 >1,5 

amoniumi, mg/l <0,1 0,2 0,5 2,0 5,0 >5,0 

nitritebi, mg/l <0,002 0,0035 0,02 0,05 0,1 >0,1 

nitratebi, mg/l <2 3 5 10 20 >20 

fosfatebi, mg/l <0,025 0,2 0,5 1,0 2,0 >2,0 

saerTo fosfori, mg/l <0,05 0,4 1,0 2,0 3,0 >3,0 

Б organuli nivTierebebis saerTo maCveneblebi 

qimiuri moTxovnileba 

Jangbadze (ПО – О2, mg/l) 
<5 10 20 30 40 >40 

qimiuri moTxovnileba 

Jangbadze (БО – О2, mg/l) 
<15 25 50 70 100 >100 

bioqimiuri moTxovnileba 

Jangbadze (БПК5 – О2, mg/l) 
<2 4 8 15 25 >25 

organuli naxSirbadi, mg/l <3 5 8 12 20 >20 

eqstragirebuli 

nivTierebebi, mg/l 
<0,2 0,5 1,0 3,0 5,0 >5,0 

organuli azoti, mg/l <0,5 1,0 2,0 5,0 10,0 >10,0 

В araorganuli samrewvelo dabinZurebis maCveneblebi 

vercxliswyali, mkg/l  <0,1 0,2 0,5 1,0 5,0 >5,0 

kadmiumi, mkg/l <3 5 10 20 30 >30 

tyvia, mkg/l <10 20 50 100 200 >200 

qromi (saerTo), mkg/l <0 20 20 50 100 >100 

dariSxani, mkg/l <10 20 50 110 200 >200 

spilenZi, mkg/l <20 50 100 200 500 >500 

kobalti, mkg/l <10 20 50 100 500 >500 

nikeli, mkg/l <20 50 100 200 500 >500 

TuTia, mkg/l <0,2 1,0 2,0 5,0 10,0 >10,0 

cianidebis saerTo raodenoba:     

Tavisufali qlori, mg/l 0,0 0,0 0,0 <0,005 0,1 >0,1 

sulfidebi, mg/l 0,0 0,0 0,0 0,01 0,02 >0,02 
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cxrili 3.4.2 (gagrZeleba) 

1 2 3 4 5 6 7 

Г samrewvelo damabinZurebeli organuli nivTierebebis 

maCveneblebi 

anion-aqtiuri detergen-

tebi, mg/l 
0,0 <0,5 1,0 2,0 3,0 >3,0 

aqrolebadi fenolebi, mg/l <0,002 0,01 0,05 0,1 1,0 >1,0 

navTobis warmoebulebi, mg/l 0,0 <0,05 0,1 0,3 1,0 >1,0 

Д biologiuri maCveneblebi 

saprobuloba  

(pantle-bukis indeqsi) 
<1,0 1,5 2,5 3,5 4,0 >4,0 

sladeCekis modifikacia 

qs
en
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s
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o
b
u
l
o
b
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koli-titri (fekaluri 

tipis) 
1 0,1 0,01 0,001 <0,001 >0,001 

mikroorganizmebis saerTo 

ricxvi 
<5105 <106 <3106 <5106 <107 >107 

bioqimiuri transformaci-

is intensivobis Semcireba 
0 0 <10% <30% <70% >70% 

 

wyalmoxmarebis konkretuli amocanebis gadasawyvetad buneb-

rivi wylis, maT Soris wyalsacavebSi arsebuli wylis xarisxis 

Sefaseba amJamad warmoebs, ZiriTadad, misi vargisianobis mixed-

viT. amitom farTod gamoiyeneba bunebrivi wylebis klasifikaci-

is Semoklebuli varianti, romelic iTvaliswinebs misi xaris-

xis sam maCvenebels: I xarisxi – vargisi wyali; II – wyali, rome-

lic gamosayeneblad daSvebuli iqneba misi damuSavebis Semdeg; 

III – uvargisi wyali. 

rogorc Cans, wylis xarisxis maCveneblebis sasurveli da 

dasaSvebi sidideebi, romlebic gamoiyeneba sasmel wyalmomara-

gebaSi, mosarwyavad, saTevze meurneobis miznebisaTvis, rig 

SemTxvevebSi gansxvavebulia. 

gansakuTrebul mniSvnelobas iZens wylis xarisxis sanita-

rul-biologiuri maCveneblebi, romlebic gansazRvravs mis var-

gisianobas sasmelad da sameurneo miznebisaTvis. 



cxrili 3.4.3 

gaumdinare wylis xarisxis maCveneblebi da normativebi 

wylis xarisxis klasi  
maCvenebeli periodi, wylis aRebis adgili 

I II III IV V VI 

1 2 3 4 5 6 7 8 

wylis JangbadiT gajerebis 

saSualo % 

zafxulis stagnaciis piki, 

hipolimnioni 
>60 20 >10 0 0 0 

Jangbadis raodenoba, mg/l zafxulis stagnaciis piki, fskerTan 4 2 1 0 0 0 

ХПК (biqromatuli) О2, mg/l zafxulis stagnaciis piki, 

epilimnionis fena 
10 20 30 50 0,1 >0,1 

fosfatebi  3
4PO , mg/l sazafxulo cirkulacia, zedapiruli 

fena 
0,010 0,020 0,040 0,080 0,1 >0,1 

saerTo fosfori, mg/l sazafxulo cirkulacia da sazaf-

xulo stagnacia, (zedapiruli fenis 

saSualo mniSvneloba) 

0,025 0,050 0,100 0,200 0,300 >0,300

saerTo azoti, mg/l igive 0,5 1,0 1,5 2,0 5,0 >50, 

qlorofili, mg/m3 igive 3 8 15 30 60 >50 

sestonis mSrali masa, gansaz-

Rvruli woniTi meTodiT, mg/dm3 

igive 
2 4 8 15 30 >30 

gamWvirvaloba sekis diskis 

mixedviT, m 

igive 
6 4 2 1 0,5 >0,5 
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hidrologiuri reJimis Taviseburebebis gamo, mTis wyalsa-

cavebi gansxvavdeba tbebisa da vakis wyalsacavebisagan, Tumca 

zedapiruli wylebis xarisxis normativebi, rogorc gamdinare, 

ise gaumdinare wyalsatevebisaTvis, erTnairia. es ganpirobebu-

lia imiT, rom erTsa da imave wyalsacavSi aris mdinareuli da 

tbiseuli ubnebi. wylis maragis gamoyenebis xasiaTis, wylis 

mimocvlis intensivobis mixedviT wyalsacavebis reJimi SeiZleba 

miuaxlovdes rogorc gamdinare, ise mcired gamdinare tipis 

wyalsatevebs. 

rogorc naCvenebia cxrilebSi 3.4.1, 3.4.2, 3.4.3, gamoiyofa wylis 

xarisxis 6 klasi: I klasi – Zalian sufTa, II klasi – sufTa, III 

klasi – Zalian umniSvnelod dabinZurebuli, IV klasi – umniSv-

nelod dabinZurebuli, V klasi – dabinZurebuli, VI klasi – 

Zalian Zlier dabinZurebuli wyali. TiToeuli klasi, trofu-

lobis mixedviT, miaxloebiT Seesabameba cnebebs – oligotro-

fuli, mezotrofuli, sustad evtrofuli, Zlier evtrofuli, 

politrofuli, hipertrofuli (saprotrofuli). wylis xarisxis 

klaszea damokidebuli misi gamoyenebis SesaZlebloba saxalxo 

meurneobis sxvadasxva dargSi. I klasis xarisxis wyali gamoi-

yeneba sasmel wyalmomaragebaSi, minimaluri gawmendis Semdeg, 

sxva danarCen dargebSi ki winaswari gawmendis gareSe; II klasis 

xarisxis wyali saWiroebs sakmaod rTul gawmendas sasmel 

wyalmomaragebaSi gamosayeneblad, sxva dargebSi xSirad gamoi-

yeneba winaswari gawmendis gareSe; III klasis xarisxis wyali 

sasmeli da sxva samrewvelo miznebisaTvis saWiroebs rTul 

gawmendas, zog SemTxvevaSi (morwyva) SeiZleba gamoyenebuli 

iyos gawmendis gareSe; IV klasis xarisxis wyali gawmendis 

Semdegac ki uvargisia sasmeli wyalmomaragebisaTvis, saTevze 

meurneobaSi, rekreaciuli da samrewvelo miznebisaTvis, saWi-

roebs metad rTul gawmendas; V klasis xarisxis wyali SeiZle-

ba pirobiTad gamoyenebuli iyos mosarwyavad, magram uvargisia 

sxva miznebisaTvis; VI klasis xarisxis wyali praqtikulad 

gamouyenebelia wyalmoxmarebis yvela saxeobisaTvis. 

amrigad, wyalsacavebSi I-III klasis xarisxis wylis SenarCu-

nebis mniSvneloba naTelia, Tumca wylis SenarCuneba da misi 

xarisxis mimarTuli regulireba wyalsacavebSi SeiZleba gan-

xorcieldes mxolod misi formirebis zogadi da regionaluri 

kanonzomierebebis yovelmxrivi Secnobis safuZvelze. 
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3.4.2. saqarTvelos mTis wyalsacavebis 

wylis xarisxis formirebis kvlevebi 

 

1990-2010 wlebSi Catarebuli kvlevebis Sedegebi wylis 

xarisxis formirebaze sionis da algeTis wyalsacavebze 

moyvanilia cxrilebSi 3.4.4, 3.4.5, 3.4.6.  
cxrili 3.4.4 

sionisa da algeTis wyalsacavebis mineralizaciis 

ZiriTadi maxasiaTeblebi 

raodenobrivi 
monacemebi # ZiriTadi maCveneblebi 

ganz. 

erTeuli sionis 
wyalsacavi

algeTis 
wyalsacavi 

1 2 3 4 5 

1 wyalgacvlis maCvenebeli weli 0,95 0,50 

2 wylis jamuri minerali-
zacia wyalsacavSi 

mg/l 175-246 345-420 

3 mineralizacia 
wyaldidobisas 

mg/l 550 2280 

4 wylis sixiste ml.moli/l 4 20 

cxrili 3.4.5 

wyalsacavebis wyalSi ZiriTadi organuli nivTierebebis 

Semcveloba 

raodenobrivi maCveneblebi 

sionis wyalsacavi algeTis wyalsacavi # 
ZiriTadi 

maCveneblebi 

ganz. 

erTeuli 
saSualo maqsima-

luri 
saSualo maqsima-

luri 
1 2 3 4 5 6 7 

1 feradi wylebi gradusi 35 – 35 – 

2 biqromatuli 
Jangbadianoba 

О2 mg/l 10,3 25,0 8,2 40 

3 permanganatuli 
Jangbadianoba 

О2 mg/l 1,65 3,68 – – 

4 fenolis 
koncentracia 

mg/l 0,0050,15 0,018 0,0050,25 0,7 

5 zedapiruli aqti-
uri nivTierebebi 
(СПАВ) 

mg/l 0,0080,03 0,2 0,050,2 0,85 

6 navTobproduqtebi mg/l  0,35 0,0020,09 0,2 

7 ДДЭ mg/l 0,002 0,011 0,0010,014 1,1 
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cxrili 3.4.5 (gagrZeleba) 

1 2 3 4 5 6 7 

8 ДДТ mg/l 0,001 0,30 0,050,24 0,94 

9 heqsoqlorati mg/l  0,04 0,010,044 0,012 

10 lindoni mkg/l 0,002 0,06 0,0080,03 0,17 

 

cxrili 3.4.6 

biogenuri datvirTvis ZiriTadi maCveneblebi 

wyalsacavebze biogenuri datvirTva, kg/weli 

sionis algeTis 

# 

biogenuri 

datvirTvis 

ZiriTadi 

wyaroebi 
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b
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1 2 3 4 5 6 7 8 9 

1 seliteburi 
teritoriebis 
farTobi 

936,0 468,0 811,0 782,0 738,0 369,0 2915,0 

2 sayofacxovrebo 
Camonadeni 

899,6 701,8 – – 699,1 543,5 – 

3 saxnavi miwebi 717,0 239,0 70,0 886,0 999,0 338,0 868,0 

4 mecxoveleobis 
fermebi 

41,6 18582,0 46,6 18572,0 295,8 32850,0 988,0 

5 mefrinveleobis 
fermebi da 
kerZo seqtori 

460,0 46,0 5,6 488,0 345,0 55,9 
STain-

Tqmeba 

6 samrewvelo 
Camonadeni 

– – – – 125,0 970,0 1732,0 

7 saerTo raode-
noba weliwadSi 

3054,2 20036,8 936,4 20128,0 3201,9 35126,4 6503,0 

 

marilianobisa da airis reJimis sezonuri da mravalwliuri 

dinamikis formireba orive wyalsacavze araerTgvarovania. 

algeTis wyalsacavSi mineralizaciis ufro maRali maCveneble-
bi SeiZleba aixsnas misi mdebareobiT ufro gvalvian raionSi 
da samrewvelo Camonadenis arsebobiT. mTavari ionebis Semcve-
loba sionis wyalsacavis wyalSi dafiqsirebuli ar aris. 

algeTis wyalsacavSi SeiniSneba maCveneblebis gazrda sezo-
nur (zamTari) da mravalwliur WrilSi. Jangbadis ganawileba 
TiTqmis identuria orive wyalsacavSi. misi Semcveloba fske-
rul fenebSi aRwevs 55-70%-s, rac SeiZleba davukavSiroT orive 
wyalsacavis did gamdinarobas. 
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wylis mcenareTa ararseboba SeiZleba aixsnas Jangbadis mcire 

cvalebadobiT droSi. О2-is koncentracia izrdeba orive SemTx-
vevaSi: kaSxlidan wyalsacavis saTavisaken (6,2 mg/l) da fskeri-

dan zedapirisaken (9,3 mg/l). amasTan, СО2-is koncentracia izrdeba 
sawinaaRmdegod, wyalsacavis saTavidan kaSxlisaken. es cvlile-
bebi aSkarad SeiniSneba zafxulSi da Semodgomaze, da rogorc 
Cans, dakavSirebulia am periodSi rekreaciis ganviTarebasTan. 

СО2-is raodenoba algeTis wyalsacavSi (17,6 mg/l) mniSvne-
lovnad maRalia, vidre sionis (10,6 mg/l), Tbilisis (3 mg/l), 
xramis (2,4 mg/l) da saqarTvelos sxva wyalsacavebSi. es faqti 
da, aseve 1988 wlidan gogirdwyalbadis gaCena SeiZleba aixsnas 
wyalsacavis kalapotis uxarisxo gawmendis Sedegad ganviTare-
buli anaerobuli daSliT da mcenareTa narCenebis didi rao-
denobiT wyalsacavis fskerze. 

dakvirvebebiT, wyalsacavebiT dauregulirebeli mdinareebis 
dabinZurebis done, rig SemTxvevebSi, aWarbebs kidec wyalsaca-
vebSi wylis dabinZurebis dones. dabinZurebuli wylebis 
gawmenda da maTi gazaveba wyalsacavebSi iwvevs simRvrivis, 
ferovnebis, sunis, mZime metalebis Semcvelobis Semcirebas. 

analogiuri mdgomareoba SeiniSneba Jinvalis wyalsacavze. 
mineraluri da organuli nivTierebebi wyalsacavSi xvdeba 

zedapiruli da mdinaris CamonadeniT, atmosferuli naleqebiT, 
samrewvelo da sameurneo-sayofacxovrebo Camdinare wylebiT da, 
aseve, grovdeba Sida wyalsatevuri procesebis Sedegad. 

raodenobrivi mniSvnelobebi mcired gansxvavdeba orive 
wyalsacavze. aRniSnuli datvirTvebis specifika iwvevs wylis 
xarisxis gauaresebas, gansakuTrebiT zafxulisa da Semodgomis 
periodSi. 

ZiriTadi organuli nivTierebebisa da naerTebis maCveneble-

bi aseve maRalia algeTis wyalsacavze (cxr. 3.4.5, nax. 3.4.1. 3.4.2). 
vertikalur WrilSi, praqtikulad, yvela nivTierebis kon-

centracia izrdeba fskerisaken. 
wylis xarisxi algeTis wyalsacavSi uaresia, vidre sionis 

wyalsacavSi. amis ZiriTadi mizezia ufro intensiuri anTropo-
genuri datvirTva (cxr. 3.4.6). 

wyalsacavSi wylis mcire moculobis gamo dafiqsirebulia 
misi arasruli gazaveba. bunebrivi filtrebis mcire farTobi 
ver uzrunvelyofs wyalsacavSi Semosuli biogenuri nivTierebebis 
nakadis Sekavebas. analogiuri situacia SeiniSneba sxva mTis 
wyalsacavebzec. am SemTxvevaSi wyalsacavi aris ara wylis 
xarisxis gauaresebis mizezi, aramed dabinZurebis Semosvlis 
msxverplia. amis magaliTs warmoadgens sionis, algeTis da sxva 
wyalsacavebis monacemebi (cxr. 3.4.7, 3.4.8, nax. 3.4.3, 3.4.4, 3.4.5). 
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nax. 3.4.1. airis reJimis komponentebis ganawileba  

sionis ( ) da algeTis ( ) wyalsacavebSi 
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nax. 3.4.2. organuli nivTierebebis ganawileba  

sionis ( ) da algeTis ( ) wyalsacavebSi 
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cxrili 3.4.7 

sionisa da algeTis wyalsacavebSi wylis xarisxis Sefaseba misi gamoyenebis mixedviT 

faqtobrivi 

maCveneblebi 
dasaSvebi normatiuli maCveneblebi 

# wylis xarisxis maCvenebeli 
sionis 

wyalsacavi

algeTis 

wyalsacavi

wyalmo-

marageba 
morwyva meTevzeoba

sarwyu-

lebeli 

ganz. 

erTeuli

1 2 3 4 5 6 7 8 9 

`a~ jgufi – saerTo fizikuri maCveneblebi da araorganuli nivTierebebi 

1 pH-is sidide 8,1 20,0 8,5 5,09,0 8,5 9,0  

2 gaxsnili nivTierebebis saerTo 

raodenoba 
500,0 2250,0 800,0 1200,0 800,0 1200,0 mg/l 

3 rkina (saerTo) 0,25 0,30 0,5 10,0 – – mg/l 

4 manganumi 3,5 14,0 0,1 0,8 – – mg/l 

5 nitritebi 0,19 0,10 0,002 – – 0,02 mg/l 

6 nitratebi 0,5 1,5 10,0 – – 10,0 mg/l 

`b~ jgufi – organuli nivTierebebis saerTo maCveneblebi 

7 biqromatuli Jangbadoba 24,0 32,0 25,0 – 25,0 – mg/l 

8 БПК5 3,8 3,0 5,0 – 3,0 – mg/l 

`g~ jgufi – araorganuli, samrewvelo nivTierebebis da damabinZureblebis maCveneblebi 

9 nikeli 15,0 10,0 1000,0 200,0  1000,0 mg/l 

10 aqroladi fenolebi 0,017 0,018 – – 0,01 0,01 mg/l 

11 navTobis warmoebulebi 0,35 0,016 – – 0,05 0,35 mg/l 
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cxrili 3.4.7 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 

specifikuri maCveneblebi 

12 ferovneba 2,0 26,0 20,0 – – –  

13 СПАВ ar aris 
monacemebi

0,085 ar unda iyos  

14 qlororganuli pesticidebi 0,0050,1 0,0250,15 ar unda iyos mkg/l 

15 heqsoqlorani 0,005 0,07 ar unda iyos mkg/l 

16 lindani 0,005 0,02 ar unda iyos mkg/l 

cxrili 3.4.8 

wylis xarisxis ZiriTadi maCveneblebi saqarTvelos wyalsacavebSi 

wyalsacavebi wylis xaris-

xis klasi # jgufi maCveneblebi 
mniSv-

neloba sionis
Tbi-

lisis

wal-

kis 

alge-

Tis 
galis

1 2 4 6 

ganawilebis xasiaTi 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

saS. 6,75 7,82 7,51  8,32 

1 
wyalbadis  

maCvenebeli pH 
maqs. 8,38 9,38 8,95  8,64 

6,5  8,5 
6,0+

9,0

wyalsacavis siRrmisa da 
sigrZis mixedviT cvlile-
bebi umniSvneloa. cvlile-
ba sezonebis mixedviT 
umniSvneloa. maqs. – 
zamTari, Semodgoma 

saS. 8,42 9,31 8,50 6,40 10,15 

2 

a 
j
g
u
f
i 

–
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o
 d
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ar

ao
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gaxsnili Jangba-

di, O2 mg/l maqs. 13,50 11,95 11,60 13,00 13,80 
8 6 5 2 

mcirdeba zedapiridan fske-
risaken da SesarTavidan 
kaSxlisaken. maqs. – zam-
TarSi, min. – zafxulSi 
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cxrili 3.4.8 (gagrZeleba) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

saS. 8,20 21,30 12,10  9,20 
3 qloridebis 

Semcveloba  

mg/l maqs. 31,30 53,10 18,30  28,20

50 150 300 500

izrdeba fskerisaken, 
Tanabrad wyalsacavis 
mTel sigrZeze. maqs. – zam-
TarSi, min. – zafxulSi  

saS. 26,10 166,10 17,20  35,10 
4 

sulfatebis 

Semcveloba, mg/l 
maqs. 64,25 352,0 60,80  53,10 

50 150 300 400

wyalsacavis siRrmisa da 
sigrZis mixedviT cvlile-
bebi umniSvneloa. icvleba 
sezonurad. maqs. – zam-
TarSi, min. – gazafxulze 

saS. 0,04 0,03 0,01 0,21 0,09 
5 

saerTo rkina, 

mg/l 
maqs. 0,15 0,12 0,15 0,72 0,16 

0,5 1 5 10 

wyalsacavis siRrmisa da 
sigrZis mixedviT cvlile-
bebi umniSvneloa. icvleba 
sezonurad. maqs. – gazaf-
xulze 

saS. 0,013 0,008 0,025  0,010
6 

mineraluri 

fosfori, mg/l 
maqs. 0,046 0,038 0,060  0,028

0,05 0,4 2 3 

siRrmisa da sigrZis mixed-
viT cvlilebebi umniSvne-
loa (fskerTan odnav metia).
icvleba sezonurad. maqs. –
zafxulSi, min. – zamTarSi

saS. 1,78 2,18 2,32  1,48 
7 

nitratebi, mg/l 
maqs. 9,98 6,12 4,21  4,19 

1 3 10 20

izrdeba fskerisaken. wyal-
sacavis gaswvriv cvlile-
ba umniSvneloa. maqs. – ga-
zafxulze, min. – zafxulSi 

saS. 216,8 325,2 141,7 420,0 145,1 8 

a 
j
g
u
f
i 

–
 s

ae
r
T
o
 d

a 
ar

ao
r
g
an
u
l
i 
ni
vT

ie
r
eb
eb
is

 

ma
Cv
en
eb
l
eb
i 

mTavari ionebis 

jami maqs. 348,5 516,4 196,0 228,0 216,7 
    

izrdeba wylis zedapiri-
dan fskerisaken da Sesar-
Tavidan kaSxlisaken. maqs. 
– zafxuli, min. – Semodgoma 
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cxrili 3.4.8 (gagrZeleba) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

saS. 1,86 1,72   1,36 
9 

permanganatuli 

daJangva (ХПК, О2 

mg/l) maqs. 3,98 7,21   2,38 
5 – – 10 

izrdeba SesarTavidan 
kaSxlisaken da zedapiri-
dan fskerisaken. maqs. – 
zafxulSi, min. – Semodgoma 

saS. 11,32 11,60 8,20 8,23 6,81 
10 

b
 j

g
u
f
i 

s
ae
r
T
o
 

ma
Cv
en
eb
l
eb
i 

biqromatuli 

daJangva (ХПК, О2 

mg/l) maqs. 25,60 37,80 15,80 40,3 15,25 
5   25 

– 

saS. 2,41 3,42 3,11 9,60 2,00 
11 

naxSirbadis or-

Jangis Semcvelo-

ba, СО2 mg/l maqs. 11,20 12,61 6,80 17,62 6,11 
    

izrdeba fskerisaken da 
kaSxlisaken. maqs. – zam-
TarSi, min. – zafxulSi 

saS. 2,48 2,68 1,62  1,52 12 

ai
r
is

 r
eJ
im
i 

hidrokarbonatu

li ionebis Semc-

veloba, HCO3 
mg.ekv./l 

maqs. 3,57 3,12 2,15  2,31 
    

izrdeba fskerisaken da 
saTavidan kaSxlisaken. 
maqs. – gazafxuli, min. – 
zafxuli 
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nax. 3.4.3. sxvadasxva tipis damabinZureblebis ganawileba  

sionisa ( ) da algeTis ( ) wyalsacavebSi 

 149



 

nax. 3.4.4. araorganuli nivTierebebis ganawileba  
sionisa da algeTis wyalsacavebSi 

(  nikeli,  alumini, manganumi ) 
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nax. 3.4.5. biogenuri nivTierebebis ganawileba  

sionisa ( ) da algeTis ( ) wyalsacavebSi 
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qvemoT moyvanilia 2008 wels sionisa da algeTis wyalsaca-

vebze organizacia `gama~-s mier Catarebuli kvlevebis monaceme-

bi. 

a) sionis wyalsacavis wylis (zedapiruli da siRrmiTi) 

kvlevebis (2010 w.) Sedegebi moyvanilia cxrilebSi 3.4.9, 3.4.10, 

3.4.11. 

cxrili 3.4.9 

sionis wyalsacavis zedapiruli wylebis qimiuri kvlevebis 

Sedegebi (2010) 

sinjis aRebis adgilmdebareoba 

# maCvenebeli 
kaSxalTan

md. ioris 

SesarTavTan

kaSxalTan, 14 

m siRrmeze 

1 2 3 4 5 

1 pH 7,950 7,800 8,000 

2 mSrali naSTi (mg/l) 184,035 183,135 229,144 

3 sixiste (mg.ekv./l) 3,244 2,994 4,336 

4 mineralizacia (mg/l) 271,035 273,135 325,144 

5 NH4 (mg/l) ND ND 1,5 

6 Ca2+   (mg/l) 55,0 50,0 65,0 

7 Mg2+ (mg/l) 6,0 6,0 13,2 

8 Na+ (mg/l) 4,3 4,5 11,2 

9 K+ (mg/l) 1,2 1,2 1,2 

10 Cr- (mg/l) 10,635 10,635 11,344 

11 HCO 
3  (mg/l) 176,9 183,0 195,0 

12 CO 2
3  (mg/l) ND ND ND 

13 SO 2
4  (mg/l) 15,0 15,0 25,0 

14 NO 
2  (mg/l) ND ND ND 

15 NO 
3  (mg/l) 2,0 2,8 1,5 

16 tC 6,9 6,2 5,6 

 

 zedapiruli wylebis navTobis jamuri naxSirwyalbadis 

kvlevebis Sedegebi yvela wertilSi erTnairia da misi mniSv-

neloba TPH < 0,04 mg/kg. 
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cxrili 3.4.10 

sionis wyalsacavis wylis 

baqteriologiuri kvlevebis Sedegebi 

maCveneblebis faqtobrivi mniSvnelobebi 

sinjis aRebis 
adgilmdebareoba

mezofiluri 
aerobebis da 
fakultaturi 
anaerobebis 
raodenoba, 
1 ml/Si 

koli-indeqsi, 
1 l-Si 

laqtoza dadebiTi, 
nawlavis Cxiri,  

1 ml/Si 

1 2 3 4 

kaSxalTan 
198 (37C) 
210 (22C) 

21000 21000 

md. ioris 
SesarTavTan 

28 (37C) 
34 (22C) 

15000 15000 

kaSxalTan,  
14 m siRrmeze 

36 (37C) 
40 (22C) 

5000 5000 

 
cxrili 3.4.11 

sionis wyalsacavis wyalSi gaxsnili airebis raodenoba 

                                                             (ml/l) 

sinjis aRebis 
adgilmdebareoba 

N2 O2 CH4 CO CO2 

1 2 3 4 5 6 
kaSxalTan 46.16 12.38 0.55 0 0 
md. ioris 
SesarTavTan 

47.73 12.80 0.57 0 0 

kaSxalTan,  
14 m siRrmeze 

45.50 12.21 0.54 0 0 

 

– xmauris fonuri donis mniSvneloba dRis saaTebSi Sead-

gens 73 decibels, rac aWarbebs dadgenil normebs (45 dcb), 

xolo RamiT gacilebiT naklebia; 

– radiaciuli fonis gama-foni maCvenebeli Seadgens 4-12 

mkr/sT, rac damaxasiaTebelia wyalsacavis ganTavsebis regio-

nisaTvis; 

– wyalsacavSi mobinadre Tevzebis kvebaSi mniSvnelovani 

roli eniWeba oligoqetebs, qironomidelebs da koRos, matlebs. 

zoobenTosis saSualo simWidrove Seadgens 500 c/m2, saerTo 

biomasa – 4,5 g/m2; 

– wlis ganmavlobaSi wylis donis mkveTri cvalebadoba 
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iwvevs zemoxsenebuli organizmebis kleba-matebas, rac mkveTri 

xasiaTis mixedviT sionis wyalsacavs aniWebs oligotroful-

mezotrofuli wyalsacavis kategorias; 

wyalsacavSi mobinadre Tevzebis zogierTi saxeoba qviriTs 

yris swored wyalSi CaZirul mcenareebze, romlebic gavrcele-

bulia Txelwylian adgilebSi, 1 metr siRrmeze; 

zemoTqmulidan gamomdinare, nebismieri proeqtis ganxorcie-

lebis dros aucilebelia moxdes wyalsacavSi wylis donis 

TandaTanobiTi Semcireba da sakvebi bazisa da ganadgurebuli 

satrofe substratis SemcirebiT iqTiofaunisadmi miyenebuli 

zianis sakompensacio Rirebulebis gansazRvra. 

wyalsacavis kaSxlisa da misi mimdebare teritoriebi, sadac 

xarobs erTeuli xeebi da buCqebi, ar SeiZleba CaiTvalos gana-

pira tyis elementebad. aRniSnul teritoriebze floris dacu-

li saxeobebi ar yofila gamovlenili. kaSxlis teqnikuri eqs-

pluataciis reglamentis mixedviT, kaSxlis tanze mcenareuli 

safaris arseboba dauSvebelia. 

kaSxlis tani dafarulia meCxeri xeebiTa da buCqebiT. kaSx-

lis tanze mcenareuloba Raribia. mdinaris marjvena mxares tyes 

SenarCunebuli aqvs bunebrivi saxe da kargadaa ganviTarebuli. 

mdinaris meore napirze gvxvdeba xelovnurad gaSenebuli fiWvnari 

da mosaxleobis mier gaSenebuli kulturuli mcenareebi. mce-

nareuloba tipuri aRmosavleT saqarTvelos am kuTxisaTvis. 

b) algeTis wyalsacavis zedapiruli wylebis kvlevebis 

(2010 w.) monacemebi moyvanilia cxrilebSi 3.4.12, 3.4.13, 3.4.14. 

cxrili 3.4.12 

algeTis wyalsacavis zedapiruli wylebis sinjebis 

qimiuri kvlevis Sedegebi  

sinjis aRebis adgilmdebareoba 

# maCvenebeli 
kaSxlis 
marcxena 
kuTxesTan

kaSxlis 
marjvena 
kuTxesTan

wyalsa-
cavis Sua 
nawili 

md. alge-
Tis Sesar-

Tavi 

qveda 

biefi 

1 2 3 4 5 6 7 

1 pH 8,00 8,10 8,10 8,00 8,10 

2 
mSrali naSTi 
(mg/l) 

383,530 379,290 389,81 385,19 385,41 

3 
el.gamtaroba 
(sim/m) 

0,05291 0,05148 0,05109 0,04784 0,04823 

4 
sixiste 
(mg.ekv./l) 

6,128 5,781 6,031 5,981 5,833 

5 J.q.m. (mg/l) 3,040 3,200 2,88 3,04 2,64 

 154



cxrili 3.4.12 (gagrZeleba) 

1 2 3 4 5 6 7 

6 
mineralizacia 

(mg/l) 
495,130 492,690 500,810 498,590 497,010 

7 
4NH (mg/l) ND ND ND ND ND 

8 Ca2+   (mg/l) 87,00 86,00 91,00 90,00 89,00 

9 Mg2+ (mg/l) 21,60 18,00 18,00 18,00 16,80 

10 Na+ (mg/l) 19,60 19,60 21,00 20,00 19,50 

11 K+ (mg/l) 2,10 2,10 2,10 2,10 2,00 

12 Cl (mg/l) 7,09 7,09 7,09 7,09 7,09 

13 
3HCO  (mg/l) 226,92 230,58 225,70 230,58 226,92 

14 2
3CO  (mg/l) ND ND 4,80 ND 4,80 

15 2
4SO  (mg/l) 126,00 124,00 126,00 126,00 126,00 

16 
2NO  (mg/l) 0,22 0,22 0,22 0,22 ND 

17 
3NO  (mg/l) 4,60 5,10 4,90 4,60 4,90 

18 Jbm 8,7 9,7 8,3 11,7 0,6 

19 tC  5,0 5,4 6,0 6,5 6,9 

cxrili 3.4.13 

algeTis wyalsacavis zedapiruli wylebis sinjebSi navTobis 

jamuri naxSirwyalbadebis kvlevis Sedegebi  

sinjis 
nomeri 

laboratoriuli 
nomeri 

TPH mg/kg

1 859W < 0,04 

2 860W < 0,04 

3 861W < 0,04 

4 862W < 0,04 

5 863W 0,16 

cxrili 3.4.14 

algeTis wyalsacavis zedapiruli wylebis sinjebSi gaxsnili 

airebis kvlevis Sedegebi 

N2 O2 CH4 CO CO2 sinjis 
nomeri 

laboratori-
uli nomeri ml/l 

1 859W 47,80 12,82 0,57 ar aRmoCnda ar aRmoCnda 

2 860W 42,28 11,34 0,50 ar aRmoCnda ar aRmoCnda 

3 861W 49,92 11,51 0,51 ar aRmoCnda ar aRmoCnda 

4 862W 44,71 12,00 0,53 ar aRmoCnda ar aRmoCnda 

5 863W 45,33 12,16 0,54 ar aRmoCnda ar aRmoCnda 
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kvlevebis SedegebiT irkveva, rom sionisa da algeTis 

wyalsacavebis wylisa da haeris xarisxi Seesabameba sanitarul 

normebs da wylisa da haeris mniSvnelovan dabinZurebas adgili 

ar aqvs. 

kvlevebis Sedegebma gviCvena, rom sionisa da algeTis wyal-

sacavebis wylis TviTgawmendis procesebis safuZvelze wylis 

xarisxi umjobesdeba wylis wyalsacavis gaswvriv moZraobis-

Tanave. 

sionisa da algeTis wyalsacavebis garemos danarCeni ele-

mentebis mdgomareobis analizma gviCvena, rom haeris xarisxi 

kaSxlis mimdebare teritoriaze damakmayofilebelia da ar 

aWarbebs kanonmdeblobiT dadgenil koncentracias. 

 

 

 

3.5. mTis wyalsacavebiT gamowveuli geologiuri da 

seismuri procesebi 

 
wyalsacavebiT gamowveuli seismuri movlenebi cnobilia 

msoflios hidromSeneblobaSi (cxr. 3.5.1). saqarTvelos terito-

riaze ganlagebulia didi kavkasionis antiklinaruli rioni-

mtkvris depresiis mTaTaSorisi CaRrmavebisa da mcire kavkasio-

nis antiklinaruli raionebi (nax. 3.5.1). 

seismuri pirobebis mixedviT, saqarTvelos teritoria mdeba-

reobs 6-9 balian zonaSi (nax. 3.5.2). 

seismologiuri monacemebiT saqarTvelos wyalsacavebis 

seismuroba damokidebulia mimdinare teqtonikur aqtiurobaze, 

romelic, Tavis mxriv, damokidebulia saqarTvelos beltis 

amgebi calkeuli blokebis aqtiurobis intensivobaze da, Sesa-

bamisad, teritoriis hifsometrul zonalobaze. amis mixedviT, 9-

balian zonaSi ganlagebulia jvris, algeTis, Jinvalis, nadar-

bazevis, narekvavis, sionis, Saoris, zonkaris, dmanisis, pantia-

nis, xramis, mTisZirisa da zresis wyalsacavebi. 

mTis wyalsacavebis Seqmna SesamCnevad arRvevs pirvandel 

bunebriv suraTs, iwvevs geodinamikuri procesebis swraf 

ganviTarebas wyalsacavSi da mis mimdebare teritoriaze. es 

mdgomareoba ufro rTuldeba saSiSi geologiuri procesebiT, 

romlebic ganpirobebulia wyalsacavSi wylis donis perioduli 

cvalebadobiT.  
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cxrili 3.5.1 

wyalsacavebis Seqmnis Sedegad miwisZvrebis warmoqmna 

kaSxali 

(wyalsacavi)
mdinare qveyana 

w
yl

iT
 a
vs

eb
is

 

w
el

i 
(n
.S
.d
.-m
d
e)
 

w
yl

is
 

mo
c
u
l
o
b
a,
 k
m3
 

w
yl

is
 m
aq
s
im
a-

l
u
r
i 

s
iR

r
me
, 
m 

mi
w
is

Zv
r
is

 

T
ar

iR
i 

ma
g
ni

t
u
d
a 

koina (Siva-
jisaRari) 

koina indoeTi 1961 2,8 100 10.12.1967 7,0 

kremasta aqeloosi saberZneTi 1965 4,8 120 24.01.1966 6,3 

kasirakioni krikelio-
tikos 

saberZneTi 1969 1,0 100 1969 6,3 

kariba zambezi zambia-
zimbabve 

1958–
1963 

175,0 122 23.09.1963 6,25 

sinfiniani sinfiniani CineTi 1961 13,9 105 1961 6,1 

orovili feteri aSS 1968 4,4 204 01,08,1975 5,7 

uaragamba uaragamba avstralia 1960 2,0 104 09,03,1973 5,4 

akosombo 
(volta) 

volta gana 
1964–
1967 

165,0 109 11,1964 5,3 

porto 
kolumbia 

riu-grande brazilia 1973 1,5 50 24,02,1974 5,1 

volta 
grande 

riu-grande brazilia 1973 2,3 31 24,02,1974 5,1 

benmori uaitaki axali 
zelandia 

1963–
1966 

2,0 96 07,07,1968 5,0 

eukumbene eukumbene avstralia 1958 4,8 106 18,05,1959 5,0 

huveri 
(midi) 

kolorado aSS 1935–
1936 

36,7 191 10,03,1940 5,0 

monteinari draki safrangeTi 1962 0,3 125 25,04,1963 4,9 

baina-baSta drina iugoslavia 1965–
1966 

0,3 80 03,07,1967 4,8 

kaJuru para brazilia 1953–
1959 

0,2 21 23,01,1972 4,7 

kaneliesi noguera espaneTi 1960 0,7 132 09,01,1962 4,7 

sefidrudi sefidrudi irani 1962 1,8 80 02,08,1968 4,7 

pukaki pukaki axali 
zelandia 

1976 10,0 108 1978 4,6 

nureki vaxSi tajikeTi 1972–
1984 

11,0 285 27,11,1972 4,5 

kafue-goji kafue zambia 1973–
1978 

5,0 62 13,05,1978 4,2 

manikuagan-3 manikuagani kanada 1975 10,4 96 23,10,1975 4,1 

jvris enguri saqarTvelo 1957 0,23 100 12.1979 4,4 
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dakvirvebebiT dadgenilia, rom mTis wyalsacavebze wylis 
donis cvalebadobis dros wyalsacavSi SeimCneva qanis simtkicis 
kleba, qanis mdgomareobis xarisxi ganisazRvreba misi Semadgen-
lobiT, struqturiT, napralianobiT gamofitulobiT. geologiu-
ri procesebis ganviTareba damokidebulia, rogorc endogenur 
(Sida), ise egzogenur gare procesebze. 

 

nax. 3.5.1. saqarTvelos struqturul-teqtonikuri daraionebis ruka 

aRniSvnebi: II  – wina kavkasioni; III  – didi kavkasionis 
(antiklinariumis); zonebi: 10 – mTavari qedis CrdiloeTis ferdis 
aRmosavleTis zona; 13 – mTavari qedis samxreTis ferdis dasavle-

Tis zona: а – afxazeTis; б – svaneTis) в – soxumi-duSeTis (Crdilo-

eTis); с1 – kaxeTis zona; IV  – rioni-mtkvris depresiis zonebi: 
17 – kolxeTis zona ( – kolxeTis velis da – centraluri sinkli-
nari); 18 – Zirulis zona; 19 – molasovis zona; 20 – sagarejo-Sira-

qi-ajinauris zona; V  – mcire kavkasionis zonebi: 22 – aWara-
TrialeTis zona; 23 – somxiTi-ganjiani-yarabaxis zona; VII – damar-
xuli amaRlebebi (29).  

 

magaliTad, cementirebuli jdomadi qanis (konglomerati, 

qviSaqva, alevroliti, argiliti) Serbilebis koeficientis 

mniSvneloba ufro Zlier klebulobs, vidre meti Semcvelobis 

Tixa-cementi maRali forianobis dros (nax. 3.5.3). deformaciis 

ganviTareba sanapiro ferdobebze Tbilisisa da xramis wyal-

sacavebSi, romlebic Sedgeba polimiqturi da arkozuli qviSa-

qvebiT da doleritebiT, moyvanilia nax. 3.5.33.5.10-ze. 
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nax. 3.5.2. saqarTvelos teritoriis seismuri zonireba 

 

 

nax. 3.5.3. qviSaqvebis simtkicis maxasiaTeblebis cvalebadoba 

tenianobasTan damokidebulebiT. 

1 – gamofituli grauvakuli qviSaqvebi; 2 – gamoufitavi 

grauvakuli qviSaqvebi; 4 – gamofituli arkozuli qviSaqvebi; 5 – 

gamoufitavi arkozuli qviSaqvebi. 
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nax. 3.5.4. saSualoSreobrivi grauvakuli qviSaqvebis daSla 

Tbilisis wyalsacavis sanapiro ferdobebze 

 

 

nax. 3.5.5. napralebis ganviTareba arkozul qviSaqvebSi da nayaris 

warmoSoba Tbilisis wyalsacavis sanapiro zolSi abraziis 

procesSi 
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nax. 3.5.6. napralovani doloritebiT agebuli napirebis rRveva 

xramis wyalsacavze, sanapiro zolis abraziis procesSi, romelic 

viTardeba wyalsacavis zedapirze talRuri zemoqmedebiT da wylis 

donis cvalebadobiT 
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nax. 3.5.7. napralebis gaxsna Zlier gamofitul 
doloritebSi, xramis wyalsacavis samxreT  
ferdobze abraziis procesSi 

 
nax. 3.5.8. ZiriTadi qanebis (intruziuli teSeni

 tebis) gaSiSvleba sionis wyalsacavis Crdilo-
 dasavleT sanapiroze  

 
nax. 3.5.9. II terasis sanapiro ferdobis sustad  
Secementebuli naleqebis garecxva md. iorze  
(sionis wyalsacavi) wylis donis dawevisas 
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a)

  

b)

  

nax. 3.5.10. sanapiro ferdobebis abrazia Tbilisisa (a) da xramis (b) 

wyalsacavebze, wylis donis dawevisas mkvdari horizontis 

niSnulamde 

 

aucilebelia gaviTvaliswinoT sainJinro-geologiuri mdgo-

mareobis mdgenelebi, maTSi mimdinare fizikuri, qimiuri da 

biologiuri procesebi. isini uaRresad dinamiuria da drois 

SedarebiT mokle periodSi SeiZleba arsebiTad Seicvalos. am 

mdgomareobidan gamomdinare, arasasurveli sainJinro-geologiu-

ri pirobebis droulad gamosavlenad saWiroa gruntebis labo-

ratoriuli gamokvlevebi ganxorcieldes sinjebis aRebidan 

SedarebiT mokle vadebSi. amasTan erTad, unda gamoiyos cal-

keuli sainJinro-geologiuri elementebi. 

meore problemas, romelic unda iqnes gaTvaliswinebuli, war-

moadgens bunebrivi procesebis genezisi da maTi intensivobis 

cvlileba, rac ganisazRvreba teritoriis ganlagebiT wyalsaca-

vis mimarT. am debulebis Sesabamisad gamoiyofa Semdegi raionebi: 

– wyalsacavis raioni (wyalsatevebis qvabuli da mimdebare 

teritoria); 

– Camonadenis regulirebis raioni mdinaris xeobaSi, wyal-

sacavis qvemoT. is moicavs mdinaris deltas da mimRebi 
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auzis mimdebare teritoriis nawils (zRva, tba). 

wyalsacavis qveda biefSi geologiuri procesebis xasiaTsa 

da intensivobas gansazRvravs regulirebadi Camonadenis mocu-

loba da wyalsacavis eqspluataciis reJimi. 

fizikur-qimiuri maxasiaTeblebis gansazRvra saSualebas 

gvaZlevs davadginoT mineraluri Semadgenlobis zegavlena qane-

bis winaaRmdegobaze garecxvisadmi. 

magaliTad, ZiriTadi mineralebi (plagioklazi) gamofitvis 

da gaTixnarebis Sedegad amaRlebs macementirebel nivTierebaSi 

Tixis marcvlebis raodenobas, rac amcirebs gruntebis 

simtkices. 

simtkicis Semcirebas xels uwyobs agreTve: 

– kalcitis gadaadgileba wyalsacavSi wylis donis cvli-

lebisas; 

– marcvlebs Soris kavSirebis darRveva; 

– TabaSiris gaxsna qanebis napralebSi da a.S. 

petrografuli Slifebis Seswavla saSualebas iZleva, ganv-

sazRvroT calkeuli Sreebis Secementebis xarisxi da maTi 

winaaRmdegobis unarianoba daSlis mimarT. 

hidrosistemebis eqspluataciis procesSi uaRresad mniSvne-

lovania sainJinro-geologiuri da hidrogeologiuri pirobebis 

mWidro kavSiri. 

sainJinro-geologiuri gamokvlevebis ZiriTad moTxovnile-

bas, gansaxilvel pirobebSi, warmoadgens: 

– aeraciisa da wyalgajerebis zonis gansazRvra; 

– geologiur-genetikuri kompleqsebis simZlavrisa da 

Semadgenlobis cvlilebaTa kanonzomierebis dadgena, 

qanebis geologiur-liTologiuri tipizacia da wyal-

medegi Sris gansazRvra; 

– reliefis tipebis daxasiaTeba da aeraciis zonaSi grun-

tis wylebis balansis dadgena; 

– SesaZlo katastrofuli situaciebis gamovlena sainJin-

ro-geologiuri poziciis TvalsazrisiT;  

– mosalodneli eqstremaluri situaciebis prognozireba, 

romlebic SeiZleba Camoyalibdes garkveuli geologiuri 

procesebis aqtivizaciis Sedegad. 

mTeli rigi mkvlevarebis monacemebiT, SesaZlebelia SemTx-

vevebi, rodesac nagebobis is ganlageba, romelic xelsayrelia 

garemos dacvis pirobebisaTvis, geologiuri TvalsazrisiT 

SeiZleba iyos naklebad saimedo da saxifaToc ki socialur-

ekologiuri aspeqtiT. 



magaliTad, katastrofa vaiontis wyalsacavze gamowveuli 

iyo araxelsayreli geologiuri pirobebiT (mezozouri kirqve-

biT agebuli cicabo ferdobi susti Tixa-fiqlebis ganfenebiT, 

romelic danawevrebuli iyo teqtonikuri da gantvirTvis napra-

lebiT) da cvlilebebiT garemoSi (wylis donis aweva wyalsa-

cavSi, gruntis wylebis donis aweva dayvanili seismurobis 

pirobebSi). 

saqarTveloSi (daba wyneTi) katastrofa ganicada miwis kaS-

xalma (simaRliT 13 m) kokispiruli wvimebis gamo wyalsacavSi 

wylis donis swrafi awevis Sedegad. katastrofis ZiriTad 

mizezs warmoadgenda kaSxlis tanis gruntebis Tvisebebis cvli-

lebaTa arasrulfasovani geologiuri dasabuTeba, romelic 

eyrdnoboda filtraciuli nakadebis zemoqmedebiT gamowveul 

gardaqmnebs (nax. 3.5.11a). 

kranWis-xevis kaSxalma (simaRle – 14,5 m, sigrZe – 406 m) 

ganicada mniSvnelovani deformacia wyalsacavis Sevsebisas. 

avariis ZiriTad mizezi iyo saZirkvlis jdenadi gruntebis 

deformacia, rac zogan 0,60,8 metrs aRwevda. dafiqsirda 

agreTve Txemis dajdoma da napralebis ganviTareba kaSxlis 

sanapiro ferdobebTan SeuRlebis zonaSi (nax. 3.5.11b). 

 

nax. 3.5.11. saqarTvelos wyalsacavebis kaSxlebis kritikul 

situaciebSi deformaciebis magaliTebi. 

a) miwis kaSxali daba wyneTSi deformaciis Semdeg:  

1 – kaSxlis tani; 2 – molurjo feris Sre;  

3 – kaSxlis gamorecxili nawili.  

b) kranWis-xevis hidrokvanZis miwis kaSxali defor-

maciis Semdeg: 1 – kaSxlis tani; 2 – saZirkvlis 

dajdoma; 3-4 – kaSxlis Txemisa da saZirkvlis 

deformacia. 
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moyvanili magaliTebi adasturebs, rom wyalsacavis mdgra-

dobis uzrunvelsayofad, saWiroa gruntis masivebis detaluri 

sainJinro-geologiuri Seswavla savele da laboratoriuli 

kompleqsuri kvlevebis saSualebiT. amasTan, gasaTvaliswinebe-

lia gruntebis Tvisebebis mdgradobis cvlilebebi eqspluata-

ciis pirobebSi. 

hidrokvanZis teritoriis geologiuri agebulebis Tavisebu-

rebebTanaa dakavSirebuli teqtonikuri mdgomareobis cvlile-

bebi. wyalsacaviT gamowveuli seismuri procesebis ganviTareba 

damaxasiaTebelia maRal dawneviani da mniSvnelovani moculo-

bis wyalsacavebisaTvis, Tu dedamiwis qerqi xasiaTdeba teqto-

nikuri rRvevebiT. 

eqspluataciis reJimis darRvevis pirobebSi ganviTarebuli 

deformaciebi, romlebic dafiqsirebulia mTel rig wyalsaca-

vebze, moicavs: 

– kaSxlis filtraciis sawinaaRmdego elementebSi (guli, 

ekrani, ponuri) gamoSrobis napralebis warmoSobas; 

– sadamkvirveblo qselis piezometruli WaburRilebis 

deformacias; 

– kaSxlis tansa da hidrokvanZis nagebobebs Soris sicarie-

leebis warmoSobas; 

– kaSxlis tanisa da wyalsacavis ferdobebis SeuRlebis 

darRvevas. 

teritoriis seismuri cvlileba, romelic Tan axlavs wyal-

sacavebis Seqmnas, sxvadasxvanairad fasdeba: miwisZvris damoki-

debuleba wyalsacavis moculobasTan SefardebiT, seismuri 

mdgomareobis cvlileba wyalsacavis Sevsebisa da eqspluata-

ciis periodSi.  

seismuri pirobebis cvlilebaTa SesaZlebloba gamokvleul 

iqna jvris wyalsacavze. dakvirvebaTa analizis Tanaxmad, wylis 

donis 130 m-mde awevisas miwisZvraTa saerTo raodenoba hidro-

kvanZis raionSi, fonur seismurobasTan SedarebiT, amaRlda 

mcirebalianobis pirobebSi (4 balamde). wyalsacavebiT gamowve-

uli seismurobis procesi Seswavlil iqna seismodazvervis 

dakvirvebebiT, wyalqveSa geofizikuri profilis agebiT wyal-

sacavis fskerze [CogovaZe g.i. da sxv., 1987]. 1978 wlis aprilSi, 

rodesac wyalsacavi aivso 345 m niSnulamde (siRrme – 105 ), 

seismuri reJimi gaaqtiurda (nax. 3.5.12). 
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nax. 3.5.12. seismuri biZgebis epicentrebis ruka jvris wyalsacavis 

TaRovani kaSxlis 30 km-ian radiusSi 

a) wyalsacavis Sevsebis sawyisi periodi, aprili, 1978 w.; b) igive – 

maisi, 1978 w.; g) erTi wlis Semdeg wyalsacavis pirveli rigis 

Sevsebidan, 21-31 dekemberi, 1979w.; 1 – TaRovani kaSxali; 2 – sxva-

dasxva klasis miwisZvrebis epicentrebi; 3 – seismuri sadgurebi;  

4 – seismogenerirebadi struqturebi; 5 – tyvarCelis fleqsura;  

6 – ingiriis rRveva; 10, 20, 30 – kaSxlidan dacilebis manZilebi (km) 

 

seismuri mdgomareobis cvlileba Semdegnairad mimdinareob-

da: 1978 wlis aprilSi kaSxlidan 30 km-is radiusSi dafiqsirebul 

iqna rva miwisZvr 75a K ,* maT Soris eqvsi – 20 km-is 

radiusSi. 345 m niSnulze wyalsacavis Sevsebidan erTi Tvis 

                                                 
* k – miwisZvris energetikuli klasi, romelic damokidebulia magni-

tudaze (M), 9.387.1  Mk  
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wyalsacavSi mudmivi donis SenarCunebis pirobebSi, daregist-

rirda 10 miwisZvra 76K , romelTagan Svidi iyo kaSxlidan 

10 km-is radiusSi. maTi umetesi nawili dakavSirebulia ingiriis 

rRvevasa da tyvarCelis fleqsuris gadakveTasTan, sadac 1978 

wlis maisSi, rva dRis ganmavlobaSi moxda rva miwisZvra. 

wyalsacavis 100 m siRrmis Sevsebisas saerTo seismuri mdgo-

mareobis Sefasebisas aRsaniSnavia, rom miwisZvrebi 1979 wlis 

dekembridan 1980 wlis ianvramde periodSi, calkeuli kerebis 

magnitudaTi 4,4-mde, yvelaze mniSvnelovania dakvirvebaTa mTeli 

periodis ganmavlobaSi, Tumca aris gamonaklisi am fonTan 

SedarebiT – megrul-svanuri (1930 w., M = 4,6), gegeWkoris miwis-
Zvra (1957-58 ww. M = 5.3) da a.S. 

enguris miwisZvrebis makroseismuri energia mTlianad Tavs-

deba seismuri aqtiurobis im SefasebaSi, romelic miRebuli iyo 

enguris wyalsacavis daproeqtebisas (fonuri seismuroba Sefa-

sebuli iyo 8 balad). wyalsacavis Sevsebam mxolod moaaxlova 

miwisZvrebis inicireba, rac momzadebuli iyo raionis teqtoni-

kuri ganviTarebis wina periodSi. saqarTvelos sxva msxvil da 

Rrma wyalsacavebze wyalsacavebiT gamowveuli miwisZvris pro-

cesebi araa Seswavlili. 

dReisaTvis Znelia calsaxad aixsnas seismuri aqtivizaciis 

buneba didi siRrmisa da moculobis wyalsacavebis SeqmnasTan 

kavSirSi. miuxedavad amisa, naTelia, rom is dakavSirebulia 

qanebis daZabulobis cvlilebasTan, daZabulobis koncentra-

ciasTan rRvevis zonaSi, romelic warmoiSoba wyalsacavis 

SeqmniT ganpirobebuli datvirTvis zemoqmedebiT, miwisqveSa 

wylebis mzardi hidrostatikuri dawneviT, qanebis Tburi 

reJimis cvlilebiT da a.S. 

aRniSnuli movlenis Seswavla, misi prognozireba da iseTi 

RonisZiebebis SemuSaveba, romlebic, SeiZleba mTlad ver gamo-

ricxavs, magram maqsimalurad Seamcirebs danakargebs, – warmo-

adgens axal, uaRresad mniSvnelovan da saintereso amocanas 

mTis wyalsacavebis Semswavlel mecnierebaSi. 

 

3.6. Sidawyalsatevuri procesebis formireba mTis 

wyalsacavebSi 
 

mTiani regionebis bunebrivi pirobebis specifika ganapiro-

bebs Sidawyalsatevuri procesebis Taviseburebebs wyalsacaveb-

Si, romelTa Soris ZiriTadia: Camonadenis regulirebis reJimi, 
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wylis balansi, wylis donis reJimi, wyalgacvla, dinebebi, Relva. 

Camonadenis regulirebis reJimi ganisazRvreba wyalsacavis 

srul moculobasa da damuSavebis prizmas Soris TanafardobiT 

(cxr. 3.6.1). 

cxrili 3.6.1 

saqarTvelos wyalsacavebiT daregulirebuli Camonadenis 

maxasiaTeblebi (V > 1 mln.m3) 

wyalsa-

cavis 

moculoba, 

mln.m3 

dareguli-
rebis 

maxasiaTebeli

sasargeblo 

wyalgacema 

wyalsaca-

vidan Wdax. 

Ca
mo

na
d
en
is

 
g
am
o
ye
ne
b
is

 
ko

ef
ic

ie
nt

i 

# 
wyalsacavis 

dasaxeleba 

s
r
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l
i,
 

V
s
r
 

s
as

ar
g
eb

l
o
, 

V
s
as

. 

Ca
mo

na
d
en
is

 

mo
c
u
l
o
b
a,
 5
0%

, 

Cam.

sr

W

V
 

Cam.

sas.

W

V
 

w
l
iu

r
i 

mo
c
u
l
o
b
a,
 

ml
n.
m3
 

u
z
r
u
nv
el

y
o
f
a,
 %

 

Cam.

dax.

W

W
 

1 2 3 4 5 6 7 8 9 10 

md. enguris auzi 

1 jvris 1090 662,0 464,0 0,235 0,143 4523,9 50 0,975 

2 
galis  

(md. eriswyali)
145,0 26,0 485,0 0,0298 0,0556 4833,4 50 0,996 

md. rionis auzi 

3 Saoris 90,0 87,0 128,0 0,703 0,679 121,0 50 0.945 

4 tyibulis 84,0 62,0 216,5 0,388 0,286 209,0 50 0.965 

5 gumaTis 39,0 13,0 5100,0 0,0077 0,00255 4228,0 50 0.829 

6 lajanuris 24,6 17,6 1510,0 0,0163 0,0116 1509,0 50 0.999 

7 varcixis 14,6 2,4 8600,0 0,0017 0,00028 8600,0 50 0.784 

8 kuxis 1,9 1,85 2,89 0,657 0,64 2,0 50 0.692 

sul md. rionis 

auzSi 
266.8 186,85 15556,4 0,017 0,012 12816,0 50 0,823 

md. mtkvris auzi 

9 
Jinvalis  

(md. aragvi) 
520,0 370,0 1373,7 0,378 0,269 1373,7 50 0,983 

10 
Tbilisis 

(md. iori) 
308,0 155,0 – – – 172,5 50 – 

 



 
cxrili 3.6.1 (gagrZele a) b

1 2 3 4 5 6 7 8 9 10 

11 sionis 325,0 300,0 342,0 0,95 0,877 333,6 50 0,974  

(md. iori) 

12 
 

140,0 120,0 – – – 110,0 50 – 
dalis mTis

(md. iori) 

13 
is 

1,6 1,2 4,8 0,333 0,25 4,75 50 – 
TeleT-wyl

(md. iori) 

md. is 771,6 576,2 – – – 1994,55 50 –  ioris auz

14 
i) 

65,0 60,0 130,0 0,50 0,461 59,7 50 0,459 
algeTis  

(md. (algeT

15 1,20 0,2 2,0 0,60 0,10 1,60 50 0,800 
marabdis  

(md. algeTi) 

md. algeTis 
66,20 60,2 130,0 0,509 0,463 61,3 50 0,472 

auzi 

zonkaris (md. 

patara liaxv
16 

i)
40,0 39,0 302,4 0,132 0,129 105,0 50 0,347 

17 
(md. 

312,0 292,0 308,0 1,01 0,948 246,0 50 0,799 
xramis 

xrami) 

18 
. 

12,0 3,0 5610,0 0,0021 0,00053 4220,1 50 0,752 
zahesi (md

mtkvari 

19 
(md. 

11,0 11,0 – – – 14,8 50 – 
dmanisis 

dmanisi) 

20 
(mlafianis d. 

ruji) 
3,5 3,5 – – – 4,75 50 – 

du

 

Camonadenis gamoyenebis koeficientis mniSvneloba msxvil 

energetikul wyalsacavebze 0,9-ze metia (cxr. 1.4.9; 1.6.1). 

irigaciul wyalsacavebze misi mniSvneloba bevrad naklebia, 

rac ganpirobebulia maTi mcire moculobiT, CamonadenTan 

Sed

odinebuli da gadinebuli wylis moculo-

beb

rTo Tviseba – 

wyalsatevis Sevseba da damuSaveba (nax. 3.6.13.6.7). 

arebiT. 

mTis wyalsacavebis wylis balansi gamoirCeva Taviseburebe-

biT dinamikaSi da Cam

is TanafardobiT. 

wyalsacavis wylis donis reJimi sakmaod gansxvavebulia 

(cxr. 1.4.7; 1.4.17). yvela wyalsacavs axasiaTebs sae
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nax. 3.6.1. xramis (walkis) 

wyalsacavis donuri reJimis 

damaxasiaTebeli elementebi  

a) donis cvalebadobis 

qronologiuri grafikebi  

(1 – 1948-1958 ww.; 2 – 1964-1970 ww.; 

3 – 1975-1984 ww.; 4 – saproeqto 

grafiki)  

b) moculobisa da sarkis 

farTobis mrudebi 

 

 
 

nax. 3.6.2. jvris wyalsacavis donuri reJimis damaxasiaTebeli 

elementebi  

a) donis cvalebadobis grafiki; b) moculobisa da sarkis 

farTobis mrudebi
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nax. 3.6.3. sionis wyalsacavis damaxasiaTebeli 

elementebi  

a) donis rxevis qronologiuri grafikebi  

(1 – 1964-1970 ww.; 2 – 1975-1980 ww.; 3 – 1981-1985 ww.; 4 

– saproeqto; 5 – 1987-1990 ww.; 6 – 2008 w.)  

b) wyalsacavis moculobisa (V) da zedapiris 

sarkis (F) damokidebuleba siRrmesTan (d);  
g) donis uzrunvelyofis (1) da ganmeoradobis (2) 

grafikebi 
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nax. 3.6.4. Jinvalis wyalsacavis donuri reJimis damaxasiaTebeli 

elementebi  

a) donis cvalebadobis qronologiuri grafikebi  

(1 – 1986 w.; 2 – 1987 w.; 3 – 1988 w.; 4 – saproeqto grafiki; 5 – 2010 w.)  

b) moculobisa da sarkis farTobis mrudebi 
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nax. 3.6.5. lajanuris wyalsacavis 

donuri reJimis damaxasiaTebeli 

elementebi  

a) donis cvalebadobis 

qronologiuri grafikebi  

(1 – 1961 w.; 2 – 1962 w.; 3 – 1963 w.; 4 

– 1964 w.; 5 – 1965 w.; 6 – 1966 w.; 

7 – 1967 w.; 8 – 1968 w.; 9 – 1969 w.; 

10 – 1970 w.; 11 – 1975 w.; 12 – 1976 w.; 

13 – 1977 w.; 14 – 1978 w.;  

15 – 1984 w.).  

b) moculobisa da sarkis 

farTobis mrudebi 

 
 

 

 

nax. 3.6.6. Tbilisis wyalsacavis 

donuri reJimis damaxasiaTebeli 

elementebi  

a) donis cvalebadobis 

qronologiuri grafikebi  

(1 – 1955-60 ww.; 2 – 1961-66 ww.;  

3 – 1967-72 ww.; 4 – 1973-78 ww.;  

5 – 1979-85 ww.; 6 – saproeqto 

grafiki; 7 – 2009 w.).; 

b) moculobisa da sarkis 

farTobis mrudebi 
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nax. 3.6.7. tyibulis 

wyalsacavis donuri reJimis 

damaxasiaTebeli elementebi  

a) donis cvalebadobis 

qronologiuri grafikebi  

(1 – 1958-63 ww.; 2 – 1964-70 ww.;  

3 – 1975-81 ww.; 4 – 1982-84 ww.;  

5 – 1987-88 ww.; 6 – saproeqto 

grafiki).; 

b) moculobisa da sarkis 

farTobis mrudebi 
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mTis wyalsacavebis pirobebis damaxasiaTeblad SeiZleba 

miRebul iqnes doneebi: 

– damuSavebis donis mniSvneloba zamTarSi; 

– maqsimaluri Sevsebis done gazafxulis bolos. 

wylis donis gadaadgilebis siCqare calkeul wyalsacavebSi 

icvleba 2,8 m/dRe-Ramidan 20-50 m/dRe-Ramemde. donis dgomis 

uzrunvelyofa da ganmeoradoba icvleba calkeul wlebSi. maTi 

gasaSualebuli grafiki eqspluataciis ganmavlobaSi mocemulia 

nax. 3.6.8-ze. 

wyalsacavSi wylis saSualo saangariSo done SeiZleba gani-

sazRvros formuliT: 

nT

td

d

n

i
ii

 1 ,            (3.6.1) 

sadac d – wyalsacavSi wylis donis mniSvnelobaa sxvadasxva 

periodSi; ti – wylis donis dgomis dro calkeul intervalebSi;  

n – donis cvlilebis SemTxvevebis raodenoba; T – gasaSualebu-

li periodi. 

wyalsacavis moculoba da wylis sarkis farTobi, wylis 

kidis dgomisas calkeul niSnulebze, ganisazRvreba damokide-

bulebebiT: 

pa
V dKV   da ,       (3.6.2) 

1 paa
V adKF

sadac  – moculobis koeficientia (VK 5,26,1 VK );  – reli-

efis koeficienti. 

pa

reliefis koeficientis mniSvneloba ( ) gansazRvrul iqna 

rigi wyalsacavebis monacemebis damuSavebiT (nax. 3.6.8). damoki-

debuleba SeiZleba warmodgenil iqnes Semdegi saxiT: 

a

daKV pV lglglg  .      (3.6.3) 

siRrmis mixedviT pirveli warmoebuli saSualebas gvaZlevs 

davadginoT wyalsacavis sarkis farTobi , rome-

lic SeiZleba warmodgenil iqnes Semdegi saxis wrfiT: 

1 pa
pVb daKF

    daaKF ppVb lg1lglglg  , sadac ordinatTa (y) RerZidan 

CamoWril monakveTs warmoadgens sidide  pV aK lglg  , xolo 

wrfis daxrilobis kuTxis logariTms grafikze aqvs mniSvneloba 

 1pa pa (nax. 3.6.9). -s mniSvnelobis cvlileba damokidebulia 

adgilmdebareobis reliefze. wyalsacavis mTianobis zrdasTan 
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nax. 3.6.8. wylis donis uzrunvelyofisa da ganmeorebadobis mrudebi 
saqarTvelos wyalsacavebSi maTi eqspluataciaSi Sesvlis droidan 

 
nax. 3.6.9. wyalsacavebis moculobisa (W) da siRrmis (d) damoki-

debuleba. a) 130 – mTis wyalsacavebi; 3139 – vakis wyalsacavebi;  
b) 1 – regresiis empiriuli wrfe; 2 – regresiis Teoriuli wrfe;  

3 – vakisa da tbis wyalsacavebi; 4 – mTis wyalsacavebi;  
5 – mTiswina wyalsacavebi; 6 – maRalmTiani wyalsacavebi. 
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erTad mrudebis daxriloba damreci xdeba. es maCveneblebi 

SeiZleba miRebul iqnes wyalsacavis dasaxasiaTeblad reliefis 

tipis mixedviT.  da -s mniSvnelobebis kavSiri adgilmde-

bareobis reliefTan, iZleva wyalsacavebis miaxloebiTi klasi-

fikaciis saSualebas `mTianobis~ xarisxis mixedviT (cxr. 1.4.5): 

VK pa

modeniTi cvlilebebi mTis wyalsacavebze sakmaod umniSvne-

loa. gaqanebis maqsimaluri sigrZeebisTvisac ki, romlebic 

saqarTvelos mTis wyalsacavebze ar aRemateba 10 km-s, Stormu-

li modenis sididem (qarismierisa da talRismieris jami) SeiZ-

leba miaRwios 0,5 m-s (cxr. 3.6.2). 
cxr. 3.6.2 

Stormuli modenis mniSvnelobebi 

saqarTvelos mTis wyalsacavebSi 
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galis aRm. 20 6,0 30 0,8 1,2 1,0 0,25 

Saoris samx. 
das. 

20 5,0 10 0,8 1,2 1,0 0,34 

tyibulis Crd. 
aRm. 

30 6,0 16 1,0 1,5 1,2 0,40 

sionis Crd. 
das. 

20 6,0 33 0,5 1,1 0,8 0,30 

Tbilisis Crd. 
das. 

30 9,0 20 1,3 1,6 1,4 0,51 

xramis Crd. 
das. 

28 8,7 11 1,1 1,5 1,2 0,41 

 

gare wyalcvla, ZiriTadad, xorcieldeba wyalSemkrebidan 

wylis Semosvlis Sedegad. 

koeficienti  gviCvenebs, Tu wylis ra nawilSi 

Seicvleba wyalsatevSi arsebuli wylis moculoba axliT, anu, 

Tu , cvla moxdeba weliwadSi erTxel, Tu , 

weliwadSi 10-jer. 

sr.Cam.g.d. VVK /

1g.d.K 10g.d.K
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analogiurad, sasargeblo moculobis dinamikis Sesaswav-

lad gamoiyeneba koeficienti . mTis wyalsacave-

bis wyalcvlis koeficienti sakmaod maRalia, anu wyalcvla 

mimdinareobs sakmarisi intensivobiT (cxr. 3.6.3). wyalcvla ufro 

intensiuria wyalsacavis dasawyisSi da izrdeba kaSxlis mimde-

bare nawilSi. 

sas.Cam.
sas.
g.w. VVK /

cxrili 3.6.3 

saqarTvelos wyalsacavebis wyalcvlis ZiriTadi maCveneblebi 

wyalgacvla 

moculoba sruli 

moculoba

sasargeblo 

moculoba 

# 
wyalsacavis 

dasaxeleba 

s
r
u
l
i,
 

ml
n.
m3
 

s
as

ar
g
eb

l
o
, 

ml
n.
m3
 

r
eg

u
l
ir

eb
is

 t
ip
i 

g.w.K , 

weli
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ao

d
en
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b
a 

w
el

iw
ad

S
i 

g.w.K , 

weli

r
ao

d
en
o
b
a 

w
el
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ad

S
i 

kl
as

i 
w
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l
-

g
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is

 m
ix

ed
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T
 

1 2 3 4 5 6 7 8 9 10 

1 kumisis 11,0 4,0 sezonuri 2,41 0,41 6,62 0,15 IV 

2 Tbilisis 308,0 155,0 sezonuri 1,69 0,59 5,61 0,18 IV 
3 xramis 312,0 292,0 sezonuri 1,01 0,99 1,08 0,92 IV 
4 sionis 325,0 300,0 sezonuri 0,95 1,10 1,00 1,00 IV 
5 Tavwyaros 1,3 0,96 sezonuri 0,78 1,29 1,05 0,95 IV 
6 marabdis 1,2 1,2 sezonuri 0,75 1,33 0,75 1,33 IV 
7 lafianis 3,5 3,5 sezonuri 0,74 1,35 0,74 1,35 IV 
8 dmanisis 11,0 11,0 sezonuri 0,79 1,35 0,74 1,35 IV 
9 narekvavis 6,8 5,6 sezonuri 0,72 1,39 0,87 1,15 IV 
10 jandaris 52,0 23,0 sezonuri 0,72 1,39 1,62 0,62 IV 
11 mTisZiris 3,33 2,95 sezonuri 0,68 1,50 0,76 1,31 IV 
12 kuSisxevis 4,0 2,27 sezonuri 0,62 1,60 1,09 1,21 IV 
13 kranWisxevis 1,26 0,92 sezonuri 0,51 2,00 0,72 1,39 III 

14 
algeTis 

65,0 60,0 
mraval-

wliuri 
0,50 2,00 0,54 1,85 III 

15 cxenisis Wa 1,50 1,46 sezonuri 0,38 2,63 0,58 1,72 III 

16 Walis 1,70 1,40 sezonuri 0,37 2,70 0,45 2,22 III 

17 Jinvalis 520,0 370,0 sezonuri 0,37 2,70 0,52 1,92 III 

18 nadarbazevis 8,2 7,2 sezonuri 0,32 2,72 0,36 2,78 III 

19 zresis 2,08 1,28 sezonuri 0,26 3,80 0,42 2,38 II 

20 
patara 

liaxvis 
40,0 39,0 sezonuri 0,13 7,70 0,13 7,70 II 
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aRmosavleT saqarTvelos sairigacio wyalsacavebSi wyal-

cvla xdeba 0,4–8-jer weliwadSi. 

wyalcvlis ZiriTadi damaxasiaTebeli periodebia: gazafxu-

lis dasawyisi, wyalmovardnisas da Semodgomis bolo, wylis 

mcire moculobisa da mniSvnelovani damuSavebisas. amasTan, 

wyalcvla mniSvnelovnad izrdeba didi wylianobis wlebSi, 

gazafxulis wyaldidobis wylebis gadagdebis xarjze. 

Sida wyalcvla ganpirobebulia sxvadasxva procesebis (dine-

bebi, Sereva, talRebi) ganviTarebiT TviT wyalsatevSi. amasTan, 

pulsaciebi gamowveulia horizontaluri mimarTulebis dinebe-

biT da vertikaluri talRuri movlenebiT. dakvirvebebis mona-

cemebiT, horizontaluri wyalcvla ufro intensiuria, vidre 

vertikaluri. amasTan, vertikaluri cvla mcirdeba siRrmis 

zrdasTan erTad. aRniSnulTan dakavSirebiT, vertikaluri cvla 

moicavs wylis siRrmis 5-10%-mde (zeda) fenas, e.i. aqvs sakmaod 

mcire mniSvneloba. 

mTis wyalsacavebSi dinebas aqvs Tavisi specifika. aq formi-

rebuli dinebebis ZiriTadi tipebia: gamdinare dinebebi – SeiniS-

neba wyalsatevis Sua nawilSi da ganpirobebulia mdinareTa 

wylis didi moculobis CamonadeniT; talRuri – gamowveulia 

talRebis zemoqmedebiT da gansazRvravs wylis masebis gadaad-

gilebas napiris gaswvriv; fskerTan axlomdebare fenebSi war-

moqmnili dinebebi – nakadSi wvrilfraqciuli lamis nawilake-

bis arsebobis SemTxvevaSi. 

dinebis sxva tipebi – barogradientuli, seismuri, inerciu-

li – morfometriis Taviseburebebis gamo, mTis mcire wyalsaca-

vebSi, praqtikulad, ar aRiniSneba. 

horizontaluri mimarTulebis dinebebi aRiniSneba wyaldi-

dobebis dros. dinebebi ganviTarebulia Setborvis donis gamo-

solvis raionebSi da mdinareTa kalapotebis yofili SeWris 

adgilebis gaswvriv. 

am tipis dinebebis ZiriTadi zemoqmedebaa – suspenziuri 

nakadebis formirebis SesaZleblobis gazrda, rac xels uwyobs: 

natanis danaleqebis gadaadgilebas da mis Tavmoyras kaSxalTan; 

natanis wvrili fraqciis gamotanas gamorecxvebis meSveobiT 

hidrokvanZis qveda biefSi. 

qarismieri dinebebi warmoiqmneba Zlieri qarebis dros, 

Semodgoma-zamTris periodSi. mTis wyalsacavebSi isini sakmaod 
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iSviaTia. dinebis mimarTuleba emTxveva qaris mimarTulebas, 

xolo siCqare ar aRemateba qaris siCqaris 0,5-1%-s. es dinebebi 

SeiniSneba mxolod wylis zedapirul, ara umetes 1,5 m sisqis 

fenaSi. 

napiris gaswvrivi qarebis ganviTarebisas formirdeba napi-

ris gaswvrivi dinebebi. mTis wyalsacavebSi, sanapiro xazis 

Zlieri daserilobis gamo, napiris gaswvriv dinebebs ar aqvs 

farTo gavrceleba da, praqtikulad, arsebiT rols ar asru-

lebs mis formirebaSi. 

saqarTvelos rig wyalsacavebSi gamoyofilia dinebebis 

ZiriTadi Taviseburebani, romlebic SeiZleba daviyvanoT Sem-

degze (nax. 3.6.10). 

 

nax. 3.6.10. dinebebi galis (a), Saoris (b), Tbilisis (g)  

da xramis (d) wyalsacavebSi.  

1 – dreifuli dineba; 2 – horizontaluri mimarTulebis dineba;  

3 – kompensaciuri dineba; 4 – gradientuli dineba 

 

xramisa da Saoris wyalsacavebSi, garda qarismieri dinebisa, 

arsebobs aseve dineba, ganpirobebuli wyalsatevis fskerze 

gamomavali Zlieri wyaroebiT. 
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galis wyalsacavSi ZiriTad faqtorebs, romlebic ganapiro-

bebs wylis masebis gadatanas, warmoadgens: jvris wyalsacavidan 

gadagdebuli wylebi, wyalaReba vardnilhes 1-ze, Senakadebis 

Camonadeni da qaris moqmedeba. amitom, ufro gamdinarea misi 

zeda da qveda zonebi. md. didi eriswylis SesarTavTan, hori-

zontaluri mimarTulebis dinebis zedapiruli siCqare 60 sm/wm-s 

aRwevs, xolo fskerTan axlo (3,1-3,5 m siRrmeze) – 30 sm/wm-s. 

engurhesis energetikul gvirabSi gaSvebisas dinebis siCqare 

izrdeba 200-250 sm/wm-mde. 

wyalsacavis qveviT dinebis siCqare mcirdeba. yvelaze didi 

siCqareebi SeimCneva zedapirul fenaSi – 36 sm/wm, fskerTan – 

18 sm/wm. qveda zonaSi (kaSxlidan 0,5-0,7 km-iT zeviT) wylis mase-

bis moZraoba ganisazRvreba qveda biefSi gadagdebuli wylis 

moculobiT. udidesi xarjisas (400 m3/wm-mde) dinebis zedapiru-

li siCqare aRwevs 30-35 sm/wm-s. siRrmis zrdasTan erTad dinebis 

siCqare mcirdeba 7-16 sm/wm-mde. 

Saoris wyalsacavSi dinebebi SedarebiT sustia, radgan mas 

ar gaaCnia msxvili Senakadebi. yvelaze ufro gamdinarea md. 

Saoris SesarTavis ubani da perevisas yure (nax. 3.6.11). Saoris 

wyalsacavis ZiriTadi dinebebia: horizontaluri mimarTulebis, 

dreifuli da wylis gansxvavebuli simkvriviT gamowveuli dine-

bebi. pirveli maTgani SeimCneva ZiriTadi Senakadis SesarTavSi 

da perevisas yureSi, meore – wyalsatevis Rrmawylian zonaSi da 

kaSxalTan, xolo mesame – karstuli wyaroebis gamosavalTan. 

horizontaluri mimarTulebis dinebas md. Saoris SesarTavSi 

wyaldidobis dros didi (10-12 sm/wm) siCqare aqvs. amgvari dineba 

perevisas yureSi warmoiqmneba energetikuli wyalaRebis dros. 

Tbilisis wyalsacavSi ZiriTad faqtorebs, romlebic ganapi-

robebs wylis moZraobas, warmoadgens qari da arxebidan gadag-

debuli wylebi. amitom aq SeiniSneba qarismieri da horizon-

taluri mimarTulebis dinebebi. 

dreifuli dineba viTardeba qarismieri Crdilis sazRvarze. 

dinebis talRis mier 0,35 m simaRlis miRwevisas wylis nawili 

iwyebs gadaadgilebas marcxena napiris gaswvriv. 

xramis wyalsacavSi Warbobs horizontaluri mimarTulebis 

da qarismieri dinebebi. dineba, romelsac warmoqmnis mdinareebi 

qcia-xrami, beiuq-Cai da yorsu, vrceldeba wyalsacavSi samxreT-

dasavleTidan da aRmosavleTidan. 
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nax. 3.6.11. Saoris (a, b, g) da Tbilisis (d, e) wyalsacavebis 

dinebebis siCqareTa epiurebi 

a – xidis kveTSi; b – md. Saoris SesarTavSi; g – fskeruli 

wyalgamSvebis koSkTan; d – Zlieri qaris Semdeg; e – wynar amindSi. 

 

mTiani regionebis qaris reJimi xasiaTdeba didi cvalebado-

biT droSi, rogorc siZlieriT, ise mimarTulebiT da mniSvne-

lovani siCqareebis ganviTarebiT. qarebis siCqare da mimarTule-

ba icvleba yovelgvari kanonzomierebis gareSe, 14-dan 40 m/wm-

mde sazRvrebSi, dRe-Ramis ganmavlobaSic ki. 

qarebis ganmeoradobis vardi gaWimulia gabatonebuli qare-

bis mimarTulebiT da emTxveva wyalsacavis formas, amasTan, 

20 m/wm-ze meti siCqare, ZiriTadad, axasiaTebs Crdilo-dasavleT 

da dasavleT-Crdilo-dasavleTis mimarTulebis qarebs. maqsima-

luri siCqareebi icvleba 15-dan 40 m/wm-mde, udidesi uzrunvel-

yofa (30%-mde) aqvs qarebs 11-15 m/wm siCqaris intervalSi; wynari 

amindis procenti ar aRemateba 10-15%-s. 

savele kvlevebis monacemebiT, mTis wyalsacavebSi SeimCneva 

didi simaRlis talRebis warmoqmna, droSi swrafi gardaqmnis 

unariT, ZiriTadi parametrebis cvlilebebiT qaris siZlierisa 

da mimarTulebis cvlilebisas (nax. 3.6.12).  
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nax. 3.6.12. qaris siCqarisa da mimarTulebis ganawileba dRe-Ramis 

ganmavlobaSi Tbilisis wyalsacavze 

 

wylis sarkis mcire farTobebisa da didi siRrmeebis gamo, 

talRebis simaRle icvleba wylis donis cvlilebisas (nax. 

3.6.13). magaliTad, gazomvebis mixedviT, Tbilisis wyalsacavSi 

wylis donis dawevisas 8-10 m-iT, talRebis simaRle mcirdeba 
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10-15%-iT. dakvirvebebis monacemebiT, rig wyalsacavebSi talRe-

bis simaRleTa cvlileba 30-40%-s aRwevda. qarsa da Relvas 

Soris kavSiri ufro mWidroa, vidre msxvil vakis wyalsacaveb-

Si, amitom talRebis simaRle da ganmeoradoba mniSvnelovnad 

mcire iyo. ZiriTadad, formirdeba mniSvnelovani daxrilobis 

talRebi (1/6-1/12-mde), rac ganapirobebs qimis mkveTr da naadrev 

Camoqcevas. 

qarismieri Relva aris ZiriTadi Sidawyalsatevuri procesi, 

romelic gansazRvravs teqnogenuri obieqtis urTierTqmedebas 

garemosTan. 

 

nax. 3.6.13. wylis doneebis, qaris siCqareebisa da talRebis 

simaRleebis gaerTianebuli grafiki savele gazomvebis monacemebiT. 

1 – qaris siCqaris grafiki; 2 – wylis donis grafiki; 3 – talRis 

simaRlis grafiki 
 

qarismieri Relva wyalsacavebis `Rrma wylebze~ ganisazRv-

reba qaris reJimis TaviseburebebiT, morfometriiT da doneTa 

cvalebadobiT. mTis wyalsacavebis maRali napirebi zrdis 

wylis zedapirTan qaris Sexebis kuTxes, rac iwvevs mniSvnelo-

vani daxrilobis talRebis warmoqmnas. mTis wyalsacavebis ume-

tesobaze Zlieri qarebis moqmedebis periodi (zamTari-gazafxu-

li) emTxveva damuSavebis periods. es amcirebs talRebis gaqane-

bis sigrZes da wylis siRrmes da amiT asustebs talRebis gan-

viTarebas (nax. 3.6.14, 3.6.15). rig mTis wyalsacavebze qarismieri 

Relvis masalebis analizis monacemebi SeiZleba daviyvanoT 
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Semdegze [Варазашвили Н.Г. 1970-80 гг., Иорданишвили И.К. 1976-2009 гг., 
Метревели Г.С. 1985 г.]: 

– galis wyalsacavze Warbobs dasavleTis da aRmosavleTis 

rumbebis Relva. 1%-iani uzrunvelyofis talRis simaRlem 

kaSxalTan SeiZleba Seadginos 1,0 m, xolo wyalsacavis qveda 

zonis `Rrma wyalze~ (nax. 3.6.14a) – 1,2 m. amasTan, Stormuli 

modenis simaRle kaSxalTan aRwevs 0,25 m-s. 

 

nax. 3.6.14. talRebis simaRleebis uzrunvelyofis gasaSualebuli 

mrudebi galis (a), Saoris (b), tyibulis (g), sionis (d), Tbilisisa 

(e) da xramis (v) wyalsacavebis talRasaSiS mimarTulebaze 

– Saoris wyalsacavze yvelaze meti ganmeoradoba aqvs 

samxreTisa da samxreT-dasavleTis mimarTulebebis Relvas. 

talRebi am wyalsacavSi gamoirCeva mniSvnelovani daxrilobiT. 

22-24 m/wm siCqaris samxreT-dasavleTis qaris dros talRis 

yvelaze didi simaRle aRwevs 0,8 m-s, rac gazomil iqna fskeru-

li wyalgamSvebis koSkTan. aRmosavleTis qaris dros gazomili 

talRis maqsimaluri simaRle udris 0,5 m-s. 1%-iani uzrunvelyo-

fis samxreT-dasavleTis qaris dros talRis maqsimaluri simaRle 
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1,0 m-is tolia, xolo 

Stormuli modenis – 

0,4 m-is. 

– tyibulis wyalsa-

cavze Warbobs Crdilo-

aRmosavleTisa da samx-

reT-dasavleTis mimarTu-

lebebis Relva. yvelaze 

ufro saSiSia Crdilo-

aRmosavleTis mimarTu-

lebis Relva. Crdilo-

aRmosavleTis mimarTu-

lebis talRebis yvela-

ze didi simaRle 1 m-s 

udris, xolo samxreT-

dasavleTis (axalsof-

lis saguSagosTan) – 

daaxloebiT 0,8 m. 1%-iani 

uzrunvelyofis talRis 

simaRle zvirTcemis zo-

naSi, kaSxlis win – 

1,2 m-s aRwevs, xolo yvelaze didi siRrmeebis zonaSi – 1,5 m-mde. 

1%-iani uzrunvelyofis talRisas Stormuli modenis simaRle 

kaSxalTan aRwevs 0,32 m-s, xolo mis mimdebare yureebTan – 0,37-

0,40 m-s. 

nax. 3.6.15. 1%-iani uzrunvelyofis 

qarismieri talRebis simaRleTa 

ozoxazebis kartogramebi galis (a), 

Saoris (b), tyibulis (g), sionis (d), 

Tbilisisa (e) da xramis (v) 

wyalsacavebze 

– sionis wyalsacavze Relvis ganviTarebisaTvis naklebad 

xelsayreli pirobebia. igi gaSlilia samxreT-dasavleTisa da 

samxreT-aRmosavleTis qarebisaTvis. samxreT-dasavleTis mimar-

Tulebis qaris dros kaSxlis marcxena frTasTan gazomili 

talRis udidesi simaRle ar aWarbebda 1,1 m-s, xolo talRebis  

saSualo simaRle meryeobda 0,3-0,4 m sazRvrebSi. 

– Tbilisis wyalsacavze qarismieri talRebis ganviTarebi-

saTvis yvelaze ufro xelsayreli pirobebia: qaris maqsimaluri 

siCqare – 30 m/wm, gaqanebis sigrZe – 9,0 km, saSualo siRrme gaqa-

nebis sigrZeze – daaxloebiT 20 m, xolo kuTxe yvelaze ufro 

Zlieri Crdilo-dasavleTis qaris mimarTulebasa da wyalsaca-

vis RerZs Soris 5-ze naklebia. Tbilisis wyalsacavze talRis 

maqsimaluri simaRle da Stormuli modenis sidide, gazomili 

daaxloebiT 25 m/wm siCqaris Crdilo-dasavleTis qaris dros, 

aRwevda, Sesabamisad, qarisagan damcav koncxis napirTan – 0,8 da 
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0,3 m-s, xolo samxreT-aRmosavleTis napirTan – 1,3 da 0:4 m-s. 1%-

iani uzrunvelyofis talRebis simaRle `did` da `mcire~ zRve-

bis samxreT-aRmosavleT napirebze tolia, Sesabamisad, 1,6 da 

1,4 m-is Rrma wyalze, xolo sanapiro zonaSi – 1,4 da 1,3 m-is. 

– xramis wyalsacavze Warbobs dasavleTis da samxreT-aRmo-

savleTis rumbebis Relva. Relvis ganviTarebisaTvis xelsayre-

li pirobebi iqmneba Crdilo-dasavleTis qaris dros, romlis 

maqsimalurma siCqarem SeiZleba 28 m/wm-s miaRwios. wyalsacavze 

gabatonebulia 0,4-0,5 m-mde simaRlis talRebi, xolo talRis 

maqsimaluri simaRle, romelic dafiqsirebul iqna 20 m/wm siCqa-

ris Crdilo-dasavleTis qaris dros, aRwevda 1,2 m-s. 1%-iani 

uzrunvelyofis talRebis udidesi simaRle SeiZleba aRiniSnos 

samxreT-dasavleTis qaris dros, romelsac SeuZlia warmoqmnas 

Rrma wyalze –1,5 m-mde, xolo Camoqcevis zonaSi – 1,2 m-mde 

simaRlis talRa. amasTan, Stormuli modenis simaRle kaSxal-

Tan aRwevs 0,40 m-s. 

monacemebis ganzogadebiT SeiZleba iTqvas: 

– mTian regionebSi qaris reJimi xasiaTdeba didi cvaleba-

dobiT droSi siZlieriT da mimarTulebiT, aseve mniSvnelovani 

siCqareebis ganviTarebiT, rac ganpirobebulia adgilmdebareo-

bis reliefiT. qaris siCqare da mimarTuleba icvleba yovelgva-

ri kanonzomierebis gareSe, dRe-Ramis ganmavlobaSic ki. qarebis 

gabatonebuli siCqare aRwevs 15-20 m/wm, xolo maqsimaluri – 30-

40 m/wm-mdea. aRniSnulTan dakavSirebiT, mTiani regionis piro-

bebSi, aucilebelia maCveneblebis damuSavebisas gaTvaliswine-

bul iqnes qaris siCqaris gradacia jgufebad: 1520 m/wm, 
2025 m/wm, 3035 m/wm da 3540 m/wm. mTis wyalsacavebSi qarismieri 

talRebis da talRuri modenis elementebis gansazRvrisas, 

saangariSo Stormis uzrunvelyofa miRebuli unda iqnes nagebo-

bis klasis gaTvaliswinebiT, saxeldobr: I da II klasis nagebo-

bebisaTvis – ara umetes 2%-sa, xolo III da IV klasisaTvis – 

ara umetes 45%-sa. talRuri maxasiaTeblebis utyuarobis 

gansasazRvrad aucilebelia wylis zedapirze qaris siCqaris 

cvlilebis gaTvaliswineba. wylis zedapirze qaris siCqare (Ww) 

SeiZleba ganisazRvros formuliT: Wc KWW w , gadamyvani koefi-

cientis (KW) mniSvneloba gamoiTvleba grafikiT (nax. 3.6.16). 

talRebis profili mTis wyalsacavebze mniSvnelovnad gans-

xvavdeba troqoidalurisgan, ZiriTadad, ufro wvetiani 

wveroebiT da damreci ZirebiT. 
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gazomvebis monacemebiT, talRebis periodis Teoriul damo-

kidebulebasTan Sedarebam gamoavlina periodis sistematuri 

Semcireba (nax. 3.6.17a). talRebis periodebsa da simaRleebs 

Soris kavSiris gamokvlevisas miRebulia miaxloeba Teoriul 

saangariSo mrudTan (nax. 3.6.17b). araregularuloba talRebis 

ganviTarebaSi mTis wyalsatevebSi sakmaod naTlad vlindeba 

(nax. 3.6.18). monte-karlos meTodis gamoyenebam saSualeba mogvca 

gangvesazRvra talRebis simaRlis ganawilebis xasiaTi drois 

mcire SualedebSi. 

 

nax. 3.6.16. qaris siCqaris (Ww) gansazRvra wylis zedapirze 

 
nax. 3.6.17. periodis kavSiri talRis sigrZesTan (a) da  

simaRlesTan (b) mTis wyalsacavebze, dakvirvebebis mixedviT. 

pirobiTi aRniSvnebi: 1 – mrudebi talRebis troqoidaluri 

Teoriis Tanaxmad 

 d

t
g

2ch2
 ; ;  

2 – regresiis empiriuli mrudebi (mTis wyalsacavebze 

dakvirvebebis mixedviT);  

3 – regresiis Teoriuli mrudebi, 

59,008,4 h

L45,0 , ht 45,4 . 
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nax. 3.6.18. talRebis simaRlis uzrunvelyofis mrudebi Tbilisisa 

(a) da xramis (b) wyalsacavebze, qaris sxvadasxva siCqarisaTvis 
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praqtikuli gaangariSebebisaTvis SesaZlebelia integraluri 

damokidebulebebis gamoyeneba, romlebic akavSirebs talRebis 

saSualo parametrebs saangariSo talRawarmoqmnis faqtorebis 

ZiriTad sidideebTan. 

mTis wyalsacavebze wylis sarkis mcire farTobebisa da 

mniSvnelovani siRrmeebis Sedegad, talRebis simaRle icvleba 

1020%-is farglebSi, wylis donis 810 m-mde cvlilebisas (nax. 

3.6.13). 

qarismieri talRebis elementebze dakvirvebis monacemebiT, 

variaciis koeficientis mniSvneloba uwyvet jgufebSi meryeobs 

 farglebSi da gasaSualebuli SeiZleba miRebul 

iqnes  da mniSvnelobebisas: 

42,025,0 VC

32,0VC 64,0SC

 
h

h
b

aa

h

h

a

b

h

h
P



















 e

1

,                   (3.6.4) 

sadac a da b – dadebiTi empiriuli sidideebia,  a  – eileris 

gama-funqcia. 

uzrunvelyofis mniSvnelobis ramdenadme momateba, Teoriu-

li mrudis mixedviT, aRiniSneba 2%-mde da 95%-ze met sazRv-

rebSi (nax. 3.6.19). ganmeoradobis maqsimumi Seesabameba 

9,08,0 
h

h
K h  mniSvnelobebs. 

samganzomilebiani talRis saSualo simaRlis ( samh ) fardoba 

organzomilebiani Relvis talRis saSualo simaRlesTan ( orh ), 

mudmivia da udris 1,27. talRebis sxvadasxva uzrunvelyofisas 

fardoba samh / orh  Semdegnairad icvleba: 

P% 0,1 1,0 5,0 10 20 30 50 70 90 

samh orh  1,07 1,10 1,14 1,18 1,20 1,23 1,30 1,42 1,73 /

talRebis simaRleTa ganawileba sanapiro zonaSi ganisazRv-

reba damokidebulebiT: 

 








































 *1
2

*

2
14

exp
h

n
h

h

h
KF




,                 (3.6.5) 

sadac 
d

h
h * , xolo hd 2  (Camoqcevis sazRvarze): 
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4

8,4
exp

h

h

h

h
F


.                   (3.6.6) 

mTis wyalsacavebze, wylis donis damuSavebisas, siRrmis 

Semcirebisas aRiniSneboda cvlileba talRebis simaRleTa 

ganawilebaSi, 3-16 m-is sazRvrebSi. talRebis fardobiTi simaR-

leebis mniSvnelobebi, roca 2,003,0 
d

i

h

h
h , ar emTxveoda gan-

xilul Teoriul ganawilebas, magram saerTo kanonzomiereba ar 

Secvlila (nax. 3.6.20). 

talRebis damrecobis saSualo mniSvnelobebi 








i

i

h


 igive 

uzrunvelyofis talRebis fardobiTi simaRleebis saSualo 

mniSvnelobebis identuria (nax. 3.6.21). damrecobis sazRvrebi 

ufro farToa 







 402

i

i

h


, vidre mTis wyalsacavebze dakvirve-

bisas 







 206

i

i

h


. 
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nax. 3.6.19. talRebis fardobiTi simaRleebis Teoriuli ganawileba 

da maTi Sedareba saqarTvelos mTis wyalsacavebze dakvirvebebis 

monacemebTan  

 

nax. 3.6.20. talRebis fardobiTi simaRlis ganawilebis cvlileba 

fardobiTi siRrmis cvlilebisas. 

aRniSvnebi:  releis Teoriuli ganawileba; (1) h*=0,1; h*=0,5;  
(2) h*=0,2;  ganawileba mTis wyalsacavebze dakvirvebebis 

monacemebiT: (3)  0h*=0,05; 0h*=0,1; (4) h*=0,18; h*=hi/d. 
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talRebis periodis uzrunvel-

yofa mTis wyalsacavebze sakmaod 

kargad emTxveva vakis wyalsacave-

bis monacemebs. es damTxveva SeimC-

neva Teoriuli ganawilebis mona-

cemebTan Sedarebisas (nax. 3.6.22). 

mTis wyalsacavebze talRebis 

warmoqmna rTuldeba gaqanebis mci-

re sigrZeebisa da sanapiro zolis 

daserilobis Sedegad, rac qmnis 

adgilobriv SezRudvebs. es mdgo-

mareoba gansazRvravs mkveTr gan-

sxvavebas talRebis parametrebSi 

wyalsacavis perimetrze ferdis 

eqspoziciis Semcirebisa da swrafi 

CaRrmavebis gamo. dakvirvebebis 

monacemebiT rig wyalsacavebze 

sxvaoba talRebis simaRleebs Soris napiris sxvadasxva ubnebze 

aRwevda 30-40%-s. 

nax. 3.6.21. mTis 

wyalsacavebze talRebis 

damrecobis uzrunvelyofis 

gasaSualebuli empiriuli 

mrudi 

 

nax. 3.6.22. talRebis fardobiTi periodis ganawileba 

aRniSvnebi:  – dakvirvebebi kaxovskis wyalsacavze;  – dakvirve-

bebi zRvaze (ГОИН);  – dakvirvebebi zRvaze (Корнеева, 1969);  
 – l.f. titovis (1969) monacemebiT;  – dakvirvebebi 

Tbilisisa da xramis wyalsacavebze;  – b.x. gluxovskis  

monacemebiT (1968). 
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mTis wyalsacavebis wyalmarCx zonaSi talRebis elementebis 

prognostikuri gaangariSebebi garTulebulia. mTis wyalsacave-

bis wyalmarCx zonaSi Rrma wylidan talRebis gamosvlisas maTi 

elementebi transformacias ganicdis da zvirTcemis zonaSi 

mTlianad icvlis saxes. dakvirvebebis monacemebiT, siRrmeebis 

(d) gavlena Tavs iCens -s dros, romlebic mTis wyalsa-

cavebis umetesobaSi SemosazRvrulia xuTmetriani izobatiT 

(cxr. 3.6.4). 

dd 6,0

cxrili 3.6.4 

saqarTvelos mTiani zonebis wyalsacavebis 

wyalmarCxobis ZiriTadi maCveneblebi 

wyalmarCxobis 

farTobi 2 met-

riani izoba-

tis nSd-ze, km2

wyalmarCxobis 

farTobi 3 met-

riani izoba-

tis nSd-ze, km2

wyalmarCxobis 
farTobi, rode-
sac siRrme 

maxd 6,0  nSd-

ze, km2 
# wyalsacavi

sarkis 

farTobi 

nSd-ze, 

km2 wyalmarCxobis 
% saerTo 

farTobidan 

wyalmarCxobis 
% saerTo 

farTobidan 

wyalmarCxobis 
% saerTo 

farTobidan 
1 2 3 4 5 6 

1 xramis 

( m, 7,1maxh

12max m) 

34.0 
%0,9

96,2  
%10
4,3  

%20
0,6  

2 Tbilisis 

( m, 0,1maxh

7max m) 

4.8 
%0,5

72,0  
%0,6

80,0  
%10
5,1  

3 sionis 

( m, 4,1maxh

10max m) 

10.4 
%0,3
5,0  

%0,4
6,0  

%0,6
0,1  

4 Jinvalis 

( m, 4,1maxh

10max m) 

11.5 
%4,0

68,0
 

%6,0
00,1  

%8,0
2,0  

 

mTis wyalsacavebis wyalmarCx zonaSi talRis transforma-

ciis savele kvlevebma gviCvena, rom talRis gadaadgilebisas 

zeviT, ferdisaken, misi simaRle izrdeba, kritikuli siRrmis 

miRwevisas – talRis qimi pirqvavdeba da talRa imsxvreva. 

talRis simaRlis zrda aixsneba fskerTan xaxunis gavlenis 

gaZlierebiT, talRis energiis dakargviT wyalmarCx zonaSi, 
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refraqciiT, napiris gaswvrivi da cirkulaciuri dinebebiT, 

qaris Zalis, talRis sawyisi mimarTulebis gavleniT, difraq-

ciiT, talRebis arekvliT da a.S. 

mTis wyalsacavebis cicabo ferdebis pirobebSi talRis 

simaRlis zrdis erT-erT mTavar mizezad unda CaiTvalos fske-

ris reliefis gavlena da transformirebuli nakadis sisqis 

Semcireba talRis agorebisas zeviT, ferdisaken. 

samganzomilebiani Relvis misi ekvivalenturi organzomile-

biani Relvis talRis elementebis urTierTkavSiri xorciel-

deba  da  saangariSo koeficientebis meSveobiT (cxr. 3.6.5). hK K

cxrili 3.6.5 

hK  da  koeficientebis mniSvneloba K

uzrunvelyofa, % 0,1 1 2 5 10 20 30 40 50 70 

hK  0,83 0,71 0,69 0,63 0,59 0,53 0,52 0,48 0,43 0,39 

K  1,04 0,88 0,84 0,76 0,71 0,60 0,58 0,54 0,49 0,40 

 

mTis wyalsacavebis wyalmarCx zonaSi, cicabo ferdebze, 

talRis elementebis transformaciaze ZiriTadad moqmedebs 

Semdegi efeqtebi: talRis arekvla ferdidan, difraqcia da 

refraqcia. 

– talRebis arekvla ferdidan iwyebs gamovlinebas  

daxrilobisas. sruli arekvla ganisazRvreba munk-vimbuSis 

kriteriumiT, stoksis meore miaxloebis gaTvaliswinebiT: 

7,4m

 d
d

d
cr h

h



  12tg 2 ,                    (3.6.7) 

sadac kriteriumi  dhtf , . 

– talRebis refraqcia yvelaze ufro mkveTrad gamovlinde-

ba transformaciis zonaSi da Semdeg – Camoqcevis zonaSi da 

zvirTcemis zonaSi. 

talRebis elementebis gadaangariSeba transformaciis zona-

Si xorcieldeba  koeficientis meSveobiT, romlis mniSvne-

lobebi moyvanilia cxrilSi 3.6.6. 
SK

cxrili 3.6.6 

SK  koeficientis mniSvnelobebi 

0  0 10 20 30 40 50 60 70 80 90 

SK  1,00 1,00 0,99 0,98 0,97 0,94 0,90 0,84 0,79 0,71 
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mTis wyalsacavebis cicabo ferdebi ganapirobebs wyalmarC-

xobis siRrmis mkveTr zrdas, rac qmnis gansakuTrebul pirobebs 

talRuri procesebis ganviTarebisaTvis 4 zonis mixedviT 

(nax. 3.6.23). 

 

nax. 3.6.23. talRebis formirebis zonebi 

 

– pirveli zona (talRebis transformaciis zona) – ganla-

gebulia crid dd 6,0  siRrmeebs Soris. es aris statikuri 

datvirTvebis moqmedebis zona; 

– meore zona (talRebis Camoqcevis zona) – ganlagebulia 

maxicr dd  , es aris dinamikuri datvirTvebis moqmedebis zona; 

– mesame zona (talRuri modenis zona) – ganlagebulia 
set

imax hd tal.  siRrmeebs Soris; 

– meoTxe zona (zvirTcemis) – ganlagebulia set
iuprun hdh tal.  

siRrmeebs Soris. amasTan, mTis wyalsacavebSi wylis donis 

mniSvnelovani cvalebadobis gamo, sazRvari zonaTa Soris icv-

leba ferdze wyalsatevSi wylis donis cvlilebis mixedviT. 

ferdis daxrilobis (  6 ) transformaciis zonaSi talRis 

simaRle izrdeba talRis damrecobis (h/) zrdasTan erTad. 

Camoqcevis zonaSi talRebi kritikul mdgomareobaSia. fer-

dis qanobis zrda yvelaze ufro Zlier vlindeba zvirTcemis 

zonaSi. 

ferdis xorklianoba da forianoba erT-erTi mniSvnelovani 

faqtoria, rac gavlenas axdens talRebis elementebis cvlile-

baze wyalmarCx zonaSi. 

transformaciis zonaSi xorkliani ferdi xels uwyobs 



talRis damrecobis da simaRlis zrdas, aseve misi mdgradobis 

Semcirebas. Camoqcevis zonaSi talRis qimi Camoiqceva. 

am zonebSi fskeris xorklianobis gavlena fasdeba Sefar-

debiT 
gluvi

xork.1
xork. h

h
K  , romlis mniSvnelobebi izrdeba siRrmis 

SemcirebiT da ferdis xorklianobis elementebis absoluturi 

zomebis gazrdiT. 

zvirTcemis zonaSi zvirTcemis talRa SeiZleba mTlianad 

Caqres da miiRos mosriale nakadis saxe. talRis simaRlis 

Caqroba xdeba ferdze, rodesac saS.d3210tg 3 , sadac  –  

xorklianobis elementebis saSualo diametria. xorklianobis 

elementebi, axdens ra `damuxruWebis~ efeqts zvirTcemis nakad-

ze, iwvevs talRebis agorebis siCqaris da ferdze agorebis 

simaRlis Semcirebas, amasTan, talRuri modena maqsimaluria. 

saS.d

am zonaSi xorklianobis gavlena fasdeba xorklianobis 

koeficientiT (talRebis agorebis simaRleTa fardoba xorkli-

an da gluv ferdebze) 
 
 

gluvi

xorkl.

uprun

uprun

r h

h
K  . 

amrigad, mTis pirobebis wyalsacavebSi, sxvadasxva zonaSi 

talRebis elementebis prognozirebisas gasaTvaliswinebeli 

faqtorebis siuxve ganapirobebs gamoTvlebis sirTules. 

 

 

 

3.7. datborvis, Setborvisa da filtraciis procesebi 

mTis wyalsacavebze 

 
teritoriebis datborvis zona Tavsdeba mdinareSi wylis 

wyalmcire donidan wyalsacavis n.S.d. niSnulamde. 

wlis ganmavlobaSi, mTis regionis pirobebSi, mudmivi dat-

borva mniSvnelovan sazRvrebSi icvleba (cxr. 3.7.1) da n.S.d.-s 

niSnulze stabilizirdeba weliwadSi ara umetes 30-60 dRisa. 

mTis regionebSi datborvis Sedegad miwebis danakargi mniSvne-

lovnad naklebia, vidre vakis regionebSi. Tu vakis wyalsateveb-

Si 1 km2 farTobis teritoriis datborvisas saSualod akumu-

lirdeba 4 ml.m3-mde mdinaris Camonadeni, mTis regionebSi es 

maCvenebeli 45 mln.m3-mde aRwevs (cxr. 3.7.1). 
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cxrili 3.7.1 

miwis resursebis datborva mTis wyalsacavebis Seqmnisas 

datborva 

# wyalsacavi 
adgilmdebare

oba (raioni) 
mdinare 

s
r
u
l
i 
mo

c
u
l
o
b
a,
 

V
s
r
, 
ml

n.
m3
, 

d
at

b
o
r
vi
s
 f

ar
T
o
b
i,
 m
.S
. 

s
/s
 s

av
ar

g
u
l
eb

i,
 S

/S
d
at

b
. 

(k
m2
) 

w
ya
l
ma
r
Cx

o
b
is

 

f
ar

T
o
b
i,
  

F
w
ya
l
m.
, 
km

2  

1 
ml

n.
m3
 m
o
c
u
l
o
b
is

 

S
es

aq
mn
el

ad
, 
 

V
s
r
/ S

d
at

b
. 
(m
l
n.
m3
/k
m2
) 

1 
km

2  
s
av
ar

g
u
l
eb

is
 

mo
s
ar

w
ya
va
d
, 

S m
o
s
ar

w
./S

d
at

b
. 

1 
ml

n.
kv
t
s
T
 e
ne
r
g
i-

is
 g

am
o
mu

S
av
eb

is
 

u
z
r
u
nv
el

s
ay
o
f
ad

, 

W
g
am
./ 

S d
at

b
. 

w
ya
l
S
em
kr

eb
is

 
f
ar

T
o
b
is

 d
at

b
o
r
vi
s
 

%
 k
aS

x
l
is

 k
ve
T
S
i 

1 2 3 4 5 6 7 8 9 10 11 

aRmosavleT saqarTvelos wyalsacavebi, 

(md. mtkvris auzi) 

1 Jinvalis duSeTis aragvi 520,0 11,60/5,20 0,08 44,82 32,85 43,10 0,75 

2 sionis TianeTis iori 325,0 11,40/3,90 0,05 28,47 46,84 9,21 3,73 

3 xramis walkis xrami 312,0 34,0/25,0 2,896 9,18 0,048 6,38 3,23 

4 Tbilisis q. Tbilisi iori 308,0 12,50/– 0,66 24,64 12,00 – – 

5 dalis mTis dedoflis-

wyaros 

iori 
140,0 15,01/– 0,05 9,33 4,00 – 0,70 

6 algeTis TeTriwyaros algeTi 65,0 2,50 0,06 26,00 58,00 – 0,77 

7 jandaris gardabnis gardabnis 

m.a. 
52,0 12,50 2,70 4,16 6,00 – – 

8 patara 

liaxvis 

cxinvalis liaxvi 
40,0 1,40 0,20 28,57 150,00 – 0,52 
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1 2 3 4 5 6 7 8 9 10 11 

9 wyalsacavebi 

4010 mln.m3 

3 wyalsacavi md. mtkvris 

auzi 
32,0 4,65 – 6,88 39,78 4,44 – 

10 wyalsacave-

bi 101 mln.m3 

16 wyalsacavi md. mtkvris 

auzi 
47,86 11,61 – 4,12 1,72 – – 

11 wyalsacave-

bi <1 mln.m3 

19 wyalsacavi md. mtkvris 

auzi 
2,21 11,38 – 1,60 1,16 – – 

sul md. mtkvris auzi  

(aRmosavleT saqarTvelo) 
1834,07 118,54/34,1 7,21 saS. 14,47 saS. 14,94 saS. 8,63 saS. 0,354

dasavleT saqarTvelo 

1 jvris  walenjixis enguri 1090,0 13,50/1,46 0,16 80,74 – 309,63 0,425 

2 galis galis enguri, 

eris-wyali
145,0 8,0/– 0,10 18,13 – 117,50 0,045 

sul md. enguris auzi 1235,5 21,50/1,46 0,26 50,35 – 238,14 0,52 

3 Saoris ambrolauris Saraula 90,0 13,20/– 1,00 6,89 – 9,09 10,50 

4 tyibulis Cxaris tyibuli 84,0 11,50/– 1,72 7,30 – 13,13 0,94 

5 gumaTis wyaltubos rioni 39,0 1,40/– 0,04 16,25 – 67,92 0,065 

6 wyalsacave-

bi <40 mln,m3 
3 wyalsacavi rioni 41,10 6,77/– 0,76 6,07 0,33 176,96 – 

sul md. rionis auzi 254,10 32.87 3,52 saS. 7,73 saS. 0,33 saS. 49,65
saS. 

0,00007 

sul dasavleT saqarTveloSi 1489,0 54,37/72,92 3,78 saS. 27,39 – saS. 124,99 saS. 0,166

sul saqarTveloSi 3323,1 172,9/37,0 10,99 saS. 19,12 saS. 19,22 saS. 16,87 saS. 0,248

cxrili 3.7.1 (gagrZeleba) 
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gruntis wylebis Setborvis formireba ganisazRvreba hidro-

geologiuri pirobebis cvlilebiT. gruntis wylebis reJimSi 

cvlilebebi ganisazRvreba maTi kvebisa da Camonadenis sxvaobiT 

bunebriv pirobebSi wyalsacavis Seqmnis Semdegac. wyalgamtari 

horizontebis kveba wyalsacavis Seqmnis Semdeg xorcieldeba 

atmosferuli naleqebis infiltraciiT da infiltraciiT wyal-

sacavidan, romlebic formirdeba wyalsacavis avsebisas da eqs-

pluataciis sawyis periodSi. 

miwisqveSa wylebis Setborvis Sefasebisas aucilebelia maTi 

kvebisa da Camonadenis pirobebis gansazRvra bunebriv pirobebSi 

da wyalsacavis eqspluataciaSi Sesvlis Semdeg; aseve aucile-

belia regionis klimaturi daxasiaTeba. am aspeqtSi, wyalsacav-

Si wylis donis meryeoba arsebiT gavlenas axdens wyalgamtari 

horizontebis doneebze da saerTo procesis dinamikaze. 

wyalsacavis Seqmnisas mdinareSi wylis Setborvis gamo 

gruntis wylebis done matulobs im niSnulamde, romlis dro-

sac wyali SeiZleba Caedinos isev wyalsacavSi. calkeul SemTx-

vevebSi, gruntis wylebi Tavisi dinebis mimarTulebas cvlis 

sxva wyalsadinarisaken, romlis donec ar Secvlila da wyal-

sacavSi wylis donis dablaa. mocemul situaciaSi xdeba wyal-

sacavSi gruntis wylebis ara drenireba, aramed Sevseba. 

garkveul geologiur pirobebSi gruntis wylebis Setborva 

SeiZleba ar Camoyalibdes da am SemTxvevaSi wyalsacavi ar 

iwvevs gruntis wylebis reJimis cvlilebebs. zogadad, gruntis 

wylebis Setborvis formirebis siCqare da moculoba damoki-

debulia mTis qanebis meqanikur Sedgenilobaze, filtraciul 

Tvisebebze, maTi wyliT gajerebis xarisxze, mdinareSi wylis 

Setborvis sidideze da wyalsacavSi wylis donis reJimze. grun-

tis wylebis donis aweva sakmaod neli da cvalebadia. formire-

bis xangrZlivoba SeiZleba grZeldebodes ramdenime Tvidan ram-

denime wlamde, gansakuTrebiT, wyalsacavSi wylis donis mniSv-

nelovani cvlilebisas. wylis donis damuSaveba iwvevs wyalsa-

cavSi gruntis wylebis donis dawevas, rac grZeldeba manam, 

sanam ar daiwyeba wylis axali aweva wyalsacavSi. amave dros, 

mTis wyalsacavebSi wylis donis mniSvnelovani siCqariT gada-

adgilebis gamo, Gruntis wylebis donis cvlileba CamorCeba 

wyalsacavis wylis donis gadaadgilebas, rac iwvevs mimdebare 

teritoriebis gawylovanebas. gruntis wylebis Setborvis zonis 

sigane SeiZleba Seicvalos ramdenime aTeuli kilometris 

farglebSi. miwisqveSa wylebis donis yovelwliuri meryeoba 
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dakavSirebulia wyalsacavSi wylis donesTan, rac ganapirobebs 

stacionaruli Setborvis daqveiTebas da misi formirebis 

periodis gagrZelebas.  

miwisqveSa wylebis Setborvis udidesi simaRle aRiniSneba 

wyalsacavis kaSxalTan da TandaTan mcirdeba mis saTavesTan. 

aseve TandaTan viwrovdeba Setborvis gavrcelebis zona. 

gaangariSebebis Casatareblad saWiroa wyalsacavSi wylis 

donis cvlilebis gavlenis gansazRvra wyalsacavis mimdebare 

teritoriis wylis reJimze. 

gruntis wylebis Setborvis siCqare da misi moculoba damo-

kidebulia qanebis filtraciul Tvisebebze, maTi wyliT gajere-

bis xarisxze, mdinareSi wylis Setborvis simaRleze da wyal-

sacavis wylis donis reJimze. gruntis wylebis donis awevis 

siCqare da misi gavrcelebis sidide, ZiriTadad, ganisazRvreba 

geologiuri situaciiT. 

filtracia mTis wyalsacavebidan damokidebulia geologi-

ur pirobebze da wyalsacavis wylis donis reJimis maxasiaTeb-

lebze. dakvirvebebis Tanaxmad, wyalsacavSi wylis donis mniSv-

nelovani meryeobisas filtraciis ganviTareba daumyarebeli 

xasiaTisaa da SeiZleba gavrceldes ramdenime aTeuli kilomet-

ris manZilze. 

filtraciis koeficientis (Kf) dros wyalsacavis avsebisas, 

filtraciuli xarji SeiZleba ganisazRvros Semdegi 

formuliT: 

tmaVKhqq ff 00 2 ,                  (3.7.1) 

sadac  – gruntis wylebis sawyisi donea; m – gruntis fenis 

simZlavris saSualo mniSvneloba; 

0h

mKa f ;  – wylis gacemis 

koeficienti; Kf – filtraciis koeficienti; t – dro. 
dakvirvebebis monacemebis Tanaxmad, saqarTvelos mTel rig 

mTis wyalsacavebSi dadgenilia kavSiri filtraciis xarjsa da 

wyalsacavSi wylis dones Soris (nax. 3.7.1). am dros miwisqveSa 

wylebi TabaSiriani qanebis bzarebis gavlisas mdidrdeba mari-

lebiT, rac ganapirobebs sanapiro ferdobebis deformaciis 

zrdas. aseTi tipis movlena SeimCneoda xramis, Tbilisis, sioni-

sa da sxva wyalsacavebze. Tbilisis wyalsacavze filtraciuli 

nakadebiT marilebis gamotanam gamoiwvia ori betonis kaSxlis 

deformacia, ramac ganapiroba nagebobebis saZirkvelSi qanebis 

cementaciis aucilebloba da sanapiro ferdobis gamagreba qvis 

kontrbanketiT. 
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nax. 3.7.1. filtraciaze wylis danakargebis damokidebuleba 

wyalsacavis doneze  

a) Tbilisis wyalsacavi:   – eqspluataciaSi Sesvlidan 

2 wlis Semdeg;  – eqspluataciaSi Sesvlidan 15 wlis 

Semdeg;   – anaTvlebis wertilebi cementaciis Semdeg; 

b) xramis wyalsacavi:  – anaTvlebis wertilebi; 

g) sionis wyalsacavi:  – filtracia kaSxalSi;  

 – sxva wliuri danakargebi;  – saerTo 

danakargebi filtraciaze. 

 

sionis wyalsacavze filtraciam wyalgamtar linzebSi gamo-

iwvia hes-is dasaxlebaSi arsebuli rigi nagebobebis daWaobeba 

da Setborva, xolo filtratiT gruntis wylebis Setborvam 

provocireba gaukeTa mewyrebis ganviTarebas md. ioris xeobis 

marcxena ferdobze (nax. 3.7.2). 
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nax. 3.7.2. filtraciuli laqa sionis kaSxalTan 

 

gruntis wylebis Setborvis gavrcelebis sazRvrebi erTi da 

igive wyalsacavis sxvadasxva ubanze gansxvavebulia da damoki-

debulia adgilobriv bunebriv pirobebze da regulirebis priz-

mis simaRleze. gruntis wylebis Setborvis Sedegebi SeiZleba 

iyos rogorc dadebiTi, ise uaryofiTi. 

miwebis Setborvis sakiTxebi, sakmaod didi xania, ipyrobs 

mkvlevarebis yuradRebas. dakvirvebebis monacemebiT dadgenilia, 

rom Setborvis procesebi damokidebulia adgilobriv relief-

ze. zogadad, SeiZleba gamoiyos: 

– sruli Setborvis masivebi; 

– izolirebulad Setborili monakveTebi, daukavSirebeli 

saerTo pirobebTan; 

– mcirekonturuli Setborva Walebis monakveTebze. 

wyalsacavidan daSorebiT da reliefis amaRlebiT Setborva 

mcirdeba. am aspeqtSi, mTis wyalsacavebSi es procesi naklebad 

mniSvnelovania. ZiriTadad, warmoiqmneba cvalebadi Setborvis 

zonebi, uSualod dakavSirebuli wyalsacavSi wylis donis 

meryeobasTan. amasTanave, drenirebad gruntebSi Setborvis 
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donis niSnulebi droSi Tan sdevs wyalsacavSi wylis donis 

cvlilebas. viTareba rTuldeba Tixnar monakveTebze, radgan am 

SemTxvevaSi SeimCneva niadag-gruntebis dalboba haeris gamoZeve-

biT da wylis aweva kapilarebSi 2-3  m simaRleze. wylis donis 

aweva (Setborva) SeiZleba gamovlindes wyalsacavidan mniSvne-

lovani daSorebiT, gruntis nakadis donis awevis gamo. 

reliefis gavlena SeimCneva sanapiros morfologiis saxiT 

(napiris simaRle da daxriloba, ferdobis forma da a.S.). maRal 

da damrec sanapiro ferdobebze Setborva ar vrceldeba, rac 

dasturdeba saqarTvelos mTis wyalsacavebze Catarebuli dak-

virvebebis monacemebiT. 

mTis regionebis Setborvis zonaSi bunebrivi kompleqsebis 

cvlileba SeimCneva wyalsacavis sarkis axlos da teritoriis 

niSnulebis awevasTan erTad. sanapiros siRrmeSi Setborili 

mdinaris wylebi nela vrceldeba da amitom Setborvis Sedegebi 

– Warbi datenianeba, daWaobeba, damarilianeba – SeiZleba 

gamovlindes ramdenime aTwleulis Semdeg. 

Setborvis procesebis ganviTarebis xelSemwyobi ZiriTadi 

faqtorebia: 

– sanapiro zonaSi haeris momatebuli tenianoba, rac 

vrceldeba 2-3 km manZilze; 

– mimdebare teritoriidan wvimis wylebis Camonadeni; 

– niadag-gruntebis kapilarebiT tenis aweva; 

– teritoriis dabali niSnulebi, rac ganapirobebs tenis 

Sekavebas. 

mTiswineTis da mTiani regionebis wylis donis mkveTrad 

cvalebad wyalsacavebze Setborva viTardeba sanapiro terito-

riebis zedapirul nawilebSi Seuqcevadi cvlilebebiT. 

Setborvis procesis sxvadasxva intensivoba ganisazRvreba 

gruntis wylebis donis mdebareobiT. SeiZleba gamoiyos: 

– Zlier Setborili zonebi, gruntis wylebis done 1 m 

siRrmezea; 

– zomieri Setborvis zonebi, gruntis wylebis done 12 m 
siRrmezea; 

– susti Setborvis zonebi, gruntis wylebis done 23 m 

siRrmezea; 

– Seutboravi monakveTebi, romlebic agebulia sustad SeR-

wevadi danaleqebiT (mZime Tixnari, Tixa) wyalsacavis 

n.S.d.-dan teritoriis 3-4 m-iT zeviT. 
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teritoriis sigrZe, romelzec vrceldeba gruntis wylebis 

Setborva damokidebulia Setborvis simaRleze, wyalsacavis 

wylis donis Sevsebisa da damuSavebis reJimze, sanapiros qane-

bis morfologiaze da meqanikur Sedgenilobaze, misi ganlage-

bis xasiaTze, gruntebis filtraciul Tvisebebze da sxva faq-

torebze. 

zogadad, Setborvis procesis ganviTarebis ganmsazRvrel 

sawyis masalas warmoadgens: 

– Setborili gruntis wylebis saproeqto-prognozuli 

reJimi im ubnebisaTvis, romlebic mdebareobs 2-3 metriT 

maRla wyalsacavis n.S.d. doneze;  

– teritoriis niadag-gruntebis maxasiaTeblebi ubnebisaT-

vis, romlebic mdebareobs  2-3 metriT maRla wyalsacavis 

n.S.d. doneze. 

aRniSnuli miTiTebebi SeiZleba ganisazRvros kartografu-

li masalis gamoyenebiT. savele gamokvlevebi aucilebelia 

sruli Setborvis masivebis detalizaciisaTvis. 

wyalsacavidan wylis danakargi SeiZleba ganisazRvros, ro-

gorc dabrunebuli da daubrunebeli (cxr. 3.7.2). 
cxrili 3.7.2 

wyalsacavidan filtraciaze wylis danakargebis 

saangariSo mniSvnelobebi 

# wyalsacavi 
dawneva, 

m 

danakargi 

filtraciaze, m3/wm 

1 
xramis (walkis)  

xramhes I 
25 

0,8-3,75 

2,1 

2 jvris (engurhesi) 230 2,0 

3 sionis (sionhesi) 68 2,0 

4 Tbilisis 45 0,12 

 

mTisa da mTiswina regionebSi gruntis fenis wyalgamtarobi-

sa da gruntis wylebis donis damokidebuleba zonis siganis 

rxevasTan gamoixateba paraboliT (nax. 3.7.3). 

mTis wyalsacavebze filtraciis procesis ZiriTadi Sede-

gebia: 

– wyalsacavebis gavsebisas filtracias daumyarebeli xasi-

aTi aqvs da stabilizaciis procesi xandaxan grZeldeba 

10-20 weli; 

– wyalsacavis eqspluataciis periodSi avsebisa da donis 

damuSavebis dros, n.S.d.-s da m.m.d.-s niSnulebs Soris 
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filtraciuli danakargebi niSancvladi xdeba, rac 

ganapirobebs filtraciisa da Setborvis procesebis 

marTvis saSualebas. 

 

wyalsacavSi Cadinebuli gruntis wylebis moculoba (Vf) 

SeiZleba gamoiTvalos Semdegi damokidebulebiT: 





n

k

LhlV
1

wsaS.ff ,                      (3.7.2) 

sadac fl  aris filtraciis zonis sigrZe wyalsacavSi wylis 

normalur donemde; saS.h  – gruntis wylebis donis saSualo 

cvlileba wyalsacavSi wylis donis meryeobisas n.S.m.m. donis 
damuSavebis sazRvrebSi; wL  – wyalsacavis maxasiaTebeli ubnis 

sigrZe ( PL  w  – wyalsacavis perimetri);  – gruntis aqtiuri 

forianoba (wylis gacemis koeficienti an arasakmarisi gajere-

ba), saSualo gamosakvlevi ubnis sazRvrebSi; n – ubnebis raode-
noba. 

saqarTvelos rigi wyalsacavebis filtraciuli xarjis (Qf), 

filtraciis moculobis (Vf) da damatebiTi eleqtroenergiis 

gamomuSavebis Sedegebma gansazRvra ganxiluli parametrebis 

cvlilebebis farTo diapazoni. magaliTad, xramhesis wyalsa-

cavisaTvis: Qf = 0,83,76 m3/wm; Vf = 66 mln.m3; Vsas = 290 mln.m3; 

Vf/Vsas = 22,7%; E = 60 mln.kvtsT da EsaS. = 17% (Vsas – wyalsa-

cavis sasargeblo moculoba, EsaS. – energiis saSualo mraval-

wliuri gamomuSaveba). 

nax. 3.7.3. gruntis wylis donis 

cvalebadoba qanebis wyalgamtarobasTan
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3.8. mTis wyalsacavebis zemoqmedeba 

kaSxlebis mtyunebaze  
 

kaSxlebis dazianeba, avaria da katastrofa maTi funqcioni-

rebis darRvevis sxvadasxva saxeobaa. kerZod: dazianeba da 

avaria kaSxlis iseTi mdgomareobaa, romlis aRdgenis Semdeg 

mas SeuZlia normaluri funqcionireba. katastrofa – kaSxlis 

iseTi dazianebaa, romlis Semdeg igi aRar funqcionirebs da 

iwvevs adamianebis msxverpls. 

msoflios 422 kaSxlis wyobidan gamosvlis mizezebis anali-

zi gviCvenebs, rom es procesebi grZeldeba, problema jer 

gadauWrelia. 

kaSxlebis dazianebis komitetis monacemebiT, msoflios 35 

qveynis 1150 kaSxlidan dazianebulia: betonis kaSxlebis 21%, 

qvis wyobis kaSxlebis 14%, miwis kaSxlebis 36%. avariebis yve-

laze didi raodenoba modis miwis kaSxlebze, sadac saSiSroe-

bas umetesad warmoadgens sufozuri procesebi da kaSxalze 

wylis gadadineba. 

msoflioSi 190 000-mde msxvili da mcire kaSxalia, maT Soris: 

aSS-Si – 6575 msxvili kaSxali, indoeTSi – 429, iaponiaSi – 2675, 

espaneTSi – 1196, kanadaSi – 793, samxreT koreaSi – 765, TurqeT-

Si – 625, braziliaSi – 594, safrangeTSi – 568, ruseTSi – 236. 

avariebis komitetis saerTaSoriso komisiis monacemebiT, yovel-

wliurad 3000-mde kaSxali ziandeba. ramdenime aseuli kaSxlis 

avariebis analizis safuZvelze dadginda maTi dazianebebis 

mizezebis ranJireba (cxr. 3.8.1): 

– filtraciis, sufoziis, wylis agresiulobisa da kavita-

ciis gamo moxda avariebis 31%; 

– kaSxlis Txemze gadadinebis gamo – 18%; 

– garecxvis, gamorecxvis, eroziis, mewyrebis, jdenis, bza-

rebisa da kavernebis gamo – 17%; 

– kaSxlis daproeqtebisa da eqspluataciis dros daSvebu-

li Secdomebis gamo – 15%; 

– miwisZvriT, kaSxlis Sevseba-dacliT gamowveuli seismuri 

movlenebis gamo – 9%; 

– wyaldidobis, kokispiruli wvimebis gamo – 5%; 

– kaSxlis galRobisa da gayinvis, temperaturis mniSvnelo-

vani cvalebadobis gamo – 4%; 

– talRuri datvirTvis gamo – 1%. 



cxrili 3.8.1 

kaSxlebis dazianebis, avariisa da katastrofis mizezebis analizi 

weli avariis mizezi*) 

# 
mdinaris, Statis, 
qalaqis, kaSxlis 

dasaxeleba 

qveyana 

ka
S
x
l
is

 s
im
aR

l
e,
 m
 

ka
S
x
l
is

 m
S
en
eb

l
o
b
is

 

ka
S
x
l
is

 a
va
r
ii

s
 

ka
S
x
l
is

 t
ip
i*

)  

mi
w
is

Zv
r
a,
 k
aS

x
l
is

 S
ev
s
eb

iT
 d

a 
d
ac

l
iT

 g
am
o
w
ve
u
l
i 

s
ei
s
mu

r
i 

mo
vl

en
eb

i 

w
ya
l
d
id

o
b
a,
 k
o
ki
s
pi
r
u
l
i 
w
vi
ma
 

g
ar

ec
x
va
, 
g
am
o
r
ec

x
va
, 
er

o
z
ia
, 

me
w
ye
r
i,
 j

d
en
a,
 b

z
ar

i,
 k
av
er

ne
b
i 

ka
S
x
l
is

 T
x
em
z
e 
g
ad

ad
in
eb

a 

S
ec

d
o
me
b
i 
ka
S
x
l
is

 d
ap
r
o
eq
t
e-

b
is

as
 a
n 
eq
s
pl

u
at

ac
ii
s
as

 

ka
S
x
l
is

 g
ay
in
va
-g
al

R
o
b
a,
 

t
em
pe
r
at

u
r
is

 m
ni

S
vn
el

o
va
ni

 
c
vl

il
eb

eb
i 

t
al

R
u
r
i 

d
at

vi
r
T
va
 

f
il

t
r
ac

ia
, 
s
u
f
o
z
ia
, 
w
yl

is
 

ag
r
es

iu
l
o
b
a,
 k
av
it

ac
ia
 

ka
S
x
l
is

 k
at

as
t
r
o
f
a 
d
a 
ad

am
ia
nT

a 
mx

s
ve
r
pl

is
 r

ao
d
en
o
b
a 

ka
S
x
l
is

 a
va
r
ia
 

ka
S
x
l
is

 d
az

ia
ne
b
a 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 agarak somxeTi  1954 1974 m   +       +  

2 agaro italia  1940  m      +     + 

3 ageri gfr  1929  m     +      + 

4 avauka aSS   1892     +       + 

5 aveili aSS 17.0 1897 1904 qq           + 

6 avoni avstralia 71.6 1927 1927 m     +      + 

7 aksombo gana   1963 m    +       + 
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cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

8 alamoza aSS    q   +        + 

9 algodoensi brazilia   2009          4   

10 aldvadavili espaneTi  1962  Tg     +      + 

11 aleqsanderi havais 

kunZulebi 

42.0 1932 1932 m     +    6   

12 alomedini ruseTi 30.0 1959 1959 qe    +        

13 alcevi gfr  1911 1931 m        + +   

14 amli aSS  1921 1923 m        +    

15 anakonda aSS 22.0 1892  m        +    

16 andersoni kolumbia 13.4  1902 q    +     +   

17 apalaCa aSS  1957 1972 m  +       120   

18 aprilui bulgareTi    m     +      + 

19 arkanzani inglisi    m  +       +   

20 armando brazilia 35.0   q  +        +  

21 artiki somxeTi  1979 1994 m    + +   +  +  

22 astamoli bulgareTi  1952 1960 m    +       + 

23 austani aSS 15.2 1909 1911 m        + 100   

24 austini aSS  1893 1900 q     +    8   

25 aSti indoeTi 17.0  1883 m        +  +  

26 baldin-hilsi aSS 49.0 1951 1963 m     +    3   

27 barberine Sveicaria  1925 1946  +          + 

28 barinjani avstralia  1928  m        +   + 

29 bartoni aSS  1910 1922 m        +  +  
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cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

30 belomuti ruseTi  1915 1915 m        + +   

31 beni-badeli s. afrika  1940 1940 mT        + +   

32 bergamo italia 43.6  1923 q     +    600   

33 bili-deska CexeTi 15.0 1915 1916 m        + +   

34 binmore axali 

zelandia 

 1964 1965  +          + 

35 bisini italia    m        +   + 

36 bisorti alpebi            +   + 

37 k. bistrota ruseTi  1955 1956 m        + +   

38 biul-kriki aSS 38.2 1919 1925 qe    +      +  

39 blek-bruki inglisi   1957 m +          + 

40 blek-mauntini taivani 56.0 1930  m  +        +  

41 blertauni aSS   1888 m    +      +  

42 blu-uoteri aSS 11.0 1908 1909 q    +      +  

43 bolduini aSS 40.0 1951 1963 m     +     5  

44 bolteni aSS  1938  m    +      +  

45 bonevili aSS  1937 1947      +      + 

46 boni aSS  1950 1972 m      + +    + 

47 boni-folzi aSS          +     + 

48 boregari alpebi 132.0 1958 1963 T     +      + 

49 boulder-hedi inglisi  1965 1966 m        +   + 

50 bratski ruseTi 127.0 1955  m   +        + 

51 bredfildi   1864 1864    +      238 +  
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cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

52 brianski ruseTi  1928 1931 m  +        +  

53 bridl-drifti arabeTi 51.0 1967 1967 q    +      +  

54 brij-porti aSS  1855 1905 m    + +      + 

55 bruklini aSS  1893 1893         +  +  

56 buzei safrangeTi 14.9 1884 1884 q     +    90   

57 bxakra indoeTi 225.5 1958 1958 m        +   + 

58 bxandardari indoeTi  1926 1926 q        +   + 

59 gaJi safrangeTi  1954  T     +      + 

60 gauzerdeki aSS  1907 1908 mtl        + +   

61 gvari-aleki aSS   1912 b        + +   

62 gel-holi aSS 125.0 1964 1965 q  +        +  

63 gepaCi avstria  1964 1966 m     +      + 

64 gleno italia 52.0  1923 mT     +   + 600   

65 gniuri pirinei  1945  m   +        + 

66 gondo Sveicaria   2000          14   

67 gostica CexeTi    m   +        + 

68 gran-aTterzei aSS 29.0   T     +    +   

69 grandkuli aSS  1941 1950 m   +        + 

70 granvalei aSS  1910 1928 m     +      + 

71 granvali safrangeTi 80.0   mT     +      + 

72 greiT-vesterni aSS 15.0  1958 m   +        + 

73 grinevi CexeTi 50.0 1965 1966 m           + 

74 grinliki aSS 18.0 1901 1904 m          +  
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cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

75 grobua safrangeTi  1838 1839 q        +  +  

76 gruzkriki aSS 7.0 1903 1916 m    +      +  

77 guale italia  1943 1958 m     +      + 

78 guautemoki meqsika  1950 1950 m     +      + 

79 gudJaroci indoeTi   1979 m         15000   

80 guveri aSS   1935 m         +   

81 gurledani safrangeTi   1930 m        +   + 

82 dalis mTa saqarTvelo 38.0 1984 1994 m  +  +      +  

83 daltoni aSS 9.0  1891 m        +  +  

84 debris barieri aSS   1904 m    +      +  

85 degsi aSS 19.2 1919 1973 m  +  + +   +  +  

86 deil-daki inglisi 10.0  1854 m     +    250   

87 dels xatvildi aSS  1910 1911 m    +      +  

88 denvilisi aSS 16.0 1910 1930 b     +    +   

89 deoxa indoeTi  1962 1967 q  +        +  

90 derfenderi gfr 16.0 1914  b   +      +   

91 dizabia forb aSS  1903 1932 m        +  +  

92 diksriveri aSS  1925 1926 q           + 

93 dimitrovi bulgareTi    m        +   + 

94 dolgoruki ruseTi  1911 1926 m     +     +  

95 draikanioni aSS  1912 1952 q           + 

96 draikriki aSS 14.0 1938 1939 m        +  +  

97 dunkani kanada  1967 1968 m     +      + 
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cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

98 k. dunaize rumineTi   1965 m  +        +  

99 eidJanadi C. uelsi  1925          + +   

100el-infelnilio meqsika  1963 1963 m   +        + 

101el-kobre Cile  1950 1965 m +        200   

102 k. el-kobre Cile  1965  m +        200   

103 elk-siti aSS 9.0 1925 1936 m    +      +  

104 el-sabra alJiri 33.6 1871 1927 qm  +          

105 engliSi aSS  1883  m           + 

106 erageni safrangeTi 86.0   T   +        + 

107 erakume alJiri    T   +     +   + 

108 eskondido aSS  1895  q    +       + 

109 etrua   1935    +  +    +   + 

110 euklides singsi brazilia 53.0 1958 1977 q  +  +      +  

111 vaionti italia 261.6 1956 1963 T    +  +   2600 + + 

112 vako aSS  1930 1946 b  +        +  

113 valmari kanada   1952 m    +      +  

114 valtersi safrangeTi  1930 1955 T   +        + 

115 vasi CexeTi  1883 1884 m   +        + 

116 veisdese aSS  1914 1916 m        +  +  

117 vel-fourgi avstralia  1909 1931 m     +      + 

118 vermuti aSS  1930  m      +     + 

119 vest-idesburgi aSS   1916 m        + +   

120 viliamsburgi aSS  1865 1874 m        + 143   
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121 virjini aSS 36.6 1929 1929 qy    +      +  

122 virjin-riveri aSS   1924 m     +     +  

123 viqtori aSS   1901 m    +      +  

124 volJskaia ruseTi  1956 1956 m      +     + 

125 volJskaia ruseTi   1957 m   +        + 

126 volxovi ruseTi   1925 m     +      + 

127 vraka bulgareTi   1966        +  96   

128 vudkresti aSS  1953 1954 m  +         + 

129 zeda muraiama iaponia  1922 1926 m +          + 

130 zeda xoveli aSS  1878 1906 m +          + 

131 zemfirovi bulgareTi 81.0 1953 1954 m     +   +   + 

132 zeravSani ruseTi  1941 1948 b   +        + 

133 zerbino italia 16.5 1924 1935 q     +    100   

134 zlu-uoteri aSS 27.4 1908 1928 qy    +      +  

135 zokolo italia  1964 1973 m        +   + 

136 zulolsi norvegia 12.4   qm    +      +  

137 ivasi aSS  1940 1951 m     +      + 

138 izola Sveicaria  1960 1960 T     +      + 

139 izurti pirinei            +   + 

140 ingliSi aSS 30.5 1876 1933 Zy    +      +  

141 infernilu meqsika  1963 1964 q +          + 

142 irkovi CexeTi    q     +      + 

143 islami indoeTi   1914 q     +    +   
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144 iuba aSS 7.0  1907 m    +       + 

145 iuguzani    1954 m        +   + 

146 iutie-bei kanada 6.0  1912 m          +  

147 kalvarasi aSS 72.0   m     +     +  

148 kamarkenis somxeTi  1977 2009 m   + + +   + 5  + 

149 kamiri ravatk ruseTi  1940 1953 b   +        + 

150 kanikiri ruseTi   1937         +   + 

151 kasluli aSS 21.0 1890 1933 q +   +       + 

152 kauxsemoki meqsika  1950 1950 m    +       + 

153 kaSxali espaneTi 120.0  1963 T +          + 

154 kaSxali aSS   1966 T        +  +  

155 kaSxali iugoslavia  1959 1959 T        +   + 

156 kaSxali poloneTi  1938 1938 b        +   + 

157 kaSxali poloneTi    m   +       +  

158 kaSxali aSS   1968 T        +  +  

159 kaSxali #1 aSS  1929 1970 T   +        + 

160 kaSxali #2 aSS  1928 1969 T   +        + 

161 kaSxali #3 aSS  1934 1955 b   +        + 

162 kaSxali #4 aSS  1918  q        +   + 

163 kacurasava iaponia         +      + 

164 kedarnala indoeTi  1964 1964 m  +      +   + 

165 kelstevudi aSS 21.3 1890 1933 qm    +      +  

166 kizenau debeze   1919 1921         + +   
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167 kilingzueri aSS 5.0  1938 m    +      +  

168 kiudovi gfr  1929 1930 m        + +   

169 kogsvili aSS  1933 1934 q   +        + 

170 koipa indoeTi 103.0  1967 bb           + 

171 z. kolarovi bulgareTi 48.0 1950 1960 q        +  +  

172 kolena bulgareTi  1966 1966 m        +   + 

173 kolorado aSS   1900   +        +  

174 kolumbusi aSS 11.9  1902 m    +       + 

175 konmouxokeni aSS   1973 m        +  +  

176 konoiama iaponia  1924 1959 q           + 

177 kostila aSS 38.0 1920 1941 m        +  +  

178 koudti uelsi  1910 1925 m    + +    16 +  

179 koulspringi aSS 15.0  1912 m        +   + 

180 krasnoiarski ruseTi   1963 m   +        + 

181 kredit river kanada 15.0  1910 m    +      +  

182 kremasta saberZneTi 160.0 1965 1965 q +       +   + 

183 krotoni     q       +    + 

184 krutinskaia ruseTi  1954 1957 m        +   + 

185 krutxvildenSti safrangeTi  1964 1964 m        +   + 

186 kuad-foda alJiri  1931 1933  +         +  

187 kuliji aSS  1928          +   + 

188 kurobe iaponia 186.0 1960 1969  +          + 

189 kurCatskaia ruseTi   1930      +     +  
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190 kxvadakvasla indoeTi 32.5 1870 1961     +      +  

191 k. labeze CexeTi  1916          +  +  

192 laki piki        +        + 

193 lauer-otei aSS 39.6 1897 1916 qe    +      +  

194 lafaeti aSS 42.0 1928 1928 m     +      + 

195 la fruta aSS 18.0 1930 1930 m        +   + 

196 lebneni aSS 6.0 1882  m    +      +  

197 lebCneni aSS 12.0  1893 m        +  +  

198 leik-avaloni aSS 14.7 1890 1893 qm    +        

199 leikavoloki aSS  1890 1893 q        + +   

200 leiki aSS 16.0  1893 q    +      +  

201 leiki diksi aSS   1940 m    +      +  

202 leik toksuei aSS 19.0 1902 1916 m        +  +  

203 leik frensisi aSS 23.5 1899 1899 m     +      + 

204 leik jorji aSS   1914 m        +  +  

205 leobardori meqsika  1949 1949 m     +      + 

206 lerouqs kriki aSS 8.0  1905 m    +      +  

207 le-Serfa alJiri 22.0 1885 1885 m    + +     +  

208 libi aSS 112.0   m   +       +  

209 longouldzi aSS 9.0  1922 m        +  +  

210 long tomi aSS 15.0 1906 1915 m        +  +  

211 loseni SvedeTi    m        +   + 

212 louer orei aSS 39.0 1897 1917 q    +     3   
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213 luis smiti aSS  1958 1958 qy    +      +  

214 luli SvedeTi  1920 1940 T          +  

215 luJeskaia ruseTi  1955 1956 m   +       +  

216 magava iaponia  1930 1965 q      3     + 

217 mad leiki aSS     +          + 

218 maijiq aSS 39.0 1910 1911 m        +  +  

219 mait leik aSS  1937 1938 m    +      +  

220 maixi siti aSS   1892 m        +  +  

221 malokabardiskaia ruseTi   1936 b   +        + 

222 malpase safrangeTi 61.0 1954 1959 T         42   

223 mamti aSS 21.0 1912 1917 m    +      +  

224 mangla pakistani  1967 1967  +         +  

225 marikel leik aSS 21.0 1908 1909 m        +  +  

226 marmariki somxeTi 64.0 1967 1974 m   +       +  

227 marte gomesi meqsika  1940 1940 m   +        + 

228 martini meqsika  1946 1946 m +          + 

229 martindeivi aSS   1940 m    +      +  

230 maruiama iaponia  1930 1950 q      +     + 

231 marSal kriki aSS 27.4  1937      +     +  

232 masterosi aSS 18.0 1950 1951 m        +  +  

233 matate iaponia  1929 1964 q      +     + 

234 mataxili afrika  1931 1931 m        +   + 

235 matilia aSS  1949  T        +   + 
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236 mat marki SvedeTi   1965    +        + 

237 maCxu II indoeTi   1979          2000   

238 mei TurqeTi  1959 1960 m        +   + 

239 mekinensi espaneTi 77.4   m        + +   

240 melvili aSS 11.0 1907 1909 m        +  +  

241 melzingaxi aSS 7.0  1897 m    +     7 +  

242 mentrogi inglisi  1920 1928 T     +      + 

243 merseri aSS 13.5   m        +  +  

244 migueli al. meqsika  1949 1949 m     +      + 

245 mildfildi aSS 6.0  1901 m    +       + 

246 mid ponti aSS 5.0 1873 1886 q        +  +  

247 mil riveri aSS 13.0 1865 1874 m        + 144   

248 mitaki iaponia  1936 1971 q      +     + 

249 mogie gfr 40.0 1913 1943 q        +   + 

250 mogolzini ruseTi 11.0 1936 1937 qy    +      +  

251 molare italia 47.5   m  +        +  

252 monreali kanada 5.0  1896 q        +   + 

253 monta fineTi    m        +   + 

254 monte inari safrangeTi 130.0 1962 1963  +          + 

255 morosko italia 50.0 1939 1965 m   +     +   + 

256 mount p. aSS  1910 1928 m +          + 

257 mourina aSS 50.0 1912  q    +      +  

258 mouxoki aSS 5.0 1913 1915 m        +  +  
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259 mohamed ali komra   1837         + +   

260 mohegan p. aSS  1853  q        + +   

261 mulungaSi afrika  1923 1925 q        +   + 

262 muraiama iaponia  1927 1931 m +          + 

263 nebraska aSS 5.0 1890 1890 m        +  +  

264 nezaksa meqsika 57.0 1908 1909 m      +    +  

265 niza hesi ruseTi    m   +       +  

266 niu denveri aSS 18.5   m   +        + 

267 novilo norvegia  1964 1964 m        +   + 

268 nomelandi norvegia  1917  m        +  +  

269 noriki aSS  1936 1937 m        +   + 

270 norfirki aSS   1946         +  +  

271 noteli aSS  1942  q   +        + 

272 noqsvili aSS   1883 m        +  +  

273 oaxi aSS 80.0 1962 1966 m   +        + 

274 obecniSe CexeTi  1968 1969 m        +   + 

275 oed kebiri tunisi  1928 1929 m   +        + 

276 olxovi ruseTi  1930 1931 m     +      + 

277 onbara iaponia  1928 1948 q      +     + 

278 ono iaponia  1912 1972 m +          + 

279 orosi brazilia 54.0  1960 q    +     1000   

280 k. ostinSi aSS 18.3 1894 1900 q   +       +  

281 padima saberZneTi  1954 1956 b   +       +  
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282 pakonima aSS    T +         +  

283 pardo argentina 15.0 1940 1940 q +        25   

284 parkeri aSS  1938 1940 T      +    +  

285 pik bruki aSS 10.0  1928 m    +      +  

286 pit-7 aSS  1965 1968 q   +      +   

287 plastburgi aSS   1912 b        + +   

288 poemonti aSS  1905 1924 m +          + 

289 point roksi aSS 26.2 1911 1915 m     +      + 

290 pontebi alJiri   1954 m +          + 

291 ponSeti indoeTi 56.6 1961 1961 m  +       +   

292 port-anJeli aSS   1912 b        + +   

293 portlandi aSS  1956 1956 m   +      +   

294 portij maunsia kanada  1967 1968 q   +        + 

295 prats-forki aSS  1934 1938 m    +      +  

296 preri river aSS   1912 m    +      +  

297 puentesi espaneTi 50.0 1791 1802 m        + 680  + 

298 Janesvili aSS   1912 b        + +   

299 Jiroti safrangeTi  1933  T     +      + 

300 Jote kaledonia    qy    +      +  

301 raundiboti aSS  1964  m   +       +  

302 reqtor kriki aSS  1947 1947 m   +       +  

303 reliefi aSS 43.3 1910  q   +       +  

304 renkon de 
baigoria 

urugvai  1959 1960 m  +         + 

222

 



cxrili 3.8.1 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

305 restingi TurqeTi  1959 1968 m        +   + 

306 ribadelago espaneTi 33.5  1959 q   +      140   

307 riksbrou aSS  1894 1894 m        +  +  

308 rionis kaSx. saqarTvelo 5.0 1952 1982 rb   +         

309 ru, xuai CineTi   1975 m         200000   

310 saiano-SuSenskaia ruseTi 245.0 1961 2009 b     +    23   

311 saitakorva fineTi    m        +   + 

312 salarno italia   1928  m        +   + 

313 sampna indoeTi  1957 1961 m   +      4   

314 samxreT 

safrangeTi 

safrangeTi   1959          500   

315 san andrgasi aSS  1870 1906 m +         +  

316 san gabrieli aSS    q   +       +  

317 san pablo aSS 51.8  1971 m +         +  

318 santa rosi meqsika  1963 1963 T   +       +  

319 san fernando aSS 5.0  1971  +        +   

320 sari kurgani ruseTi  1947 1948 b   +       +  

321 sarsvi safrangeTi  1838 1842 m           + 

322 sauT holstoni aSS 87.0 1951  m   +       +  

323 sempor  i .0 q + 54     +          

324 senator uomi aSS  1865 1866         +   + 

325 sent-diuseni afrika  1861 1862 m     +       

326 sent-frensisi aSS 62.5 1927 1928 m     +    450   
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327 serponsoni safrangeTi 13.5 1939 1957     +      +  

328 seflveidi aSS 20.0  1914 m    +       + 

329 svifti aSS 50.0 1914 1964 qy    + +     +  

330 sigi afrika  1848 1866 g  +         + 

331 siksmil kriki aSS   1905 m    +      +  

332 sinker kriki aSS 21.0 1910 1943 m    +    +   + 

333 k. sirakuzebTan aSS    m        +   + 

334 sifildi aSS    m        +   + 

335 skeguei aSS  1901  q     +      + 

336 skinektiedli aSS 9.0  1916 m    +      +  

337 skotdeili aSS 18.0  1904         +  +  

338 skots piki avstralia    m        +   + 

339 slani CexeTi  1953 1965 m     +      + 

340 solti aSS   1916 b        +  +  

341 soutforsi aSS 21.5 1846 1862 m        + 2500   

342 spartanziergi aSS 3.0  1892 q    +       + 

343 stemoraidi aSS 9.0  1909 q    +      +  

344 stilhauz holou aSS    m   +        + 

345 stiuart maunTein aSS  1930 1943 b        +   + 

346 stroberi aSS 49.7 1916 1918 q   +        + 

347 studena bulgareTi  1957 1961 kf        +  +  

348 sukenobu iaponia  1931 1964 m      +     + 

349 suonseni uelsi 24.0 1867 1879 q        +  +  
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350 suorea SvedeTi  1920  T      +  +   + 

351 supnui CineTi  1943 1955 m        +   + 

352 surutri da 
kanioni 

aSS 20.0  1914 m    +       + 

353 tagvela pakistani  1974 1974  +         +  

354 tanka aSati indoeTi  1954 1958 m   +       +  

355 tenango meqsika   1973 m   +        + 

356 teplovskaia ruseTi  1954 1958 m        +  +  

357 tere vega espaneTi 34.0 1959 1959      +    144   

358 tetoni aSS 93.0 1975 1976 q     +    11   

359 texasis Statis aSS   1977 m     +    39   

360 tirlandi ruseTi 13.0  1998   +        +  

361 togia italia  1932  m     +      + 

362 tola safrangeTi  1960 1961 T   +        + 

363 k. tolasea aSS 9.1  1902 m    +      +  

364 toronto kanada 11.0  1912 m    +       + 

365 trauT leiki aSS 8.0 1894 1909 m    +      +  

366 tresna   1964 1966 m   +       +  

367 trotli aSS 20.0 1912 1942 m    +       + 

368 tulomisi ruseTi   1936 m   +       +  

369 turita 
digalikako 

italia   1920  +          + 

370 uaitxorsi kanada   1969 m   +        + 
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371 uanzriveri aSS   1927 m    +      +  

372 uatauga aSS  1948  m   +        + 

373 ueiko inglisi 29.4  1961 m   +       +  

374 uelnod-grupi aSS 33.5 1888 1890 qm     +    150   

375 uest julsbergi aSS 16.0 1905 1910 m        +  +  

376 uinstoni aSS 7.0 1902 1912 m    +      +  

377 uisteri aSS 27.0  1951 m        +  +  

378 uriu I iaponia  1943 1955 m      +     + 

379 uriu II iaponia  1942 1954 m      +     + 

380 urCester Stati aSS 20.0 1912 1951 m        +    

381 uslnat grodvi aSS 33.0 1888 1890 q    +     150   

382 k. utika aSS 21.0 1874 1902 m     +     +  

383 fevriu aSS 9.0  1922 m        +  +  

384 fergug  i i qalJir       +          

385 folsomi aSS   1966 m +          + 

386 fontana aSS  1944 1972 m      +     + 

387 forens laiki aSS  1928 1929 T      +    +  

388 fort genri irlandia    m   +       +  

389 fortenali aSS  1964 1965 m        +   + 

390 fort-paki aSS 69.0  1940 q   +      8   

391 fraile peru 72.0 1958 1961 T +          + 

392 fransiskvito aSS 63.0   mm   +      400   

393 frezer-vali kanada 4.0  1948 m    +       + 
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394 friut-grouersi aSS 12.0 1898 1937 m   +       +  

395 yirimi ukraina   1940 Zy    +      +  

396 Sarmi safrangeTi  1903 1906 m        +   + 

397 Seixantaurski ruseTi  1943 1966 m +           

398 Sek-piki islandia  1963  m   +       +  

399 Sel-oili aSS  1945 1947 m   +        + 

400 Selteni aSS   1903 q        +  +  

401 Serburni aSS 10.0 1892 1905 m    +       + 

402 Seri-vagei aSS  1956 1956 m   +         

403 Serfasi aSS  1882 1885 m     +     +  

404 Serfildi aSS 9.0 1917 1925 m +          + 

405 Sefildi inglisi   1864 m    +     238   

406 Sort-kriki aSS 17.0  1939 q    +      +  

407 Cernovskaia ruseTi  1953 1958 m       +    + 

408 CerCili s. afrika  1943  T     +       

409 Cikamagua aSS  1940 1943 m     +   +   + 

410 Cir-iurtskaia ruseTi  1891 1970 m           + 

411 cageri saqarTvelo  1960 1967 b           + 

412 cimlianskaia ruseTi  1952 1952 qm   +        + 

413 ciniami iaponia  1928 1959 m        +   + 

414 cin-Ziani CineTi   2004 m  +       20   

415 wyneTi saqarTvelo 11.9 1957 1987 m  +  +     3  + 

416 Weremi saqarTvelo  1960 2010 m  +   +     +  
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417 xabra alJiri  1871 1872 q          +  
418 xozabavra #1 saqarTvelo 12.5 2005 2005 m     +     +  
419 xozabavra #2 saqarTvelo 8.8 2005 2005 m     +     +  
420 xamar-forseni SvedeTi  1943 1958 m          +  
421 xatsvori aSS  1918 1930 m +          + 
422 xebgeni aSS  1913 1959 m +          + 
423 xebroki aSS  1913 1914 m   +        + 
424 xel-xouli aSS   196 m +4 q   +          
425 xiatfildi aSS  1908 1911 m    +       + 
426 xiokiri s. korea  1965 1965 m   +      250   
427 xoveli aSS  1877 1906 m +         +  
428 xonek-ike iaponia   1944 T +         +  
429 xorze-kriki aSS  1912 1914 m        + +   
430 xors-kriki aSS 17.0 1911 1914 m        +  +  
431 xosorogi iaponia  1930 1966 m +          + 
432 xoupi aSS 7.0 1882 1907 m        +  +  
433 xunderforseni norvegia    T        +   + 
434 xuoConi s. korea    m        +   + 
435 jemleiki aSS  1922 1924 mT     +    +   
436 jiakomo italia  1950 1968 m        +   + 
437 jineti aSS   1903 m    +       + 
438 jonstoni aSS 28.3 1893 1893 m    +     2200   

cxrili 3.8.1 (gagrZeleba) 

cxrilSi gamoyenebuli pirobiTi aRniSvnebi: q – qvanayari, qvis, qvis wyobis; Tg – TaRovani gravitaciu-

li; T – TaRovani; b – betonis; qm – qvis da miwis; bb – buto betonis; kf – kontrforsuli; Zy – Zelyo-

rovani.
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kaSxlebis dazianebebis analizi Catarda katalogebis, spe-

cialuri literaturis, perioduli gamocemebis, wignebis, 

informaciuli masalis da saerTaSoriso kongresebze wardge-

nili moxsenebebis gamoyenebiT. 

msoflioSi arsebuli kaSxlebis dazianebis mizezebs Soris 

dominirebs Semdegi movlenebi: filtraciuli, Txemze gadadine-

ba, sufozuri, wylis agresiuloba da kavitacia, garecxva, gamo-

recxva, erozia, mewyrebi, jdena, kavernebi, daproeqtebisa da 

eqspluataciis Secdomebi da sxv. 2200 adamiani daiRupa jonso-

nis kaSxalze wylis gadadinebis gamo (aSS, 1930 w.); oros kaSx-

lis (brazilia, 1960 w.) mSeneblobisas moxda 35 sm sisqis wlis 

fenis gadadineba Txemze, rac sakmarisi aRmoCnda, rom kaSxali 

dangreuliyo, daiRupa 1000 adamiani. 2009 wels ruseTSi, saiano-

SuSenskaias hesze katastrofis gamo daiRupa 23 adamiani, mizezi 

– turbinis saketis amovardna, rac gamoiwvia arasworma eqsplu-

ataciam an metalisagan damzadebuli saketebis `daRlilobam~ 

da mwyobridan gamosvlam. 1959 wels safrangeTSi kaSxlis garR-

vevis Sedegad daiRupa 500 adamiani; 1979 wels indoeTSi kaSxlis 

garRvevis gamo daiRupa 15000 adamiani; 1975 wels CineTSi, taifun 

`ninas~ gamo warmoqmnilma giganturma talRam gaarRvia dambebi, 

daiRupa ramdenime aseuli aTasi adamiani. es katastrofa iTvle-

ba yvelaze didad istoriuli warRvnis Semdeg. mTel msoflio-

Si katastrofis msxverplia 600-mde kaSxali. 

qvayrilis kaSxlebis avariebi, rogorc wesi, eqspluataciis 

an mSeneblobis periodSi Txemze wylis gadadinebisas iwvevs 

kaSxlis garecxvas da carieli sivrcis gaCenas (nax. 3.8.1). 

vaiontis kaSxlis (italia) Txemze gadadinebis gamo daiRupa 

2600 adamiani, maCxus II kaSxlis dazianebis gamo (1979 w.) – 2000 

adamiani. 

saqarTvelos rig wyalsacavebsa da kaSxlebze aRiniSneba 

sxvadasxva tipis dazianebebi, romlebic saWiroebs saswrafo 

reabilitacias. zemoxsenebul dazianebebs Soris – wylis gada-

dineba Txemze – erT-erTi mniSvnelovani mizezia. amis Tvalsa-

Cino magaliTia daba wyneTSi momxdari katastrofa (14 maisi, 

1980 w.), rodesac 12,0 m simaRlis miwis kaSxali daingra, rasac 

mohyva adamianebis msxverpli (nax. 3.8.2). 
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nax. 3.8.1. xel-xolis kaSxlis avaria 

Txemze wylis gadadinebis gamo 

a) ganivi profili: 1 – nayari; 2 – gruntis ekrani; 3 – wyaldidobis 

Semdeg darCenili kaSxlis nawili; 4 – cementacia;  

5 – cementaciuri farda. 

b) kaSxlis grZivi profili, SenarCunebuli wyaldidobis Semdeg. 

 
nax. 3.8.2. kaSxlis garRveva daba wyneTSi (1981 w.) 
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katastrofis mizezia kaSxlis mSeneblobisas daSvebuli 

defeqtebi, kaSxlis gruntebis fizikur-meqanikuri Tvisebebis 

Sesusteba eqspluataciis 30 wlis ganmavlobaSi, wyalsacavis 

Sevsebis, daclisa da maRali intensivobis Tavsxma wvimebis gamo 

gamowveuli kaSxlis qveda biefis gamorecxva. am faqtorma 

gamoiwvia filtraciis sigrZis Semcireba, ramac wylis donis 

uecari awevis (40-50 sm-iT) gamo, sul erTi saaTis ganmavlobaSi, 

gazarda filtraciis xarji. hidrodinamikuri zemoqmedebis gamo 

daiwyo kaSxlis qveda ferdis dajdoma, warmoiSva naprali. 

Semokrebili filtraciis wylis Wavlma gamoiwvia qveda ferdis 

mdgradobis Semcireba. qimze warmoSobili naprali gavrcelda 

kaSxlis tanSi, mTel sigrZeze, saidanac wyalma ufro gaaganie-

ra da gaaRrmava naprali, ris Sedegadac Camocurda kaSxlis 

qveda biefis jer marcxena nawili, Semdeg – marjvena.  

xangrZlivi Tavsxma wvimebis gamo kaSxlis grunti wyalgaje-

rebul mdgomareobaSi iyo (kaSxlis mTel tanSi wyalgajerebis 

koeficientis mniSvneloba Seadgenda 0,9-1,0-s), ris gamoc kaSx-

lis daZvris maxasiaTebeli Semcirda. 

kaSxlis datenianebisa da gamoSrobis gamo mis tanSi filt-

racia xorcieldeboda gaSiSvlebul Sresa da kaSxlis danarCen 

nawils Soris. 

dalis mTis kaSxlis Txemze wylis gadadinebis gamo kaSxa-

li mwyobridan gamovida da wyalsacavi dRemde daclilia. 

sionis kaSxlis dazianebis SemTxvevaSi SeiZleba warmoiSvas 

umarTavi destruqciuli procesebi, rasac Sedegad SeiZleba 

ngreva da mosaxleobis msxverpli mohyves. 

kaSxlis zeda ferdis monoliTuri rkina-betonis filebis 

sisqe 40-50 sm-dan Semcirebulia 2-20 sm-mde. 2008 wels kaSxalze 

Catarda sareabilitacio samuSaoebi. kerZod, rkina-betonis 

filebi daifara mikrosilikis danamatiani cementis xsnariT 

(nax. 3.8.3). 

eqspluataciis Cveulebriv pirobebSi qvayrilis kaSxlebs 

mdgradobis koeficientis sakmao maragi aqvs. ferdis qveda zeda-

pirze ganlagebuli qvebis mdgradoba irRveva nakadis Tundac 

mcire sisqis gadaRvrisas Txemze. imavdroulad, qvayrilis 

sxeulSi warmoiqmneba filtraciuli nakadi, romelic aramarto 

aZlierebs qveda ferdis zedapirul erozias, aramed amcirebs 

mdgradobas Zvraze. umravles SemTxvevaSi ramdenime aTeuli 

santimetri sisqis nakadis gadasxma Txemze sakmarisia kaSxlis 

dazianebisa da dangrevisTvisac ki. 
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a) 

 

b)

   

nax. 3.8.3. sionis wyalsacavis kaSxlis zeda biefis safari 

a) sareabilitacio samuSaoebis Catarebamde; 

b) 2008 wels Catarebuli sareabilitacio samuSaoebis Semdeg 

 

amrigad, qvayrilis kaSxlebze dauSvebelia wylis gadadine-

ba, Tu es proeqtiT ar aris gaTvaliswinebuli. amitom qvayri-

lis kaSxlis Txemze nakadis gadadineba unda ganixilebodes, 

rogorc gamonaklisi. misi gamoyeneba SeiZleba mxolod mcire 
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xarjis dros. 

qveda ferdos gasamagreblad, farTo gavrceleba hpova 

liTonis badeebma, romlebSic daankerebulia qvayrili. bade 

mzaddeba 19 mm diametris Reroebisagan. misi ujredis zoma 

iseTia, rom qvam ver SeZlos badidan gasvla. horizontaluri 

da damreci Reroebi duRdeba an magrdeba WanWikze caluRiT. 

qveda ferdos gamagreba ankerirebuli badiT sakmaod marti-

vad gadawyvets qvayrilis kaSxalSi filtraciis wylis gadine-

bis problemas (ekranis nawilobrivi Sesrulebis an ararsebobis 

dros). 

kaSxlis mniSvnelovani simaRlis da 50 m3/wm wylis xarjis 

dros (mSeneblobis sawyis stadiaze), kldovani saZirkvlis 

pirobebSi, SesaZlebelia gamoyenebul iqnes ust-xantais kaSxlis 

gamocdileba – Zelyoruli kedlis gamoyeneba. SesaZloa agreTve 

qvis damonoliTeba qveda ferdze (magram ara mza filebis dala-

geba), raTa ar warmoiSvas sawinaaRmdego zewola filis qveda 

waxnagze. 

hidrokvanZis mSeneblobisas wyaldidobis xarjebis gasaSve-

bad qvayrilis kaSxlis gamoyenebis mizanSewoniloba unda gada-

wydes yovel konkretul SemTxvevaSi da damokidebulia rig 

faqtorebze: wyaldidobis xarjis sidideze, Sesabamisad, droe-

biTi wyalvardnis zomebze, qvis simkvriveze, mSeneblobis droze 

da a.S. 

Tu mSeneblobisas winaswar ar aris miRebuli zomebi qvayri-

lis saimedo muSaobisaTvis, umravles SemTxvevaSi, wyaldido-

bisas kaSxlis Txemze xdeba wylis gadmodineba. 

ZiriTadi RonisZiebebi miwis kaSxlebis mdgradobis uzrun-

velsayofad Semdegia: 

– Seicvalos nagebobis is nawili, romelic Sedgeba Warb-

teniani Tixovani gruntebisagan (qviSnari, Tixnari, Tixa) 

qviSiani drenaJebiT; 

– Catardes kaSxlis ferdebis damreceba Tixovani grunte-

bis Zvris winaaRmdegobis faqtobrivi maCveneblebis Sesa-

bamisad; 

– aucilebelia aRdges monitoringis WaburRilebis qseli 

 233



 234

– aucilebelia wyaldamcavi zonebis Seqmna da dacva; 

– filtraciis sawinaaRmdego RonisZiebebis Catareba (Tbi-

lisis, xramis kaSxlebTan). 

unda aRiniSnos, rom bolo wlebSi (2006-2008 ww.) msoflio 

bankis daxmarebiT sionisa da algeTis wyalsacavebis kaSxlebze, 

maTTan mimdebare dazianebul teritoriebze da hidroteqnikur 

nagebobebze Catarda sareabilitacio samuSaoebi. 
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Tavi 4. mTis wyalsacavebze negatiuri 

procesebis ganviTarebis prognozirebis 

meTodebi  

 

4.1. mTis wyalsacavebis napirebis  

formirebis prognozireba 

 

wyalsacavebis napirebis gadamuSavebis mravalfaqtoriani 

procesebi Txoulobs farTo  gamokvlevebis Catarebas. kvleve-

bis dawyebis prioriteti miekuTvneba akademikos f. p. savarens-

kis. yvela arsebuli gamokvleva SeiZleba davyoT oTx etapad 

(nax. 4.1.1): 

– kvlevebis pirveli etapi (1950 wlamde) xasiaTdeba umTav-

resad geologiuri midgomebiT (f.p. savarenski, b.v. poliakovi, 

v.a. Siriamovi da sxv.). 

– kvlevebis meore etapi (1960 wlamde) xasiaTdeba sxvadasxva 

poziciidan prognozis meTodikis damuSavebiT. am periodSi 

Seqmnilia ZiriTadi safuZvlebi, romlebic dRemde gamoiyeneba 

(s.l. vendrovi, g.s. zolotariovi, e.k. kaCugini, n.e. kondratievi, 

b.a. piSkini, l.b. rozovski da sxv.). 

– kvlevebis mesame periodi (1975 wlamde), ZiriTadad,  xasi-

aTdeba napiris dinamikis Teoriisa da dagrovili savele dak-

virvebebis monacemebis damuSavebiT (n.g. varazaSvili, o.g. grigo-

rieva, v.p. epiSini, v.l. maqsimCuki, i.a. peCorkini, a.s. sudolski, 

d.p. finarovi, v.i. Sirokovi da sxv.). am etapze daiwyo mTis 

wyalsacavebis napirebis Seswavla.  

– meoTxe periodi xasiaTdeba garkveuli faqtorebis: ara-

stacionaruli donuri reJimis, regionaluri maxasiaTeblebis 

da dazustebuli prognozis meTodikis SeswavliT faqtoruli 

analizis gamoyenebiT. 

mTis wyalsacavebis napirebis gadamuSavebis prognozireba 

xorcieldeba gansazRvruli jgufis wyalsacavebisaTvis (cxr. 

4.1.1). 
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nax. 4.1.1. wyalsacavebis napirebis gadamuSavebis prognozirebis 

meTodebi 

pirobiTi aRniSvnebi: I – kvazistabiluri, A < 5 m; Vy < 0,03 m/wm, 

dablobis; II – arastabiluri A = 520 m; Vy = 0,030,08 m/wm, mTiswina; 

III – saSualo damuSavebis A = 2050 m; Vy = 0,080,5 m/wm, mTis; IV – 

swrafdamuSavebadi A = 50100 m; Vy = 0,53,5 m/wm, maRalmTiani. a – 
maTematikuri modeli naturuli dakvirvebebisa da statistikuri 
monacemebis koreqtirebiT; b – bunebrivi analogebi; g – energeti-
kuli; d – maTematikuri modelebi. 

meTodika 
 
 

d 
 
 
 
g 
 
 
 
 
 
 
 

b 
 
 
 
 
 
 
 
a 

napirebis 
gadamuSavebis 
prognozis 
meTodika 

e.k. griSiCevi 
o.v. Cirikovi 

i.a. peCorkini 

maTematikuri 
modelireba, 

koreqtirebuli 
savele dakvir-

vebebiT da 
statistikiT 

n.g. varazaSvili 

l.b. razovski 
v.m. vostro-
boinikovi 

bunebrivi 
analogebis 
g.s. zolota-

riovi 
a.l. ragozini 

energetikuli 
e.g. kaCugini 

alevrolitebi

qviSaqvebi

mergelebi

fiqlebi 

qviSebi

qviSa-kenWovani 
danaleqi 

konglomeratebi

Tixebi 

Tixnari 

qviSnari 

anhidridebi 

TabaSiri

Tixebi

qanebi

argilitebi

kirqva

dolomitebi

qviSaqvebi

tufoqviSaqvebi

tufebi

tufbrekCiebi

gneisebi

sienitebi

doloritebi

bazaltebi

sainJinro-geologiuri 
raionebi 

ma
R
al

mT
ia
ni

  
  
  
  
  
  
  
  
mT

is
  
  
  
  
 m
T
is

w
in

a 
  
  
  
  
 k
va
z
is

t
ab

il
u
r
i 

 
 
 
 
 
 

I 
 
 
 
 
 
 
 

 
II 
 
 
 
 
 
III 
 
 
 
 
 
 
 
 
 
 

IV 

naxevrad kldo-
vani qviSian-arge-
lituri faciis 

karbonatuli 
bzaruli dakar-
stuli qanebi 

kldovani da 
naxevrad kldo-
vani vulkanoge-
nuri plastikuri 
warmonaqmnebi 

kristaluri ma-
sivebi da lavu-
ri warmonaqmnebi

ZiriTadi 
Tixnari qanebi 

fxvieri 
danaleqebi

dakarstuli 
sulfaturi 
danaleqebi 

bmuli da 
fxvieri bmuli 
danaleqebi

maTematikuri 
modelirebis 

n.e.kondratievi 
o.g. grigorieva 
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cxrili 4.1.1 

wyalsacavis napirebis gadamuSavebis prognozi 

gansazRvruli jgufis wyalsacavebisaTvis 

# 
wyalsacavis 

jgufi 

wylis donis 

cvalebado

bis ampli-

tuda (A), m 

wylis donis

gadaadgile

bis siCqare 

(Vdn), 

m/dReRame 

morfomet-

ruli maC-

venebeli 

H2/F 

reliefis 

maCvenebeli 

(saSualo) 

"a" 

1 kvazistacionaru-

li (dablobis, 

vakis) 

< 6 <0,03 810-9310-7 0,84 

2 arastabiluri 

(mTiswina) 
620 0,030,08 310-7310-5 0,57 

3 donis saSualo 

damuSavebis (mTis)
2050 0,080,50 310-5310-4 0,36 

4 donis swrafi 

damuSavebis 

(maRalmTiani) 

50100 0,501,50 310-4810-3 0,27 

5 donis intensiuri 

damuSavebis 
> 100 >1,50 <810-3 0,12 

 

wyalsacavebis sanapiro zolis formirebis prognozirebis 

Tanmimdevroba mTiswina da mTis regionebisaTvis Semdegia: 

1. sainJinro-geologiuri daraionebis Tanaxmad saerTo gan-

viTarebis procesebis gansazRvra; 

2. geologiuri situaciis analizi da misi cvlilebebi fer-

dobis simaRleze; 

3. sanapiro ferdobebis genetikuri klasifikacia ferdobis 

simaRleze da wyalsacavis perimetrze; 

4. doneebis cvalebadobis, qar-talRuri reJimis da sxvada-

sxva xasiaTis dinebebis gansazRvra; 

5. sanapiro ferdobebis gadamuSavebis raodenobrivi maCveneb-

lebis dadgena. 

prognozirebisas unda dadgindes saWiro faqtorebisa da 

pirobebis nakrebi, sanapiro ferdobebis genetikuri tipebis maxa-

siaTeblebi da rva sainJinro-geologiuri raioni, damaxasiaTebe-

li mTis regionebisaTvis [Варазашвили Н.Г., Гобечия Г.Н., 2002] (nax. 
4.1.2, cxr. 4.1.2). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

talRuri 
zemoqmedeba 

sainJinro-
geologiuri 
raionebi 

reliefis 
tipebi 

qanebi 
gadamuSavebis 

zonaSi 

gamofitvis 
xasiaTi 

qanebi 
gadamuSavebis 

zonaSi 

wyalsacavis 
napirebis 

gadamuSavebis 
saxeebi

kristaluri 
masivebi da 
lavuri 

warmonaqmnebi 

lavuri 
plato 

mkveTrad 
kldovani 

doleriti 

bazalti 

sieniti 

gneisi 

belt-
RorRiani yinulovani 

abrazia 

yinulovani 
gamofitva 

deluviis 
Camorecxva

Camoqceva 
Camozvaveba

wylis donis 
cvalebadoba

temperaturis 
sxvaoba 

I 

kldovani da 
naxevrad kldo-
vani vulkanuge-
nur-piroplas-

tikuri 
warmonaqmnebi 

mkveTrad 
kldovani 

borcvovani 

tufbrekCia

tufi 

tufqviSaqva

qviSaqva

belt-
RorRiani 

II 

yinulovani 
gamofitva

yinulovani 
abrazia

deluviis 
Camorecxva

Camoqceva 
Camozvaveba

wylis donis 
cvalebadoba 

temperaturis 
sxvaoba 

wylisa da 
qanebis urTi-
erTqmedeba 

Zveli Ca-
moqcevebis 
gamorecxva
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mewyrebi 

Camozvaveba

gamofitvis 
intensifikacia

abrazia 

RorR-
fenovani 

naxevrad kldo-
vani naoWiani 
karbonatul-
fliSuri 
danaleqebi 

rbili 
borcvovani

mewyruli 

mergelebi 

qviSaqvebi

fiqlebi 

alevrolitebi
III 

argilitebi

RorRiani

RorR- 
beltovani 

wylis donis 
cvalebadoba

talRuri 
zemoqmedeba 

wylisa da 
qanebis urTi-
erTqmedeba 

karsti, 
sufozia 

Camozvaveba 

wylis donis 
cvalebadoba

talRuri 
zemoqmedeba 

wylis 
qimiuri 

moqmedeba 
Camoflateba

karbonatuli 
bzaruli 

karstul-wyal-
gamtari qanebi 

karstuli 
kirqvebi 

dolomitebi
IV 

RorR- 
beltovani 
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nax. 4.1.2. mTis wyalsacavebis sanapiro zonis napirebis formirebis sainJinro-geologiuri daraioneba 

naxevrad kldo-
vani naoWa 

qanebi Tixovani 
faciiT 

V 

rbili 
borcvovani

mewyruli

qviSaqvebi

argilitebi

alevrolitebi

mergelebi 

fiqlebi 
terasuli

RorR-
Tixovani 

furclovan-
RorRlovani

mewyrebi 

wvrilfraq-
ciuli 

flateebi 

gamofitvis 
intensifikacia

abrazia

wylis donis 
cvalebadoba

talRuri 
zemoqmedeba 

wylis 
agresia 

ZiriTadi 

Tixnari qanebi 
VI 

mewyruli

terasuli

Tixebi

argilitebi

xe-RorRi-
ani 

wylis donis 
cvalebadoba

talRuri 
zemoqmedeba 

mewyrebi 

wvrilfraq-
ciuli 

flateebi 

abrazia

VII 
bmuli da 

fxvier-bmuli 
danaleqebi 

mewyruli

terasuli

vakis

Tixnari

konglomeratebi

Tixebi swrafgamo-
fitvadi, 

dalbobadi 

wylis donis 
cvalebadoba

talRuri 
zemoqmedeba 

jdoma 

garecxvebi

mewyrebi 

VIII 
fxvieri 
(faSari) 

danaleqebi 
vakis

talRuri 
zemoqmedeba 

garecxvebiqviSovan-
kenWovani 
danaleqebi 

qviSebi
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cxrili 4.1.2 

saqarTvelos mTis wyalsacavebis napirebis 

ZiriTadi genetikuri tipebi 

napirebis qvetipebi napirebis saxeoba saerTo sigrZe  
%%-Si saerTodan 

1 2 3 
I. hidrogravitaciuli napirebi 23,6 

denudaciuri 
nakleb denudirebuli 

Zlier denudirebuli 

2,8 

4,5 

mewyruli 

detruziuli (blokuri) 

delafsiuri (plastikuri)

mewyruli 

8,0 

3,0 

1,0 

zvavur-flaturi – 5,0 

sufozur-dajdomadi – 3,2 

karstuli 
ZiriTadi 

dajdomadi 

1,2 

0,9 

II. abraziuli napirebi 47,4 

denudaciuri 

(ZiriTadi) 

nakleb gadamuSavebadi 

saSualo gadamuSavebadi 

swrafgadamuSavebadi 

3,9 

3,0 

1,6 

gadarecxvadi (bmuli 

da fxvier-bmuli) 

zedapiruli Camorecxvis 

nakleb gadamuSavebadi 

saSualod garecxili 

intensiurad garecxili 

9,6 

5,0 

6,0 

5,3 

zvavur-flaturi 
belturi 

dajdomadi 

3,8 

0,8 

mewyruli 
mudmivmoqmedi 

periodulad moZravi 

2,6 

4,4 

karstuli – 1,6 

III. akumulaciuri napirebi 9,1 

talasogenuri 

fluviogenuri 

plaJuri 

daSrobiTi 

lamovani 

SesarTavuli 

3,2 

2,1 

0,8 

3,0 

IV. neitraluri napirebi 11,6 

Rrma ZiriTadi 4,6 

TavTxeli – 4,4 

fitogenuri – 2,6 

V. lagunuri napirebi 2,0 

VI. daWaobebuli napirebi 6,3 

zedapiruli 
balaxovani 

gruntuli 

3,0 

1,1 

Zlier daWaobebuli buCqovani 2,2 
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sanapiro gruntebis garecxvisadmi winaRobis saerTo maxasia-

Tebeli ganisazRvreba gruntis tipis gaTvaliswinebiT: 

1) arabmuli gruntebisaTvis gaangariSeba xorcieldeba nawi-

lakebis saSualo Sewonili diametris 



i

ii

P

Pd
dsaS  gaTvaliswi-

nebiT. wvrilfraqciuli gruntebisaTvis ( 25,0d mm) gaangariSeba 

xorcieldeba gruntebis wyvetaze daRlilobis simtkicis 







 

d
C P

y 1010
175

 gaTvaliswinebiT. 

2) Tixovani bmuli gruntebisaTvis gaangariSeba xorciel-

deba gruntebis wyvetaze daRlilobis normatiuli simtkicis 

 H
yC  gaTvaliswinebiT: CC H

y 035,0 , sadac 
n

Cn
C

ii . gaangari-

Sebisas, gruntis mowyvetili agregatebis saSualo diametris 

( saSd ) mniSvneloba tolia 53 saSd mm, xolo Tixovani grunte-

bis erTgvarovnebis koeficienti 4,00 k . 

3) kldovani qanebisaTvis gaangariSebebi xorcieldeba maTi 

simtkicis maCveneblebis, cementaciis maxasiaTeblis, ferdis 

daxrilobis, da napralebis ganviTarebis gaTvaliswinebiT. 

mTis wyalsacavebis wylis zedapiris sarkis simciris gamo 

rukaze, romlis masStabi ar unda iyos 1:5000-ze naklebi, data-

nilia ferdis daxriloba, meoTxeuli qanebis simZlavre, qanebis 

yvela maxasiaTebeli, qar-talRuri reJimis ganawileba da a.S. 

procesebis saerTo ganviTarebis dadgena (fonuri prognozi) 

sruldeba bunebrivi analogebis gamokvlevebis da klasifikaci-

ur-analogiuri sqemebis safuZvelze. detaluri prognozi keTde-

ba qarebis tipebisa da sanapiro ferdobebis genetikuri tipebis 

gaTvaliswinebiT: 

1) denudaciurad garecxvadi napirebis damuSavebis intensiu-

roba ganisazRvreba gamofitvis procesebis Sedegad gamofituli 

fenebis CamorecxviT, gamoTvlis ZiriTad maCveneblad miiReba 

gamofitvis siCqare da SenarCunebis maCvenebeli (g.s. zolotari-

ovi). raodenobrivi maxasiaTeblebi dgindeba analogebis safuZ-

velze, qanebis asakis gaTvaliswinebiT. procesebis ganviTarebis 

intensiuroba ganisazRvreba CamoSlili elementebis simsxoTi, 

romlebic asrulebs damcvelis rols. natexebis sidide (dsaS) 
SeiZleba dadgindes formuliT: 
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 1156,01
022,0

3

0

2
0

0 nm
h

mm

mmk
d






g

fg

saS     (4.1.1) 

sadac g  – gruntis xvedriTi wonaa; 0  – wylis kuTri wona; 

fk – natexebis formis koeficienti; ctgm ; h,  – talRis 

simaRle da sigrZe; n – ferdobis simqisis koeficienti. 
2) gravitaciuli gadaadgilebis ganviTareba ganpirobebulia 

qanebis maxasiaTeblebiT, teqtonikuri dislocirebiT da napra-

lovnobiT. 

gravitaciuli ferdobuli procesebis ganviTareba SesaZle-

belia ferdobebis 12-ze meti daxrilobis dros. 

gruntebis gravitaciuli gadawevis intensivoba damokidebu-

lia wylis donis reJimze. 

ferdis mdgradobis koeficienti ganisazRvreba damokidebu-

lebiT: 


 


ii

iiii

P

CnP
K





cos

tgcos
mdgr. ,     (4.1.2) 

sadac iP  – wylis feniT gamowveuli wnevaa, t/m2; i  – ferdis 

daxriloba, grad.; i  – Sida xaxunis kuTxe; n – ferdis 

simqisis koeficienti; iC  – qanis SeWiduloba. 

3) qanebSi iolad xsnadi TabaSiriani, sulfaturi, karstuli, 

karbonatuli gruntebis arsebobisas angariSi tardeba cal-

calke: 

a) t periodSi erTi grZivi metri TabaSiriani napirebis gada-

muSavebis moculoba (Qg), napiris gadamuSavebis siCqare (Vg) da 

napiris gadaadgilebis sigrZe (Sg) tolia: 
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907,0
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           (4.1.3) 

b) sulfaturi qanebis gadamuSavebis procesebis intensivobis 

maCveneblebi (Qg, Sg) tolia: 
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        (4.1.4) 
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sadac 0S  da 0Q  napiris gadaadgilebis sigrZe (m) da garecxvis 

moculobaa wyalsacavis Seqmnis pirvel wels; TS  da TQ  

– igive TabaSiriani napirebis SemTxvevaSi; gt  – 1 grZiv 

metrze 1 t TabaSiris gaxsnis periodi. 

g) dakarstuli sulfaturi napirebis SemTxvevaSi damuSave-

bis procesebis intensivobis maCveneblebi (Qg, Sg) tolia: 
91,058,2 tS g             (4.1.5) 

907,058,2 tHQ nap.g         (4.1.6) 

d) karbonatul qanebSi procesebis intensivoba mcirdeba da 

napiris gadaadgilebis sidide tolia: 
87,062,0 tS g       (4.1.7) 

4) abraziul-garecxvadi napirebis formireba dgindeba tal-

Ruri zemoqmedebis da qanebis garecxvisadmi winaRobis gaTva-

liswinebiT. 

mTis wyalsacavebis wylis donis reJimis, morfogeologiuri 

Semadgenlobisa da talRuri situaciis specifikis gamo gaanga-

riSeba xorcieldeba sami ZiriTadi poziciisaTvis: 

angariSis pirveli pozicia – donis damuSavebis weliwadSi 

6 m-ze naklebobis SemTxvevaSi abraziuli napirebis garecxvis 

moculoba tolia [Е.Г. Качугин, 1975]: 
b

g tKKEQ  g ,    (4.1.8) 

sadac E Relvis saSualo wliuri energiaa, gK  – garecxvis ko-

eficienti ( CK 004,0g , cxr. 4.1.3, nax. 4.1.3; K  – Semaswo-

rebeli koeficienti; 9,045,0 b , cxr. 4.1.3, nax. 4.1.3). 

cxrili 4.1.3 

# qanebis klasi 
gK , m3/grZ.m. K  

1 Zalian garecxvadi qanebi 0,00650,003 0,030 

2 qviSa, Tixnari, qviSnari 0,0030,001 0,035 

3 saSualod garecxvadi qanebi 

(mZime qviSnari, tbiseuli Tixa 

da sxv.) 

0,0010,0005 0,04 

4 rTulad garecxvadi qanebi 

(kenWi, qviSnari, zRvis Tixa) 

< 0,0005 0,05 
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nax. 4.1.3. garecxvis koeficientis gK  da qanebis SeWidulobis (C) 

damokidebuleba 
 

xolo kldovan qanebSi ZiriTadi maxasiaTeblebia cementacia 

da gamofitva [Н.Г. Варазашвили, 2002], garecxili ferdis profili 

dgindeba grafikulad. qanebis teqtonikuri rRvevis dros garec-

xvis koeficientis mniSvneloba izrdeba 1,51,8-jer. 

donis damuSavebis weliwadSi 10 m metobis SemTxvevaSi saWi-

roa droisa da donis damuSavebis gaTvaliswineba [Н.Г. Вараза-
швили, 2002]. 
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Tu donis damuSavebis siRrme weliwadSi 20 m-ze metia, gaan-

gariSeba unda ganxorcieldes yovel 20 m-Si. 

angariSis meore pozicia – donis araTanabari damuSavebisas 

10 m-mde, garecxili profilis morfologiuri elementebis (ga-

recxvis qveda sazRvari – a2, damyarebuli profilis gasaSuale-

buli daxriloba – ctgm , garecxvis zeda sazRvari – a1) gaan-

gariSeba xorcieldeba mimdevrobiT, stabilizaciis yvela saan-

gariSo doneze. 

garecxvis zeda sazRvari (a1) iniSneba ferdze talRebis 

agorebis (hagor.) da modenis (hmod.) gaTvaliswinebiT: 

mod.agor. hha 1         (4.1.9) 

garecxvis qveda sazRvari (a2) iniSneba gruntis tipis mixed-
viT: 

arabmuli gruntebisaTvis: 
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08,0 ,      (4.1.10) 

bmuli gruntebisaTvis: 
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2 25,1
825,0

08,0
saS.g


 ,    (4.1.11) 

sadac h  da   talRis saSualo simaRle da sigrZea, m; 0  da 

g  – wylisa da gruntis kuTri wona; un  – gadatvirTvis 

koeficienti, romelic garecxvisas iTvaliswinebs nakadis 

siCqaris pulsacias, zogadad 



V

V
nu

max , xolo talRuri 

nakadebisaTvis 4un ; pm  – muSaobis pirobebis koefici-

enti, romelic iTvaliswinebs danarCeni faqtorebis zemo-

qmedebas  [Ц.Е. Мирцхулава, 1974], (cxr. 4.1.4). 
donis erT niSnulze xangrZlivi stabilizaciisas garecxi-

li profilis morfologiuri elementebi ganisazRvreba formu-

lebiT: 

arabmuli msxvilfraqciuli gruntebisaTvis ( 25,0d mm): 

 RHshdm

hn

mm

mm

p

u

2
16,0 2

0

0

0

saS.g








.        (4.1.12) 

igive wvrilfraqciuli gruntebisaTvis ( 25,0d  mm): 
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    (4.1.13) 

bmuli gruntebisaTvis: 
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   (4.1.14) 

cxrili 4.1.4 

muSaobis pirobebis koeficienti 

bmuli gruntebi 

muSaobis pirobebi pm
arabmuli gruntebi 

muSaobis pirobebi pm  

1 2 3 4 

nakadSi Sewonili natanis 

arsebobisas, araumetes 0,1 kg/m3 
1,30

qviSiani ferdebi 

25,010,0 d  mm 
1,30 

natanis msxvili fraqciebis 

arsebobisas 
0,75

igive 

0,30,1 d  mm 
1,50 

ferdi dafarulia 

mcenareulobiT 
1,10

xreSiani ferdebi 

0,100,3 d  mm 
1,40 

ferdis perioduli dasvelebi-

sas mSral zonebSi 
0,20

igive 

3010 d  mm 
1,20 

igive notio zonebSi 0,60 kenWovani ferdebi 1,10 

  qviani ferdebi 1,00 
 

angariSis mesame pozicia – donis Tanabari uwyveti gadaad-

gilebisas prizmis damuSavebis mTel sigrZeze wyalqveSa daxri-

loba iqneba: 

t
iynnn ltk

V

V

a

d
mmm 11,062,0

2

2

2
1 123,0 




 















d

fsaS. ,     (4.1.15) 

sadac faqtobrivi da dasaSvebi fskeruli (donuri) siCqareebis 

Sefardeba iqneba: 
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,        (4.1.16) 

yk  – donis damuSavebis koeficientia: 

  













12 1

11

nn

y

mmah

h

h

V

V
k

gar.

gar.

d

gar.

d

,      (4.1.17) 



 248

 2a  da  1nm  ganisazRvreba donis stabilizaciis pirobi-

dan. 

ferdis qimis gadaadgilebis sidide ( ib ) drois  it  man-

Zilze iqneba: 



























 123,0
gar.

f

saS. V

V
tdb ii        (4.1.18) 

ferdis garecxili integraluri profili ganisazRvreba 

kerZo cvlilebebis SejamebiT. wylis zemoT – ferdis 

daxriloba wyliT gaJRenTili gruntis bunebrivi daxrilobis 

tolia, xolo wyalqveSa ferdis daxriloba (garecxilis qveda 

sazRvris qvemoT) – iangariSeba analogebis gamoyenebiT. 

procesis stabilizaciis dro ganisazRvreba formuliT: 
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2
, (saaTebSi)   (4.1.19) 

Tu miRebuli uzrunvelyofis talRebis ferdobze zemo-

qmedebis dro ( nt ) naklebia stabilizaciis procesis droze 

( stt ), maSin wyalqveSa ferdis daxrilobis cvlileba iqneba: 
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donis Tanabari gadaadgilebisas wyalqveSa ferdis daxri-

loba iqneba: 
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sadac 

gar.

don.

gar.

don.

V

h

V

V
kt 


 11 ,   










1
2 1

n

n

m

m
ahgar. ,    (4.1.22) 

sadac don.h  aris gadaadgilebis sidide saangariSo 

periodSi; gar.h  – garecxvis siRrme imave periodSi;  2a  da 

 1nm  – iangariSeba stabilizaciis pirobebSi. 

praqtikuli gaangariSebebisaTvis faqtobrivi dasaSvebi fske-

ruli siCqareebis Tanafardoba tolia: 
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,   (4.1.23) 

sadac H aris siRrme; da  – talRebis daxrilobis koeficienti 

(cxr. 4.1.5) 
cxrili 4.1.5 

da  koeficientis mniSvnelobebi 

/h 10 15 20 25 

da  0,55 0,65 0,75 0,90 

 

magaliTi. Tbilisis zRvis abraziuli napiris gadamuSavebis 

prognozireba wylis donis Tanabari uwyveti damuSavebisas 

(angariSis mesame pozicia). 

angariSi tardeba erT-erTi saangariSo abraziuli profili-

saTvis (XII monakveTi) (nax. 3.2.3). 

angariSi tardeba Semdegi TanmimdevrobiT: 

a) XI monakveTis morfologiuri monacemebia: 

ferdis grunti – mCate Tixnaria, 69,2g  t/m3; 125,0C kg/m2; 

gruntis wyvetaze daRlilobis normirebuli simtkice – 

044,0125,0035,0 H
yC  t/m2; gruntis mowyvetili agregatebis 

saSualo diametri – 008,0saS.d m; Sida xaxunis kuTxe – 19 , 

904,20 m ; ferdis sawyisi kuTxe 0213  , 219,41 m . qaris siC-

qarisa da Relvis elementebis monacemebi saangariSo profili-

saTvis (XII monakveTi) moyvanilia cxr. 4.1.6-Si. 

cxrili 4.1.6 

# 

qaris 

siCqare, 

m/wm 

talRis 

simaRle 

h , m 

talRis 

saangariSo 

sigrZe  , 

m 

fskeruli 

siCqare fV , 

m/wm (wrfivi 
Teoriis 

gamoyenebiT) 

qaris 
xangrZlivoba 
saangariSo 

periodSi T , 
dRe-Rame 

1 15 0,06 0,9 0,18 70 

2 610 0,20 3,5 0,28 18 

3 1115 0,42 6,0 0,51 32 

4 1622 0,75 8,5 0,61 10 

5 2428 0,92 10,5 0,71 1,2 
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XII monakveTis gruntis dasaSvebi (aragamrecxi) siCqare 

iqneba: 

 044,053,025,1008,069,1
40,16,2

1081,9225,1 



dV  

347,0dV  m/wm. 

rodesac qaris siCqare < 10 m/wm-ze (cxr. 4.1.6), fskeruli 

siCqaris faqtobrivi mniSvneloba naklebia dasaSvebze da napi-

ris garecxva umniSvneloa. ufro Zlieri qaris dros warmoiqm-

neba mniSvnelovani simaRlis talRebi (h > 0,4 m, cxr. 4.1.6) da, 
Sesabamisad, adgili aqvs napiris garecxvas. 

talRebis parametrebis Semdegi mniSvnelobebisas – 42,0h  m, 

0,6  m (cxr. 4.1.6) – mdgradi ferdobis daxriloba ( ctgm ) 

ganisazRvreba tolobidan: 








 








4
44,00,153,0

62,19
0,1225,023,1

008,069,1
35,0

904,2
904,2
m

m
 

saidanac 06,8m ,  7 . 

garecxvis qveda sazRvaria: 

732,0
041,00,16
176,04825,00,6078,02 











 arsha  m. 

napiris stabilizaciisaTvis saWiro dro: 

  84
1

121,0
225,0008,0

219,406,8732,0218,0









 


stt  dRe-Rame. 

amrigad, ferdobis stabilizaciisaTvis 32 dRe-Rame (cxr. 

4.1.6) araa sakmarisi da gaTanasworebuli ferdobis formireba 

ver moeswreba. ferdobis daxrilobis cvlileba saangariSo 

periodSi (32 dRe-Rame) iqneba: 

883,51
121,0
221,0

732.0
32008.052.5219,41 











nm , 049  . 

ferdobis garecxvis siCqarea: 

0065,0
883,5
21941

32
732,0








 
gar.V  m/wm. 

saangariSo periodSi donis gadaadgilebis siCqare 

00121,0dV  m/wm. 

donis aramudmivobisas drois makoreqtirebeli koeficienti 
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815,0
00653,0
00121,0

1 yk . 

talRebis moqmedebis dro, donis gadaadgilebis gaTvalis-

winebiT, iqneba: 

2632815,0  t  dRe-Rame. 

maSin, 569,5
732.0

86,026008.052.5219,41 


nm , 0110  . 

analogiurad tardeba angariSi talRebis yvela parametri-

saTvis. profilis grafikuli agebis magaliTi moyvanilia 

nax. 4.1.4-ze. 

 

nax. 4.1.4. Tbilisis wyalsacavis napiris (XII monakveTi) 

gadamuSavebis prognozireba 

 

ferdis garecxvis prognozireba sawyisi monacemebis arasak-

marisi raodenobisas. 

sawyisi monacemebis arasakmarisi raodenobis dros ferdis 

garecxvis saorientacio prognozireba tardeba analogebis 

gamoyenebiT. am SemTxvevaSi ferdis garecxvis prognozirebisa-

Tvis saWiroa Semdegi sawyisi monacemebi: 

1. wyalsacavis topografiuli rukebi, masStabiT 1:25000 
1:50000; 

2. wyalsacavis saangariSo ferdis geologiur-liTologiuri 

rukebi, masStabiT 1:500001:100000; 
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3. wyalsacavSi wylis donisa da misi uzrunvelyofis 

grafikebi; 

4. qaris reJimis monacemebi; 

5. qanebis granulometruli da fizikur-meqanikuri monacemebi 

(moculobiTi wona, C – SeWiduloba,  – Sida xaxunis kuTxe). 

I. abraziis prognozirebis pirveli etapia wyalsacavis sana-

piros dayofa sam monakveTad (topografiuli rukis gamoyenebiT): 

1. koncxiseburi napiri, romlis daklaknilobis koeficienti 
3,1I ; 
2. ubnis tipis napiri, romlis daklaknilobis koeficienti 
3,1I ; 

3. swori napiri, romlis daklaknilobis koeficienti 3,1I . 

II. abraziis prognozirebis meore etapze iangariSeba talRu-

ri energiis (Э) mniSvneloba: 

thЭ  cos4500 5,2 ,    (4.1.24) 

sadac h talRis simaRlea, romlis sidide aiReba statistikuri 

monacemebis safuZvelze, an saangariSo prognostikuli 

rekomendaciebis gamoyenebiT [Иорданишвили И.К., 2004];  – 
talRebis dominirebul mimarTulebasa da napirTan nor-

mals Soris kuTxe; t – talRebis moqmedebis xangrZlivoba 

(dRe-Rame). 

III. mesame etapze tardeba napiris e.w. `dayvanili~ simaRlis 

( nh ) angariSi napiris geomorfologiuri klasifikaciis mixed-

viT (cxr. 4.1.7). 

terasis tipisaTvis napiris `dayvanili~ simaRle nh  xramis 

n.S.d.-ze zeviT simaRlea (cxr. 4.1.7). 

ferdobuli tipis napiris garecxvis sigane (S) da `dayvani-

li~ simaRle ( nh ) 10%-iani uzrunvelyofisas iangariSeba nax. 4.1.5 

da nax. 4.1.6-is gamoyenebiT. 

sxva Sualeduri napirebis morfologiuri tipebisaTvis nh  

dgindeba pirveli an meore , ufro Sesabamisi, angariSis mixed-

viT. 

IV. meoTxe etapze xdeba ferdobis gruntis moculobiTi 

wonis () gansazRvra maTi saSualo ariTmetikuli mniSvnelobe-

bis mixedviT, saangariSo ferdobis `dayvanili~ simaRlisaTvis. 

V. mexuTe etapze tardeba ferdobis Zvris saSualo kuTxis 

() angariSi: 
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P

C
t   tg ,     (4.1.25) 

sadac  gruntis Sida xaxunis kuTxea; C – SeWidulobis koefi-

cienti; nhP   – yofiTi dawneva;  – gruntis 

moculobiTi wona. 
cxrili 4.1.7 

wyalsacavis napiris geomorfologiuri klasifikacia 

niSan-Tvisebebis mixedviT 

# 

na
pi
r
is

 m
o
r
f
o
-

l
o
g
iu

r
i 

in
d
eq
s
i 

napiris sqema 

geomor-
folo-
giuri 

daxasia-
Teba 

kidis 
maxasia-
Teblebi 

1 I 
(t

er
as

a)
 

 

akumula-
ciuri 
terasa 

daxramu-
li 

napirebi 

2 II
 

(f
er

d
o
b
i)
 

daxrili 
ferdobi 

daxrili 
napirebi 

 
nax. 4.1.5. napiris garecxvis siganis (S), talRuri energiis (Э) da 

ferdobis daxrilobis () damokidebulebis grafiki 
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nax. 4.1.6. napiris `dayvanili~ simaRlisa da garecxvis 

damokidebulebis grafiki 

VI. meeqvse etapze iangariSeba talRuri moqmedebis zonis 

sigane (d) (cxr. 4.1.7): 

ctg Hd ,      (4.1.26) 

sadac 2aH   aris talRebisagan garecxvis siRrme da iangariSe-

ba formula (4.1.11)-is gamoyenebiT;  – ferdobis daxri-

loba garecxvis siRrmis (H) farglebSi (cxr. 4.1.7). 
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VII. meSvide etapze tardeba ferdobis garecxvis saorienta-

cio prognozireba sxvadasxva droisaTvis (cxr. 4.1.8) 

cxrili 4.1.8          

gadamyvani koeficientebi ferdis garecxvis 

mniSvneloba 

 %10S , m 
10 weli 15 weli 20 weli 50 weli 

3050 1,5 1,9 2,2 3,0 

5080 1,4 1,8 2,2 2,8 

80100 1,3 1,8 2,1 2,5 

> 100 1,2 1,5 2,0 2,5 

 

ferdobis abraziis saorientacio saprognozo angariSis 

magaliTi. 

mocemulia: talRuri energia 412Э  aTasi tm; ferdobis 

Tavdapirveli daxriloba  9 ; ferdobis gruntebis tipi – 

qviSnariani. 

angariSi: wyalsacavis 5 wlis eqspluataciis Semdeg 

vpoulobT ferdobis garecxvis siganis (S) mniSvnelobas nax. 4.1.5 

da nax. 4.1.6-is gamoyenebiT: 

0,60S  m. 

wyalsacavis eqspluataciis 50 wlis Semdeg (cxr. 4.1.8): 

0,1688,26050 S  m. 

 

 

4.2. mTis wyalsacavebis tafobis formirebis 

prognozireba 

dalamvisa da daleqvis gaangariSeba gansazRvrul vadebze, 

mTiani pirobebis, wyalsacavis parametrebis da maTi eqspluata-

ciis reJimis gaTvaliswinebiT, wyalTa meurneobis institutSi 

sruldeboda mTis wyalsacavebis kvlevebze dayrdnobiT [Н.Г. 
Варазашвили, 2002; I. Iordanishvili, 2009]. 

wyalsacavis tafobSi natanis akumulaciis ZiriTadi arasa-

surveli Sedegebi SeiZleba dayvanil iqnes Semdegze: 

– wyalsacavis sasargeblo moculobis danakargebi; 

– datborvisa da Setborvis zonebis gafarToeba, gansakuT-

rebiT, wyalsacavis zemo welSi, wylis donis niSnulis 

awevis gamo; 
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– wylis xarisxis gauareseba; 

– obieqtis eqspluataciis pirobebis gauareseba, wyalamRebi 

da gamrecxi mowyobilobebis Semavali xvretebis nataniT 

Sevsebis gamo. 

prognozul gaangariSebebSi natanis Camonadenis moculoba, 

warmodgenili 0,001 mm-ze naklebi diametris nawilakebiT, mTis-

wina da mTiani regionebis pirobebSi, gamoiricxeba natanis ba-

lansidan, radgan am nawilakebis transportireba xdeba Setivti-

vebul mdgomareobaSi da gadaeSveba hidrokvanZis qveda biefSi. 

saerTo situaciaSi, prognozul gaangariSebebSi CarTuli 

unda iyos:  

– tafobis Sesavsebad saWiro drois, an wyalsacavis muSao-

bis vadis gansazRvra; 

– wyalsatevis fskerze danaleqebis ganawilebis dadgena 

sisqis da Semadgenlobis mixedviT; 

– datborvis zonis sazRvrebis gansazRvra tafobis dalam-

visa da daleqvis Sedegad Setborvis mrudis cvlilebi-

sas; 

– natanis dagrovebis procesis ganviTarebis intensivobis 

Semcirebis uzrunvelyofis damcavi RonisZiebebis efeq-

turobis Sefaseba.  

gaangariSebebis Sesrulebisas safuZvlad miiReba Semdegi 

maCveneblebi: 

– tafobis Sevsebisas wyalmimocvlis pirobiTi xangrZlivo-

bis 
w

srw

W

W
t y  ; 

– pirobiTi dalamvis 
w

sr
d W

W
t   an 

n

kw

d W

WW
t


 , sadac srW – 

wyalsacavis sruli moculobaa, kW  – kalapotis mocu-

loba, nW  – natanis moculoba, wW  – wylis wliuri 

Camonadenis moculoba. 
wyalsacavis daleqvis procesi SeiZleba davyoT sam etapad:  

– pirveli etapis ganmavlobaSi SeiniSneba tafobis monoto-

nurad daleqva – natanis mTlianad daleqviT. 

am etapis xangrZlivoba ( It ) SeiZleba gaangariSdes Semdegi 

gamosaxulebis gamoyenebiT 
n

ksr

W

WW
tI

33,8
 , kk wLW   (L – kala-

potis sigrZea, kw  – misive ganivkveTis farTobi). 
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– meore etapze daleqvis procesis intensivoba mcirdeba, 

radgan xdeba natanis Camogdeba qveda biefSi; 

– mesame etapze aRiniSneba natanis mTlianad Camogdeba qveda 

biefSi da procesi stabilur xasiaTs iRebs. 

mTiswina da mTis wyalsacavebis tafobSi natanis akumulaci-

is (dalamva da daleqva) prognozirebis meTodika ganisazRvreba 

mdinareTa hidrologiuri reJimis gansxvavebiT.  

es procesebi gansxvavdeba rogorc ganviTarebis xasiaTiT, 

ise naleqebis adgilmdebareobiT: dalamva mimdinareobs wyal-

satevis Sua da qveda nawilSi, Setborvis doneze dabla, xolo 

daleqva – wyalsatevis zeda nawilSi. 

yvela mTiani regionis damaxasiaTebeli ganmazogadebeli 

niSnebi SeiZleba dayvanil iqnes Semdegze: 

– mTis mdinareTa transportirebis maRali unari mdinareTa 

nakadis nataniT mniSvnelovnad gajerebis fonze, rac 

ganapirobebs procesebis maRal intensivobas; 

– mdinareTa myari Camonadenis araTanabari ganawileba se-

zonur da mravalwliur WrilSi, garTulebuli Txevadi 

da myari Camonadenis moculobebis TanafardobaSi kanon-

zomierebis ararsebobis gamo; 

– natanis fraqciuli Semadgenlobis didi araerTgvarovne-

ba da cvalebadoba, rac ganapirobebs wyalsatevis fsker-

ze danaleqis araTanabar ganawilebas sisqis, simkvrivisa 

da Semadgenlobis mixedviT; 

– wyalsatevSi wylis donis mniSvnelovani meryeoba, rac 

ganapirobebs naleqis dagrovebisa da formirebis gansa-

kuTrebul pirobebs da wyalsatevis fskerze natanis meo-

radi gadanawilebis xasiaTs; 

– fskeruli stratifikaciuli dinebebis formireba, rac 

ganapirobebs 0,02 mm-ze naklebi simsxos da 12 gr/l-ze 

meti simRvrivis natanis gadatanas kaSxlis kveTisaken. 

mkvrivi nakadebi SeiZleba warmoiqmnas weliwadSi ram-

denimejer.  

mRvrie nakadebis warmoqmnis kriteriumad miRebulia riCard-
sonis ricxvi: 

25,0
2





V

Hg
Ri




, 

sadac , H da V, Sesabamisad, simkvrive, siRrme da nakadis siCqa-
rea wyalsatevis fskerze, gansazRvruli 1  simRvrivis nakadis 
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araTanabari moZraobis gantolebiT; 

– dinebis pirobebis mkveTri cvla Zlier daklaknili mTis 

kalapotidan wyalsatevis tafobSi sworze gadasvlisas, 

rac mkveTrad amcirebs ganiv cirkulacias da siTxis 

masebis erTmaneTSi Serevas, e.i. wyalsacavSi mdinaris 

yofil kalapotur nawilSi dalamvis intensivobis zrdas; 

– regresiuli daleqvis formireba an naleqis (ZiriTadad, 

msxvili fraqciis) gadaadgileba wyalsacavis zeda na-

wilSi, pirveladi Setborvis donis zemoT.  

mTis wyalsacavebis tafobis sazRvrebSi naleqis ganawile-

bis Sesabamisad gamoiyofa sami ZiriTadi zona (nax. 4.2.1). 

 

nax. 4.2.1. mTis wyalsacavebis tafobSi natanis akumulaciis sqema 

I – wyalsacavis zemo nawilSi, sadac tburi reJimi periodu-

lad icvleba kalapoturiT, danaleqis sisqis agebuleba 

mkafiod Sreulia, natani gansxvavebuli fraqciulobis;  

II – wyalsacavis Sua nawilSi erTdroulad warmoiqmneba 

daleqvis ori prizma: erTi – msxvili, Setivtivebuli da 

wvrili fskeruli natanis da meore – msxvili fskeruli 

natanisagan. aRiniSneba prizmebis gadaadgileba, rogorc 

zemoT, ise qvemoT, dinebis mimarTulebiT; 

III – kaSxlis mimdebare nawilSi grovdeba natanis ZiriTadi 

masa, kaSxalTan miaxloebisas naleqis Semadgenlobis ara-

erTgvarovneba qveiTdeba da Sreebis simkveTre irRveva. 

 

wyalsacavis yovelwliuri dalamvis procesis dinamika 

( ,%nW ) gaangariSdeba ZiriTadi da yvelaze martivi damokidebu-

lebis gamoyenebiT: 

3

3

msr,

m n,
n W

W
W




%
,%


,         (4.2.1) 
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sadac %  aris natanis moculobis is wili, romelic rCeba 

wyalsacavis tafobSi erTi wlis manZilze; 3msr,
W  – wyal-

sacavis pirveladi moculoba, m3. 

saqarTvelos mTis wyalsacavebis dalamvis prognozi srul-

deba wyalsacavebis sami tipisaTvis: kalapotgareTa (SevsebiTi) 

wyalsacavebi, saSualo dawnevis qvabulis tipis da saSualo da 

maRali dawnevis xeobis tipis. prognozi sruldeba analitikuri 

da empiriuli damokidebulebebisa da sayrdeni mrudebis mixed-

viT, wyalsacavis tipis Sesabamisad: 

I tipis wyalsacavebi – mcire dalamvis kalapotgareTa wyal-

sacavebia. naleqis dagrovebis wyaroebi – mimyvani arxebidan 

Semosuli wvrili natani da sanapiro zonis eroziul-abraziu-

li procesebis Sedegad warmoqmnili masala. ZiriTadad ilameba 

arxebis SesarTavi ubnebi. am tipis wyalsacavebSi danaleqis 

saSualo wliuri moculoba SeiZleba ganisazRvros Semdegi 

damokidebulebiT: 

3
0

10



 aPW

V n
dan.  an 


aaR PFM

V dan. ,   (4.2.2) 

sadac 0  aris wyalsacavis fardobiTi natanis Sekavebis unari; 

RM  – natanis Camonadenis saSualo wliuri moduli 

(t/km2); aP  – wyalsacavis fardobiTi natanis Sekavebis 

unari, rac warmoadgens wyalsacavis moculobis (W) far-

dobas wliuri Camonadenis normasTan (W );   – fskeruli 

danaleqis saSualo simkvrive. yksawy.  , romelSic nale-

qebis saSualo sawyisi simkvrive ( sawy. ) ganisazRvreba 

danaleqebis fenis simZlavrisa () da natanis fraqciis 

saSualo diametrisagan (d) damokidebulebiT (cxr. 4.2.1). 

cxrili 4.2.1 

, sm <30 3040 50100 100150 150200 200300 300350 
d, mm 0,02-0,1 1,00 1,05 1,07 1,08 1,09 1,11 

  <0,02 1,00 1,07 1,20 1,28 1,40 1,55 

 

natanis gadaSveba qveda biefSi (kg) ganisazRvreba damokide-

bulebiT:     3
0 1018,0  aPRRq.b. .     (4.2.3) 
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II tipis wyalsacavebi – saSualo dawnevis qvabulis tipis 

wyalsacavebia, romlebSic mdinareTa natani Seadgens danaleqis 

70-85%-s, danarCen 20-30%-s – ferdobuli procesebis (erozia, 

abrazia, mewyeri, Svavi) produqti. dakvirvebebis monacemebiT, 

naleqis dagrovebis intensivoba Seadgens 0,20 mln.m3-mde weli-

wadSi. ferdobuli dalamvis koeficienti aRwevs 0,00040,0005-s. 
mocemul pirobebSi rekomendebulia gaangariSebis ori xerxis 

gamoyeneba: 

pirveli xerxi – pirobiTi dalamvis 20yt  maCveneblis dros 

da sedimentaciuri balansis Semadgeneli elementebis monaceme-

bis ararsebobisas ( selW , n.g.W , zvW , eoW , snW , gW  – Sesabamisad, 

Rvarcofis, napirebis gadamuSavebis, mewyrisa da zvavis, eoluri 

danaleqis, suspenziuri nakadebis, garecxvis moculobebi) reko-

mendebulia visargebloT gaangariSebis ori periodisaTvis: 

– pirveli periodis bolos tWW in , SeiZleba CavTvaloT 

damTavrebulad droSi 
R

i W

WW
t

wsr 2,0
 , rodesac srW  – 

wyalsacavis sruli moculoba, wW  – saangariSo mraval-

wliuri wylis Camonadeni da RW  – Setivtivebuli nata-

nis Camonadeni – gaTanabrdeba. 

– meore periodSi dalamvis moculoba SeiZleba ganisazRv-

ros balansis gantolebiT: 

 



















 
Car.

Car.

n

W

Wt

R

W

Wt

R

Ri

Ri

W

WWW
WW

e

e
1max ,   (4.2.4) 

sadac ksr WWW  , im pirobiT, rom  Car

k

k W
U

Q
LW

210
, romel-

Sic CarW  – hidravlikuri CarecxviT mocilebuli gruntis 

moculobaa; kQ  – kalapotis maformirebeli xarji, rom-

elic Seesabameba natanis Sidawliuri ganawilebis 10 

dRian uzrunvelyofas. 

meore xerxi – analog wyalsacavebis arsebobisas, dalamvis 

gaangariSeba SeiZleba Sesruldes procesis ganviTarebis inten-

siurobis grafikebis mixedviT. wyalsacavebi analogad SeiZleba 

miRebul iqnes Semdegi pirobebis Sesrulebis SemTxvevaSi: 
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– obieqtis geografiuli siaxlove; Camonadenis formirebis 

pirobebis erTgvarovneba da ara umetes 15-20% gansxvavebisa 

wyalsacavis fardobiT parametrebSi 
wywy BL , wysr FW . 

tafobis fardobiTi parametrebis Semdegi mniSvnelobebisas: 

124 
wywy BL ; 155 wysr FW  da Camonadenis maxasiaTeblebis  

Tanafardobisas   410125,0 nsr WW , saWiroa gamoviyenoT empi-

riuli damokidebuleba: 
63,0022,0 itWW srn  .        (4.2.5) 

III tips warmoadgens saSualo dawnevis xeobis wyalsacavebis 

jgufi, romlebSic mdinareTa natanis/danaleqis wili Seadgens 

8596%-s, xolo wyalsacavis tafobis fardobiTi parametrebia: 

2513 
wywy BL  da 2515 wysr FW , Camonadenis maxasiaTeblebis 

Tanafardobisas   4106,22,1 nsr WW . intensiurad viTardeba 

orive procesi: dalamva da daleqva. 

dalamvis xarisxis Sesafaseblad rekomendebulia gamoviye-

noT empiriuli damokidebuleba an sayrdeni mrudebi: 
41,0218,0 itWW srn  .         (4.2.6) 

IV tipis wyalsacavebi mcired gamdinare, Rrmawyliani wyal-

sacavebia, romelTa tafobis SevsebaSi monawileobas iRebs, 

praqtikulad, yvela saxis natani: mdinaris, eroziuli, napiris 

Camongreva. natanis daleqva aRiniSneba Setborvis mTel sigrZe-

ze, naleqis yvelaze meti sisqe fiqsirdeba kaSxlis mimdebare 

ubanze, wyalsacavis tafobis fardobiTi parametrebia: 

4025 
wywy BL  da 8025 wysr FW , Camonadenis maxasiaTeblebis 

Tanafardobisas   4100,45,2 nCam. WW . akumulaciis intensivoba 

Seadgens saSualod   srW005,0004,0  -mde weliwadSi. 

praqtikulad, naleqis saerTo moculoba (dalamvis da da-

leqvis) SeiZleba ganisazRvros damokidebulebiT: 

iitWW sr.n. .        (4.2.7) 

dalamvis saerTo moculobis Sesafaseblad SeiZleba gamovi-

yenoT damokidebuleba: 
35,0005,0 tWW sr.n.n.dal.  .    (4.2.8) 

amasTan, wyalsacavis funqcionirebis vada SeiZleba ganisaz-

Rvros saangariSo formuliT: 
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atWaW sr.n.max .       (4.2.9) 

danaleqis moculobis droSi cvlilebis angariSi martiv-

deba grafikebis gamoyenebiT, romlebic Sedgenilia saqarTve-

los wyalsacavebze Catarebuli savele kvlevebis dros (nax. 

4.2.2, 4.2.3) da raodenobrivi maCveneblebis (cxr. 4.2.2) gamoyenebiT. 

 

 

nax. 4.2.2. sxvadasxva tipis wyalsacavebze fardobiTi dalamvis 

cvlileba 
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nax. 4.2.3. mTis wyalsacavebis dalamvisa da daleqvis ZiriTadi 

maxasiaTeblebi: a) danaleqis moculobis cvlileba (  – Carecxvis 

maxasiaTebeli); b) fskeruli danaleqis sisqis cvlileba ( 1  – 

kaSxalTan, 2  – Sua nawilSi, 3  – zemo nawilSi) 
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cxrili 4.2.2 

saqarTvelos wyalsacavebis daleqvis ZiriTadi maCveneblebi 

tafobis 
moculoba 
(mln.m3) 

(saproeqto) 

moculoba, 

dalW  

# wyalsacavi
d
ak
vi
r
ve
b
is

 
pe
r
io

d
i 

(a
S
en
eb
id

an
) 

sruli 

srW  

sasar-

geblo 

sasW  

mln.m3 %% in
t
en
s
iv
o
b
a,
 

ml
n.
m3
/w
el

i 

wyalsaca-
vis far-
dobiTi 
daleqva

sr

dal

W

W
 

1 2 3 4 5 6 7 8 9 

11(1982) 1090,0 662,0 41,65 3,82 3,73 0,04 
1 jvris 

27(2005) 1090,0 662,0 90,0 8,30 3,06 0,08 

17(1980) 325,0 300,0 4,25 1,30 0,25 0,01 

30(1993) 325,0 300,0 13,09 4,02 0,44 0,04 2 sionis 

45(2008) 325,0 300,0 24,67 7,60 0,55 0,07 

25(1981) 308,0 155,0 3,75 1,21 0,15 0,01 
3 Tbilisis 

53(2008) 215,0 65,5 6,0 2,8 0,20 0,03 

4 walkis 30(1979) 312,0 292,0 3,84 1,23 0,128 0,01 

5 zahesi 13(1940) 12,0 3,0 10,08 79,6 0,78 0,80 

3(1988) 520,0 370,0 5,10 0,98 1,70 0,01 
6 Jinvalis 

18(2003) 520,0 370,0 30,6 8,0 1,70 0,06 

7 Saoris 20(1975) 71,0 68,0 0,76 1,07 0,038 0,01 

8 tyibulis 19(1975) 84,0 62,0 10,13 12,0 0,53 0,10 

9 gumaTis 11(1969) 39,0 13,0 35,0 89,7 2,96 0,90 

10 lajanuris 20(1980) 24,0 16,0 13,2 55,0 0,66 0,60 

11 varcixis 5(1981) 14,6 2,4 9,2 62,8 1,96 0,60 

 

mTis wyalsacavebze dalamvisa da daleqvis procesebis gan-

viTarebis kanonzomierebebi daiyvaneba Semdegze: 

naturuli dakvirvebebis monacemebiT mTis wyalsacavebze 

natanis Camonadenis ZiriTad wyaros warmoadgens Senakadebis 

gamonatani. amasTan, wvrilfraqciuli natanis ZiriTadi masa 

grovdeba kaSxlis mimdebare ubanze. fskeruli natanisagan for-

mirdeba daleqvis prizma Setborvis mrudis zonaSi. danaleqis 

formirebis xasiaTi, garda mkvdari moculobis Sevsebisa, gan-

sazRvravs wylis sarkis Semcirebas zeda ubanze, regulirebis 

prizmis sazRvrebSi. 

dabali dawnevis hidrokvanZebis wyalsacavebis zemo nawilis 

daleqvis prognozirebisas saWiroa ganisazRvros: Setborvis 

sigrZe, akumulirebuli natanis moculoba, biefis zRvrul 
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moculobamde ( zRvr.W ) daleqvis dro da formirebuli kalapo-

tis hidravlikuri elementebi. aucilebelia gaviTvaliswinoT, 

rom am procesSi, ZiriTadad, monawileobs fskeruli natani. 

daleqvis procesis formirebis mTliani cikli rekomendebulia 

gaiyos or etapad: 

 I etapi – procesis dawyebidan zeda biefis daleqvis momen-

tamde, kaSxlis Txemis donemde. am periodSi mdinaris mier 

Semotanili natani mTlianad rCeba zeda biefSi; 

II etapi – zeda biefSi Semosuli da qveda biefSi gadatani-

li natanis balansis damyareba. 

formirebuli fskeris qanobi, naleqis prizmis simaRle, 

naleqis prizmis sigrZe, kaSxlidan naleqis gavrcelebis sigrZe, 

prizmis moculoba, formirebul ubanze nakadis siRrme, tranzi-

tuli qanobebi da a.S. ganisazRvreba konkretulad, drois saan-

gariSo periodebisaTvis. magaliTad, I etapis damTavrebis Sesa-

bamisi dro (wlebSi), ganisazRvreba damokidebulebiT: 

faqt.

faqt.
T

T
T 73,2

120

365
90,0 


      (4.2.10) 

empiriul-Teoriuli damokidebulebebiT gansazRvruli I 

etapis formirebis parametrebi safuZvlad unda daedos biefis 

formirebis II etapis gaangariSebas. am periodSi natanis tranzi-

tuli xarjis gansazRvra SeiZleba Sesruldes damokidebule-

biT: 

 



















1
8,8

lg
17,10

zRvr.

saS.saS.

saS.

saS.
(t.x.) d

IHtH

H

dI
Q

iII

iII

iIIiII

iII

i
H 

,    (4.2.11) 

xolo danaleqis prizmis sigrZe – damokidebulebiT: 

 iII
iiI izN

P
LL

dan.
dan. 

     (4.2.12) 

analogiurad ganisazRvreba procesis ganviTarebis danarCeni 

parametrebic. 

wyalsacavis zeda nawilis daleqvis gaangariSebisas aucile-

belia gaTvaliswinebul iqnes regresiuli akumulacia (naleqis 

gadaadgileba dinebis sawinaaRmdegod). 

yvelaze didi aragadaadgilebadi natanis diametris sidide 

ganisazRvreba damokidebulebiT: 

2

2

max 045,0 C

V
d

H
          (4.2.13) 
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aseTi midgomiT, gaangariSebis saboloo etapze unda Ses-

ruldes fraqciuli Semadgenlobis procentuli Tanafardobis 

gadaangariSeba danaleqSi fraqciis saSualo diametrTan dan.d  

damokidebulebaSi. natanis dagrovebis zedapiris mrudebi ana-

logiuri xasiaTisaa (nax. 4.2.4, 4.2.5, 4.2.6). 

 

na
x
. 
4.
2.
4.
 j

vr
is

 w
ya
l
s
ac

av
is

 t
af

o
b
is

 d
al

eq
vi
s
 d

in
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 1
97
0 
w
.; 

 1
98
2 
w
.; 

 1
98
5 
w
.;  

 2
00
5 
w
.  
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nax. 4.2.5. sionis wyalsacavis dalamvisa da daleqvis naturuli 

gazomvebis Sedegebi (2008 w.) 

a) wyalsacavis dalamvisa da daleqvis gazomvis kveTebis 

mdebareoba; b) wyalsacavis dalamvisa da daleqvis gazomvis 

ganivi profilebi 
 

angariSi unda warmoebdes kaSxlidan mdinaris dinebis sawi-

naaRmdego mimarTulebiT, im ubnamde, sadac wylis done emTxveva 

Tavisufali nakadis dones, wylis miRebuli saangariSo xarji-

sas. aseTi tipis gaangariSebebisas wylis doneTa Sesabamisoba 

Setborvis donis zonaSi miiRweva simqisis koeficientis (n) 
SerCeviT. am koeficientis mniSvneloba sawyisi periodisaTvis 

SeiZleba ganisazRvros Sezi-maningis formuliT. 

dakvirvebebis monacemebis ararsebobis SemTxvevaSi mocemuli 

parametris mniSvneloba SeiZleba ganisazRvros cxr. 4.2.3-iT. 

mocemul gaangariSebebSi simqisis koeficienti dalamuli 

wyalsacavisaTvis SeiZleba ganisazRvros fraqciis simsxos 

( 6103,0 dn  ) an qanobis ( 3,04,0 In  ) mixedviT. 
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cxrili 4.2.3. 

ZiriTadi tipis mdinareTa simqisis koeficientebi 

kategoria kalapotis daxasiaTeba 
koeficientis 

mniSvneloba 

1 
bunebrivi kalapotebi sakmaod xelSemwyob 

pirobebSi 
0,025 

2 
vakis tipis Senakadebis kalapotebi, 

SedarebiT sufTa 
0,033 

3 
didi da saSualo mdinareebis kalapotebi, 

daklaknili, danagvianebuli 
0,050 

4 

mTis mdinareTa kalapotebi, danagvianebu-

li, daklaknili, agebuli riyis qvebiTa 

da kenWebiT an droebiTi Senakadebi 

0,067 

 

 

4.3. mTis wyalsacavebis qar-talRuri reJimis 

prognozireba 

mTis wyalsacavebi – xmeleTis sruliad axali wylis obieq-

tebia, Sida wyalsatevuri procesebis formirebis gansxvavebuli 

pirobebiT, ramac ganapiroba maTi prognozirebis gansakuTrebu-

li meTodikis damuSaveba. talRebis prognozirebis arsebuli 

meTodebis gamoyeneba garTulebulia Teoriebis mravalsaxeobiT 

(nax. 4.3.1). 
nax. 4.3.1. sxvadasxva talRuri 

Teoriebis gamoyenebis sazRvrebi. 

А – talRebi wyalmarCx wyalSi; Б – 

talRebi Sorisul siRrmeze; В – 
talRebi `Rrma wyalze~; I – eris 
talRebi (wrfivi Teoria); II – stoq-
sis talRebi (me-2 miaxloebiTi); III 
– stoqsis talRebi (me-3 miaxloebi-
Ti); IV – stoqsis talRebi (me-4 mi-
axloebiTi); 1 – knoidaluri tal-
Rebis Teoria; 2 – mrudi, romelic 
Seesabameba talRebis Camoqcevis 
kriteriums; 3 – zRvruli talRebi 
`Rrma wyalze~; 4 – miSis formula 

 

rogorc vxedavT, adekvaturi sawyisi pirobebis drosac ki, 

sxvadasxva Teoriebis gamoyenebis sazRvrebi damrec ferdobebze 
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(  8 ) jer kidev gaurkveveli iyo. am monografiis avtorebma 

Tavisi wvlili Seitanes mTis wyalsacavebis Rrma da wyalmarCx 

zonebSi Sida wyalsatevuri procesebis formirebisa da ganviTa-

rebis SeswavlaSi [И.К. Иорданишвили, 19852009; К.Т. Иорданишвили, 
20002009]. 

8-ze cicabo ferdobebze talRis periodi da sigrZe TiTqmis 

ar icvleba ( dtt  ; d  ), rac Seexeba talRis simaRles (h) – 

igi mniSvnelovan transformacias ganicdis zonebis Sesabamisad. 

mTis wyalsacavebze talRis periodis transformaciaze 

Catarebulma savele dakvirvebebma aCvena maTi sakmao damTxveva 

i.m. krilovis rekomendaciebTan (nax. 4.3.2) [И.К. Иорданишвили, 2004]. 

 

nax. 4.3.2. talRis periodis 

transformaciis Sedareba 

sxvadasxva mkvlevarebis mier 

1 – i.g. vilenski; 2 – a.a. ivanovi; 

3 – i.m. krilovi; * – dakvirvebebi 

saqarTvelos mTis wyalsacavebze 

Camoqcevis zonaSi talRebis parametrebi ganisazRvreba 

Camoqcevis zonis ori nawilisaTvis cal-calke – kritikul 

kveTSi da Camoqcevis kveTSi. talRis simaRle  crh  da siRrme 

 crd  ganisazRvreba damatebiTi faqtorebis (m, h ) gaTvaliswi-

nebiT, xolo siRrme Camoqcevis zonaSi (z) – talRis simaRlis, 

sigrZisa da ferdobis daxrilobis gaTvaliswinebiT. 

zvirTcemis zonaSi ganisazRvreba ferdze talRis agorebis 

 runupV  da Camogorebis  rundownV  siCqare, talRis agorebis simaR-

le  runuph  da talRuri modenis simaRle  seth . 

mTis wyalsacavebze fskeruli talRuri nakadis siCqare 

 runupV  SeiZleba ganisazRvros talRebis wrfivi Teoriis gamoye-

nebiT. ferdobis garecxvis qveda sazRvari ( 2a ), sadac talRuri 

moZraobis fskeruli siCqare dasaS.VV   – mTis wyalsacavebis 

pirobebSi ganisazRvreba ferdobis daxrilobis  () da grunte-
bis Taviseburebebis gaTvaliswinebiT. am moTxovnebs pasuxobs 

g.s. baSkirovisa da n.g. varazaSvilis meTodika [1972 w.]. 

mTis wyalsacavebis pirobebSi, talRebis maqsimaluri 
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gaqanebis pirobebSic ki, romlis mniSvneloba ar aRemateba 10 km-

s, qarismieri modena umniSvneloa  dh001,0  da praqtikul 

gaangariSebebSi SeiZleba misi ugulebelyofa. 

talRuri modenis sidide ki mTis wyalsacavebze mniSvnelo-

vania da tolia runrph5,0 . talRuri modenis praqtikuli gaangari-

Sebebi xorcieldeba Semdegi formuliT: 

m
hh dset

5,01,0 talR. .    (4.3.1) 

a) mTis wyalsacavebze qar-talRuri procesebis 

prognozireba 

talRuri procesebis prognozireba mTis wyalsacavebze war-

moebda faqtorebis gamovlinebis, sistemuri analizis meTodebis 

gamoyenebiT maTi raodenobrivi zemoqmedebis SefasebiT. esenia: 

faqtoruli da korelaciuri analizi, saxeTa garCevis Teoria 

da eqspertuli Sefasebis meTodebi. 

mTis wyalsacavebis `Rrma wyalze~ Catarebuli dakvirvebebis 

analizis safuZvelze SemoTavazebulia talRis saSualo simaR-

lis saangariSo formula (nax. 4.3.3): 
4,02,1 LVAh Wd  w ,    (4.3.2) 

sadac   paA 016,0022,0 w ; pa  – wyalsacavis mTianobaze damoki-

debuli koeficientia. maTi mniSvnelobebi moyvanilia cxrilSi. 

1.4.5; praqtikuli gaangariSebebisaTvis SeiZleba miviRoT, rom 

012,0wA , xolo wyalsacavis mTianobaze damokidebuli ( wA ) 

ganisazRvreba makoreqtirebeli koeficientis gamoyenebiT: 

pa  0,78 0,51 0,37 0,27 0,16 

wA  0,010 0,012 0,014 0,016 0,018 

WV  da L  – qaris siCqare (m/wm) da talRebis gaqanebis sigrZea 

(km), maTi mniSvnelobebi dgindeba nax. 4.3.3-is gamoyenebiT. 

i-procentiani uzrunvelyofis dros talRis elementebi gani-

sazRvreba talRis elementis saSualo mniSvnelobis gamrav-

lebiT ik  koeficientze (cxr. 4.3.1). 

talRis periodi (t) `Rrma wyalze~ ganisazRvreba regresiis 

empiriuli wrfis (nax. 3.6.17) an 59,008,4 dht   damokidebulebis 

gamoyenebiT, talRis sigrZe – 



2
42,0 2t

d  . 
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nax. 4.3.3. mTis wyalsacavebSi talRebis simaRlis damokidebuleba 

qaris siCqareze savele monacemebis statistikuri damuSavebisas  

( – Tbilisis wyalsacavze;  – xramis wyalsacavze) 

cxrili 4.3.1 

talRebis elementebis saangariSo gadamyvani koeficientebi 

talRebis elementebis fardobiTi 

mniSvneloba sxvadasxva xarisxis 

uzrunvelyofisaTvis 
talRis elementis 

fardoba 

1% 2% 5% 10% 20% 30% 50% 70% 95% 

SeniSvna 

i  1,82 1,69 1,61 1,50 1,32 1,13 0,98 0,70 0,41 – 

tti  1,64 1,59 1,49 1,38 1,22 1,10 0,96 0,82 0,38 – 

di hh  ( 05,0dhd  

siRrmeze) 
2,12 1,97 1,88 1,77 1,48 1,23 0,95 0,61 0,23 maqs. 

–`– 1,59 1,48 1,43 1,35 1,25 1,13 0,97 0,71 0,45 min. 

–`– 1,79 1,68 1,57 1,47 1,31 1,18 0,96 0,81 0,38 saS. 

di hh  ( 25,0dhd  

siRrmeze) 
2,01 1,87 1,71 1,55 1,36 1,21 0,98 0,71 0,40 maqs. 

di hh  ( 50,0dhd  

siRrmeze) 
1,63 1,51 1,46 1,37 1,25 1,16 1,01 0,86 0,63 maqs. 

 

ferdobis daxrilobis cvlilebisas icvleba rogorc tal-

Ris simaRlis transformaciis xasiaTi, ise talRuri zedapiris 

forma (nax. 4.3.4; cxr. 4.3.2). 
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cxrili 4.3.2 

saangariSo jgufebis gamoyofa ferdebis qanobis mixedviT 

( 055,0028,0 ddh  -is dros) 

j
g
u
f
i ferdis 

qanobis 

gradacia 

ferdis 

qanobi 

( ctgm )

talRis 

transformaciis 

xasiaTi 

grafikuli 

daxasiaTeba 

(  kk  dhh  ) 

1 2 3 4 5 

I Zalian 

damreci 

18-ze meti qimis sammagi an or-
magi Camoqceva nawi-
lakebis orbitaluri 
moZraobis aRdgeniT 

parabolebi simet-

riis vertikaluri 

RerZiT 

II damreci 189,5 erTjeradi Camoqceva 
mkveTrad gamoxatu-
li migorviT 

paraboluri tipis 

( nmxy  ) mrudebi 

III saSualo 

damrecobis 
9,56,3 erTjeradi Camoqce-

va, agorebuli 
nakadis formireba 

parabola simetri-
is horizontaluri 

RerZiT bxay   

IV cicabo 6,23,1 

–`– 

meore jgufis 
msgavsi mrudebi 
maTi dasawyisis 
gadaadgilebiT 

  dd 001,008,0   

zonaSi 
V Zalian 

cicabo 
3,01,5 Camoqceva yovelTvis 

araa gamoxatuli 

TiTqmis sworxa-

zovani mrudebi 

VI mkveTrad 

cicabo 

1,5-ze 

naklebi 

qimis Camoqceva TiTq-
mis ar SeimCneva, 
mdgradi talRebis 
warmoqmna 

hiperbola y RerZis 
asimptotiT 

 

avtorebis mier SemoTavazebulia prognostikuli damokide-

bulebebi, romelTa meSveobiT SesaZlebelia talRebis elemen-

tebis gaangariSeba ferdobis qanobis zemoT moyvanili grada-

ciis mixedviT. 

transformaciis zonaSi n-uzrunvelyofis talRis simaRle 

( nih , ), dominirebuli faqtorebis gamoyenebiT, ganisazRvreba 

damokidebulebebiT: 

  nrdidni kkhhfhh , ,      (4.3.3) 

sadac        ddddi dfmfhfkhhf    da iangariSeba formule-

biT (cxr. 4.3.3), damxmare grafikebiT (nax. 4.3.5) da nomo-

gramebis (nax. 4.3.6) gamoyenebiT; (k)-s mniSvnelobebi 
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dgindeba cxr. 4.3.4-is gamoyenebiT; rk  – ferdis zedapiris 

simqisis koeficienti; nk  – talRebis reJimis 

uzrunvelyofis koeficienti, romlis mniSvnelobebia: 

89,0%1,0 nk , 71,0%1 nk , 69,0%2 nk , 63,0%5 nk , 59,0%10 nk , 

53,0%20 nk , 52,0%30 nk , 39,0%70 nk . 

 

nax. 4.3.4. talRis simaRlis transformacia 
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cxrili 4.3.3 

transformirebuli talRis simaRlis cvlilebis 

empiriuli formulebi 

d

dh


 m   



















d

d

dd

h
fmf

d
fk

h

h


 

1 2 3 

0,
03
0

,0
5 

9,
51
6

,3
1 

      
         2,26,431,45714418,30013,2711

19,73758,07,167,1448,0
22

32





dddd

ddd

hhmm

mddhh



  

0,
03
0

,0
5 

 6
,3
0

3,
08
 

        
       6,17,218,2407,614,101

13,42219,5678,32,774,5588,0
2

232





dddd

ddd

hhm

mmddhh



  

0,
03
0

,0
5 

3,
07
0

,9
 

        
       8,19,263,2883,017,5

10,911,15,11,13,617,0
2

232





dddd

ddd

hhm

mmddhh



  

0,
06
0

,1
 

9,
5

0,
9 

         
    2,40,800,500

1,113,014,07,18,05,07,0
2

22





dddd

ddd

hh

mmddhh



  

 

 

nax. 4.3.5. talRis simaRlis transformaciis 

saangariSo grafikebi 
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nax. 4.3.6.  di hhf  funqciis saangariSo grafikebi 

cxrili 4.3.4 

talRis simaRlis transformaciis saangariSo 

makoreqtirebeli (k) koeficientis mniSvnelobebi 

ferdis daxriloba (ctg)saangariSo 

elementi 9.516.31 6,303.08 3.071.54
h 0.8 0.8 0.7 

talRis sigrZe () da periodi (t) transformaciis zonaSi 

mTis wyalsacavebze umniSvnelod icvleba: 

di   ,   di tt  .     (4.3.4) 
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Camoqcevis zonaSi wylis kritikuli siRrme ( crd ) ganisazRv-

reba damokidebulebiT: 

  rzdcrdcr kadfd   ,       (4.3.5) 

sadac      dddcr hfmfkdf   , da iangariSeba formulebis 

(cxr. 4.3.5), damxmare grafikebis (nax. 4.3.7) da nomogramebis 

(nax. 4.3.8) gamoyenebiT; (k)-s mniSvnelobebi moyvanilia cxr. 

4.3.6-Si; 5,1za  – masStaburi koeficienti; rk  – ferdis 

zedapiris simqisis koeficienti.  
cxrili 4.3.5 

kritikuli siRrmis ( crd ) saangariSo formulebi 

d

dh


 m   










d

d

d

cr h
fmfk

d

 21  

1 2 3 

0,
03
0

,0
55
 

9,
51
6

,3
1 

         1,06,38,441,3518,00,7 232  dddddddcr hhhmd   

0,
03
0

,0
5 

6,
30
3
,0
8 

         1,06,38,441,3518,00,7 232  dddddddcr hhhmd   

0,
03
0

,0
5 

3,
07
1
,5
4 

         1,02,22,278,8711,00,3 23  dddddddcr hhhmd   

0,
06
0

,1
 

9,
51
1
,5
4 

         2,02,52,312,016,017,19,2 22  dddddcr hhmmd   

 

talRis kritikuli simaRle ( crh ) ganisazRvreba damokidebu-

lebiT: 

  rdcrdcr kahhfhh  2 ,       (4.3.6) 

sadac      dddcr hfmfkhhf   – iangariSeba formulebis (cxr. 

4.3.7), damxmare grafikebis (nax. 4.3.9) da nomogramebis (nax. 

4.3.10) gamoyenebiT; (k)-s mniSvnelobebi moyvanilia cxr. 

4.3.8-Si; 5,1za  – masStaburi koeficientia; rk  – ferdobis 

simqisis koeficienti. 
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nax. 4.3.7. kritikuli siRrmis ( crd ) saangariSo damxmare grafikebi 

 

nax. 4.3.8.  dcrdf   funqciis saangariSo grafikebi 
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cxrili 4.3.6 

makoreqtirebeli koeficientebis (k)-s mniSvnelobebi 

kritikuli siRrmis ( crd )-is saangariSod 

ddh   

   m 
0,028 0,06 0,036 0,07 0,045 0,08 0,054 0,1 

9,51 1,50 0,5 4,1 0,56 6,3 0,66 15,0 1,2 

6,30 1,80 – 5,2 – 14,2 – 13,4 – 

3,07 0,90 – 1,8 – 3,4 – 5,5 – 

3,14 6,80 – 11,6 – 1,7 – 4,3 – 

6,30 – 2,7 – 3,0 – 2,9 – 3,0 

4,71 23,0 – 32,0 – 1,8 – 1,6 – 

2,36 3,90 – 6,2 – 0,7 – 2,1 – 

7,12 4,10 – 1,2 – 10,0 – 9,4 – 

3,73 5,50 – 1,8 – 1,0 – 16,8 – 

3,08 – 1,8 – 2,5 – 3,3 – 4,9 

1,88 2,70 – 0,9 – 4,3 – 3,4 – 

6,31 19,0 – 9,6 – 5,0 – 0,9 – 

3,08 12,0 – 8,4 – 5,1 – 5,0 – 

1,54 3,10 6,2 3,5 4,6 3,3 3,2 0,9 5,9 

 

cxrili 4.3.7 

kritikuli siRrmis saangariSo formulebi 

d

dh


 m   










d

d

d

cr h
fmfk

h

h

21  

0,
03
0

,0
55
 

9,
5

6,
31
 

       5,15,409,4289,015,28,1 2  dddddcr hhmhh   

0,
03
0

,0
5 

6,
30
3
,0
8 

         4,04,83,943,214,1718,379,1 22  dddddcr hhmmhh   

0,
03
0

,0
5 

3,
07
1
,5
4 

      
  1,33,168

9,42256,3479242,019,01,1 23




dd

dddddcr

h

hhmhh


  

0,
06
0

,1
 

9,
5

1,
54
 

         1,13,165,1625,015,018,23,1 22  dddddcr hhmmhh   



 280

cxrili 4.3.8 

makoreqtirebeli koeficientebis (k)-s mniSvnelobebi 

kritikuli siRrmis ( crh )-is saangariSod 

ddh   

   m 
0,028 0,06 0,036 0,07 0,045 0,08 0,054 0,1 

9,51 1,2 1,2 1,9 1,4 2,0 1,5 2,1 1,7 

6,30 1,08 – 2,1 – 2,4 – 2,3 – 

3,07 0,78 – 1,1 – 1,32 – 1,4 – 

3,14 2,1 – 2,1 – 1,2 – 1,8 – 

6,30 – 1,7 – 1,5 – 1,12 – 1,7 

4,71 3,3 – 2,1 – 1,4 – 1,7 – 

2,36 1,4 – 1,24 – 0,82 – 1,1 – 

7,12 1,8 – 1,3 – 1,8 – 2,1 – 

3,73 2,1 – 1,2 – 2,1 – 2,0 – 

3,08 – 1,3 – 1,1 – 0,85 – 1,15 

1,88 1,1 – 0,65 – 1,35 – 1,4 – 

6,31 1,8 – 2,3 – 1,8 – 1,1 – 

3,08 2,3 – 2,2 – 1,8 – 1,3 – 

1,54 1,48 0,85 1,5 1,65 1,2 1,6 0,7 1,1 

 

nax. 4.3.9. talRis kritikuli simaRlis saangariSo damxmare 

grafikebi 
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nax. 4.3.10. funqcia  dcr hhf -s saangariSo nomograma 

 

talRebis ferdobze Camoqcevis siRrme (z) iangariSeba damo-
kidebulebiT: 

  zzdd kahzfhz  ,    (4.3.7) 

sadac      ddd hfmfkhzf   iangariSeba formulebis (cxr. 

4.3.9), damxmare grafikebis (nax. 4.3.11) da nomogramebis 

(nax. 4.3.12) gamoyenebiT; (k)-s mniSvnelobebi moyvanilia 

cxr. 4.3.10-Si; 5,1za  – masStaburi koeficientia; rk  – 

ferdobis simqisis koeficienti. 

cxrili 4.3.9 

talRis Camoqcevis siRrmis (z) saangariSo formulebi 

ddh   m    ddd hfmfkhZ 21   

0,
03
0

,0
55
 

9,
5

6,
31
 

         2,35,924,8983,1210,16711,6300,1 22  ddddd hhmmhZ 
 

0,
03
0

,0
5 

6,
30
3
,0
8 

         9,29,997,10817,018,112,52,1 22  ddddd hhmmhZ   

0,
03
0

,0
5 

3,
07
0

,9
 

         0,18,18,165,015,114,11,1 22  ddddd hhmmhZ   

0,
05
0

,1
 

9,
5

0,
9 

         6,02,55,373,110,214,12,1 22  ddddd hhmmhZ   
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nax. 4.3.11. talRis Camoqcevis siRrmis (z) saangariSo 
damxmare grafikebi 

 

nax. 4.3.12. funqcia  dhzf -s saangariSo nomograma 
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cxrili 4.3.10 

makoreqtirebeli koeficientebis (k)-s mniSvnelobebi 

kritikuli siRrmis (z) saangariSod 

ddh   

   m 
0,028 0,06 0,036 0,07 0,045 0,08 0,054 0,1 

9,51 1,01 1,4 1,14 1,1 1,0 1,2 1,00 1,1 

6,30 1,30 – 1,40 – 1,2 – 1,123 – 

3,07 1,58 – 1,34 – 1,0 – 1,08 – 

3,14 1,00 – 0,90 – 1,1 – 1,10 – 

6,30 – 0,1 – 0,90 – 1,38 – 1,3 

4,71 1,30 – 1,25 – 1,24 – 1,30 – 

2,36 1,40 – 0,90 – 0,96 – 1,10 – 

7,12 0,96 – 1,10 – 0,98 – 1,10 – 

3,73 1,28 – 1,48 – 1,20 – 1,30 – 

3,08 – 0,26 – 0,68 – 1,26 – 1,3 

1,88 0,60 – 1,10 – 1,24 – 1,70 – 

6,31 1,20 – 0,98 – 0,96 – 0,95 – 

3,08 1,06 – 1,30 – 1,20 – 1,40 – 

0,9 1,00 0,18 1,10 0,16 1,10 1,04 1,10 1,2 

 

zvirTcemis zonaSi talRis agorebis simaRle  runuph  ianga-

riSeba formuliT: 

  runupdrunuprdrunup ahhfkkhh  gamW. ,   (4.3.8) 

sadac      dddrunup hfmfkhhf   – iangariSeba formulebis 

(cxr. 4.3.11), damxmare grafikebis (nax. 4.3.13) da nomograme-
bis (nax. 4.3.14) gamoyenebiT; (k)-s mniSvnelobebi moyvanilia 

cxr. 4.3.12-Si; rk  – ferdobis simqisis koeficienti; gamW.k – 

ferdobis gamWolianobis koeficienti; 8,0runupa  – masSta-

buri koeficienti. 

ferdobze talRebis agorebis siCqare  runupV  iangariSeba 

formuliT: 

  vrunuprunup aVfV  ,    (4.3.9) 

sadac          mfhfkfdfkVf drrunup   – iangariSeba formule-

bis (cxr. 4.3.13) da damxmare grafikebis (nax. 4.3.15) gamoye-

nebiT; (k)-s mniSvnelobebi moyvanilia cxr. 4.3.14-Si; rk  – 

ferdobis simqisis koeficientia; 25,1va – masStaburi 
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koeficienti. 

ferdze talRebis Camogorebis siCqare iangariSeba damokide-

bulebiT – 3,1runuprundown VV  .  

cxrili 4.3.11 

gluv ferdze talRis agorebis simaRlis 

saangariSo formulebi 

m    dddrunup hfmfkhh 21   

9,
51
6

,3
1 

         1,40,13213011,1118,20711,8010,1 22  dddddrunup hhmmhh   

6,
30
3
,0
8 

      
    6,42,98658

28,217,31810,130918,17635,0
2

23





dddd

drunup

hh

mmmhh



 

3,
07
0

,9
0 

      
    2,73,2236,2393

8,1510,6812,10313,474,0
2

23





dddd

drunup

hh

mmmhh



 

 

nax. 4.3.13. ferdze talRis agorebis simaRlis saangariSo 

damxmare grafikebi 
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nax. 4.3.14. funqcia  drunup hhf -s saangariSo nomograma 

cxrili 4.3.12 

makoreqtirebeli koeficientebis (k)-s mniSvnelobebi 

talRis ferdze agorebis simaRlis  runuph  saangariSod 

ddh 
   m 

0,028 0,036 0,045 0,054 

9,51 1,24 1,16 0,93 0,94 
6,30 0,32 0,56 0,40 0,45 
3,07 0,50 0,44 0,40 0,35 

8,14 0,67 1,02 1,16 1,30 
4,71 0,42 0,51 0,65 0,58 
2,36 0,50 0,32 0,40 0,49 

7,12 1,14 1,20 0,96 0,81 
3,73 0,60 0,56 0,46 0,51 
1,88 0,46 0,50 0,38 0,34 

6,31 1,16 0,78 1,06 1,10 
3,08 0,28 0,53 0,69 0,62 
1,54 0,33 0,40 0,49 0,45 



 286

cxrili 4.3.13 

ferdze talRis agorebis siCqaris ( runupV ) 

saangariSo formulebi 

m          hfmfhfkfdfkV drrunup   

9,
5

6,
1 

wynari donis zemoT: 

   

       01,035,050,1118,1068148,22257,12

36,45,35,067,111,324,0
1

3,033,4

2

22
2





























dd

ddrr
i

runup

hmm

hhkk
m

L
V



 

9,
5

6,
1 

wynari donis qvemoT: 

     
         22

22

01,035,050,1118,1068148,22257,12

36,45,35,067,111,324,08,103,158,0

dddd

ddrrirunup

hhmm

hhkkzV

 


 

6,
15
3
,1
 

wynari donis zemoT: 

   

       01,028,065,0169,15178,890,0

25,125,11,170,150,0
1

6,067,176,0

2

22
2





























dd

ddrr
i

runup

hmm

hhkk
m

L
V



 

6,
15
3
,1
 

wynari donis zemoT: 

   

       01,028,065,0169,15178,890,0

25,125,11,170,150,0
1

6,067,176,0

2

22
2





























dd

ddrr
i

runup

hmm

hhkk
m

L
V



 

6,
15
3
,1
 wynari donis qvemoT: 

     
         22

22

01,028,065,0169,15178,89,0

25,125,11,170,150,00,176,0

dddd

ddrrirunup

hhmm

hhkkzV

 


 

3,
0

0,
9 

wynari donis zemoT: 

   

         22

22
2

01,004,086,0154,0190,088,0

87,175,184,097,071,152,0
1

2,192,085,0

dddd

ddrr
i

runup

hhmm

hhkk
m

L
V

 



























 

3,
0

0,
9 

wynari donis qvemoT: 

     
    2

22

154,0190,088,0

87,175,184,097,071,152,00,31,185,0

mm

hhkkzV ddrrirunup
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cxrili 4.3.14 

makoreqtirebeli koeficientebis (k)-s mniSvnelobebi 

talRis ferdze agorebis siCqaris  runupV  saangariSod 

– 0,47 1,28 – 
– 0,57 – – 
– 0,71 0,66 – 

0,61 – 0,37 0,54 
0,51 – 1,20 0,74 
0,56 – 1,03 0,86 
0,54 0,50 – 0,73 
0,77 – – 0,33 
0,56 1,68 – 0,36 
– 0,44 0,54 0,38 
– 0,40 0,78 1,54 

0,92 0,50 0,88 1,42 

 

nax. 4.3.15. ferdze talRis agorebis siCqaris saangariSo 

damxmare grafikebi 
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talRebis elementebis prognozirebis SemoTavazebuli saan-

gariSo formulebi Semowmebulia saqarTvelos mTis wyalsaca-

vebze. 

 

b) mTis wyalsacavebis zvirTcemis zonaSi talRuri 

procesebis Teoriuli dasabuTeba 

 siTxis talRuri moZraobis maTematikuri Teoriebi sakmaod 

mravalricxovani da mravalferovania. amitom maTi gamoyeneba 

SesaZlebelia mxolod garkveuli kerZo talRuri amocanebisa-

Tvis. 

zedapiruli talRebis warmoqmnisa da gavrcelebis kanonebi 

sakmaod kargadaa Seswavlili.*) 

ferdobze zedapiruli gravitaciuli talRebis amocanebi 

amoixsneba rogorc wrfivi maTematikuri fizikis (diferencia-

luri gantolebebi), ise arawrfivi maTematikuri fizikis (kon-

formuli Teoria; kompleqsuri cvladis funqciebis Teoria; 

laplasis, furies, grinis gardaqmnebi; integraluri, grinspla-

nis, maierisa da sxv. gantolebebis Teoria) aparatis gamoyene-

biT. talRuri procesebis SeswavlaSi qarTvel mecnierebsac 

Rirseuli adgili ukaviaT. esenia: S. gagoSiZe, r. kilaZe, 

n. varazaSvili, T. voiniC-sianoJenski da sxv. miuxedavad amisa, 

mTis wyalsacavebis cicabo ferdobebze talRuri procesebis 

ganviTarebis Teoriuli amoxsna jer kidev iTxovs dazustebas. 

talRuri reJimis dinamika mTis wyalsacavebis sanapiro 

zonaSi – rTuli da mravalfaqtoriani procesia. aq Relva, Ziri-

Tadi faqtorebis garda, ganpirobebulia ferdobebis cicabo 

daxrilobiT, tafobis reliefisa da sanapiro zolis konfigu-

raciis araerTgvarovnebiT, donis damuSavebiT. 

Teoriuli kvlevebis arsebuli Sedegebis Sedarebam aCvena 

maTi mniSvnelovani sxvaobebi. amis garda, faqtorebis gamoyene-

bis sazRvrebis gamo, formulebis Sedareba sakmaod Znelia (nax. 

4.3.1). 

talRebis Teoriuli kvlevebi dayofilia sam jgufad: rxe-

vadi (winsvliT-perioduli) talRebis Teoria, erTeuli talRe-

bis Teoria da ganzogadebuli (knoidaluri) talRebis Teoria. 

rxevadi talRebis Teorias miekuTvneba mcire amplitudis 

talRebis Teoria, mcire amplitudis talRebis wrfivi Teoria 

                                                 
*) arsebuli kvlevebis sruli bibliografia ganxilulia i. iordaniSvi-
lis monografiaSi [И.К. Иорданишвили, 2004]. 
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da sasruli amplitudis talRebis Teoria. es Teoria, rogorc 

yvelaze martivi, farTodaa gamoyenebuli hidrodinamikaSi, 

hidravlikaSi, hidromeqanikaSi da damokidebulebebi, romlebic 

miRebulia maT safuZvelze, dRemde gavrcelebulia sainJinro 

praqtikaSi. talRebis wrfivi Teoriis damokidebulebebis Ziri-

Tadi naklia talRebis parametrebis urTierTdamokidebuleba da 

talRebis transformaciis Taviseburebebi kritikul siRrmeze. 

sasruli amplitudis talRebis Teoria ufro metad gamoye-

nebulia sxvadasxva siRrmeebze, magram jer kidev Sorsaa misi 

gamoyeneba praqtikuli gaTvlebisaTvis. wyalmarCx zonaSi am 

Teoriis gamoyeneba SemoTavazebulia mxolod talRebis sigrZi-

sa da siCqaris gasaangariSeblad, Tanac sakmaod rTuli saxiT, 

rac aZnelebs mis gamoyenebas. mTis wyalsacavebis pirobebSi, 

sadac moqmedi faqtorebis raodenoba metia, am meTodis gamoye-

neba ufro rTuldeba. 

erTeuli (gancalkevebuli) talRis Teoria – Cveulebrivi 

progresuli talRis zRvruli tipia, rodesac misi sigrZe miis-

wrafvis usasrulobisaken. am tipis talRebs miekuTvneba cunami. 

knoidaluri tipis talRebis Teoriis praqtikulad 
gamoyeneba sakmaod rTulia. misi gamoyeneba SesaZlebelia 

mxolod 10,025,0 
d

dd


 farglebSi. 

talRebis statistikuri Teoria ar iZleva pasuxebs iseT 

sakiTxebze, rogoricaa Stormis gare sivrceSi talRebis gavr-

celeba da Caqroba. 

ganvixiloT talRebis wrfivi Teoriis gamoyenebis SesaZleb-

loba mTis wyalsacavebis pirobebSi. 

mTis wyalsacavebis napirebze transformaciis zonaSi tal-

Rawarmoqmnis faqtorebis analizis safuZvelze gamovlenilia 

ZiriTadi faqtorebi: talRis simaRle ( dh ) Rrma wyalze, 

saangariSo siRrme (d), ferdobis daxriloba ( ctgm ), 

ferdobis zedapiris simqise ( k ) [И.К Иорданишвили, 2004]. 

Tu davuSvebT, rom ferdobis zedapiri gluvia ( 1k ), maSin 

TavTxeli wylis zedapiris erTganzomilebian gantolebas aqvs 

saxe [Стокер Д.Д., 1959]: 

  02 















x
xd

x
g

t


,         (4.3.10) 

sadac  – wylis donis amaRlebaa; g – Tavisufali vardnis aCqa-

reba. 
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Tu CavTvliT, rom ferdobis profili ar icvleba, maSin 

 305  farglebSi   58,008,0tg  radiani , rac TiTqmis 

radianuli ganzomilebis tolia, maSin xd  *). 

() sixSiris monoqromatuli talRis gantoleba (4.3.10)-is 

gamoyenebiT miiRebs saxes: 

0
2

2

2









 



gxx

x     (4.3.11) 

(4.3.11)-is wrfivi meore xarisxis gantolebis pirveli amonax-

seni Caiwereba beselis funqciis saxiT: 



g

x
IA

2

0
4

 ,         (4.3.12) 

sadac 0I  – pirveli tipis beselis funqciaa; A – konstanta, 

romlis mniSvneloba ganisazRvreba velis mniSvnelobiT 

(d) siRrmeze. 

asimptoturi ( 0I ) formulis gamoyenebiT (4.3.12) gantolebis 

amonaxseni talRis () amplitudisaTvis iqneba: 

 
   

 
  













 



 










g

x

xgd

dx
x

tt
xd

gA

4

4
cos

4
cos

2 22

2

    (4.3.13) 

Tu miviRebT, rom Rrma wyalze talRis sigrZea  gdd 2 , 

maSin gantolebis amoxsna Caiwereba Semdegi saxiT: 













d

b

d

b
d

xl
I

l
h





 4

2
2 0 ,   (4.3.14) 

sadac bl  aris manZili napiridan (d) izobatamde. 

talRis simaRle ar miiswrafvis usasrulobamde mcire siRr-

meebze, radgan gaiTvaliswineba talRis arekvla ferdobidan. 

(4.3.14) gantolebidan transformirebuli talRis simaRles aqvs 

saxe: 




d
d

di
hhi

22      (4.3.15) 

                                                 
*)  – radianebSi,  – gradusebSi, angariSebSi miRebulia, rom =530 
farglebSi tg=rad.  
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maSasadame, talRis simaRle wylis kideze wrfivadaa damoki-

debuli talRis sawyis simaRleze da ufro sustad (kvadratu-

li fesvis saxiT) – talRis sigrZeze da saangariSo siRrmeze. 

(4.3.15) gantolebis gamoyenebiT SeiZleba gamoiTvalos fer-

dobze talRis horizontaluri agorebis sidide – xmL  : 














d

b

d

b Ll
I

lhd
L





 4

22
0       (4.3.16) 

beselis funqciis 












d

b Ll
I


40  gamokvlevam uCvena, rom igi 

sasrulia, Tu 0x , e.i. 1I . misi maqsimaluri mniSvneloba 

zRvruli pirobebisaTvis (mTis wyalsacavebis damaxasiaTebeli 

pirobebisaTvis: 50 dh  m,  305 , 2010 
d

d

h


) cnobili 

gamosaxulebis 
2
d

dd


 *) gamoyenebiT miiRebs saxes: 























































d

d

d

d

d

b

L

I

Ld

I
Ll

I










 2444 000    (4.3.17) 



















d

d L

I





 240  funqciis SesaZlo maqsimaluri mniSvneloba 

 bd lL 1002  pirobebisaTvis iqneba: 

   runup
runup

d

d

hI
h

ILI

L

I 7,125,125,124 max0max0max0max0 






































  (4.3.18) 

cnobilia, rom talRis ferdobze agorebis mniSvneloba 

maqsimums aRwevs 25,1 m  dros da drunup hh 3 . amis gaTvalis-

winebiT, beselis funqciis maqsimaluri dadebiTi mniSvneloba, 

romelic Seesabameba `mSral~ zonas, tolia:  

                                                 
*) 

2
d

dd


  – siRrme, saidanac fskeri ukve axdens gavlenas talRis 

transformaciaze. 
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  34,07,1max0 runuphI , xolo Tu 7,1m , 0,1dh  m da 

3
max










d

runup

h

h
, maSin   34,07,1max0 runuphI . es piroba gaTvaliswi-

nebulia talRis agorebis asimptoturi formulis gamoyvanis 

dros:*) 231,234,0
22


 d

d

b hlhd
L  , sadac  2ddb dl  . 

Tu CavTvliT, rom Lhrunup  , maSin  

drunup hh


 11,2  ( – radianebSi).   (4.3.19) 

(4.3.15) gantolebis Sedarebam mTis wyalsacavebze naturul 

kvlevebTan gviCvena misi gamoyenebis SesaZlebloba wrfivi Teo-

riis (  305 ) farglebSi (nax. 4.3.16). 

 
nax. 4.3.16. talRis transformirebuli simaRlis 

mniSvnelobebis Sedareba. 

1 – saqarTvelos mTis wyalsacavebze ( = 11);  
2 – talRebis wrfivi Teoriis Tanaxmad. 

 (4.3.16) gantolebis srulma analizma aCvena, rom misi 

amoxsna arsebobs, Tu 9,1
232

25

233


d

bd ld




, an 1535,203,14   dd hd , rac 

                                                 
*) beselis funqciis maqsimaluri mniSvneloba cunamis talRisaTvis 
erTis tolia. 
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talRis arCamoqcevis kriteriumia. 

talRis ferdze agorebis simaRlis angariSebis Sedegebi 

wrfivi Teoriis farglebSi (ferdobebis daxriloba  305 ) 

naCvenebia naxazze 4.3.17.   

 
nax. 4.3.17. ferdobze talRis agorebis simaRlis 

mniSvnelobebis Sedareba. 

1 – anaTvlebi saqarTvelos mTis wyalsacavebze ( = 30); 
2 – talRebis wrfivi Teoriis Tanaxmad ( = 30); 

3 – anaTvlebi saqarTvelos mTis wyalsacavebze ( = 5); 
2 – talRebis wrfivi Teoriis Tanaxmad ( = 5). 

 

kvlevebis moyvanili Sedegebi metad sasargeblo da aucile-

belia mTis wyalsacavebze talRuri procesebis prognozirebi-

saTvis. 

 



  

 

 

Tavi 5. mTis regionebSi Seqmnili 

wyalsacaviani sistemebis ZiriTadi 

elementebis daZvelebis da saimedoobis 

gaangariSeba  

 
5.1. ZiriTadi debulebebi 

 

a. hidroteqnikuri nagebobebis daZvelebisa da xangrZlivobis 

kanonzomierebebi 

 

bunebaSi ar arsebobs iseTi fizikuri movlena, romlis 

droSi da sivrceSi cvlilebebis dros SeiniSnebodes sruli 

identurobis momentebi. 

yvela gasaTvaliswinebel fizikur movlenaze awarmoeben 

dakvirvebebs, romlis drosac xdeba konkretuli obieqtis dama-

xasiaTebeli sidideebis registracia. amis naTeli magaliTebia 

dakvirvebebi arxebis, kaSxlebis, wyalsacavebis, tafobebisa da 

napirebis e.w. `daZvelebis~ movlenebze. am movlenebis dafiqsire-

ba xdeba maTi elementebis ricxviTi mniSvnelobebiT Sefasebis 

safuZvelze. dakvirvebis procesSi yovelTvis SeimCneva dasafiq-

sirebeli mniSvnelobebis garkveuli gabneva. am SemTxvevaSi saqme 

gvaqvs SemTxveviT sididesTan. 

am amocanebis zusti amoxsna, rac dakavSirebulia bunebriv 

movlenebTan, arc Tu ise xSiria da warmoadgens idealizebul 

kerZo SemTxvevas. deterministuli midgoma saimedoa im SemTxve-

vaSi, roca praqtikaSi cvladi sididis mcire gadaxrebis igno-

rireba dasaSvebia da naklebad saimedoa im dros, roca SemTxve-

viT gadaxrebs mohyveba mniSvnelovani cvlilebebi [Ц.Е. Мирцху-
лава, 2003]. 

hidroteqnikuri nagebobebis mdgradobis SeswavlaSi Znelad 

gamosayenebelia zusti mecnierebebis klasikuri sqemebi. amitom 

gamosavali unda veZeboT albaTobis TeoriaSi da mis monaTesave 

rig dargebSi (maTematikuri statistika, saxeTa garCevis Teoria, 

operaciaTa gamokvleva da sxv.). 
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albaTobis Teoriis ZiriTadi cnebaa `SemTxveviTi movlena~. 

sityva `SemTxveviTi~ ixmareba maSin, roca ucnobia raime faqtis, 

procesis an misi gamovlinebis damaxasiaTebeli niSnis arsebo-

bis Sesaxeb. `movlena~ ki aris nebismieri faqti, romelic cdis 

da dakvirvebis mixedviT an ganxorcieldeba, an ara. 

Catarebuli cdis an dakvirvebis Sedegs, romelic yovelTvis 

asaxavs ama Tu im faqtis moxdena-armoxdenas, albaTuri termi-

nologiiT, `xdomiloba~ ewodeba. 

iseT xdomilobas, roca apriori cxadia, rom cdis an dak-

virvebis nebismieri gameorebisas mas arasdros eqneba adgili, 

`SeuZlebeli xdomiloba~ ewodeba. 

iseT xdomilobas, roca apriori cxadia, rom yoveli cdis 

an dakvirvebis dros mas uTuod eqneba adgili, `aucilebeli 

xdomiloba~ ewodeba. 

romelime faqtoris aprioruli Sefaseba unda moxdes alba-

Tobis `empiriuli~ anu `sixSiruli~ gansazRvris safuZvelze. 

raime xdomilobis empiriuli (sixSiruli) albaTobis ricx-

viTi mniSvneloba aris wiladi, romlis mricxvelSia mocemuli 

xdomilobis SemTxvevebis ricxvi, mniSvnelSi ki xdomilobebis 

saerTo raodenoba. aseTi albaToba gamoiTvleba cdis Catarebis 

Semdeg. 

damoukidebeli cdebis raodenobis gazrdisas konkretuli 

xdomilobis SemTxvevebis raodenoba TandaTan stabilizirdeba 

da aRniSnuli fardoba uaxlovdeba raRac mudmiv sidides, 

swored es sidide aris `movlenis albaToba~. 

arxebis (kaSxlebis) `daZvelebis~ Sefaseba SeiZleba Catar-

des demografiisa da saimedoobis Teoriis meTodebis gamoyene-

biT, romlebic pirvelad iyo gamoyenebuli akad. c. mircxulavas 

mier, kaSxlebis daZvelebis procesebis kvlevisas. 

`arxis (kaSxlis) xangrZlivoba~ – es misi Sromisunarianobis 

SenarCunebis Tvisebaa zRvruli mdgomareobis dawyebamde. 

arxebis (kaSxlebis) mdgomareobis Sefasebisas aucilebelia 

gaviTvaliswinoT maTi fizikuri daZvelebis intensivoba, rac 

ganapirobebs maTi wyobidan gamosvlis mizezs. 

daZvelebuli arxebisa da kaSxlebis wyobidan gamosvlis 

mizezebia: 1) endogenuri (Sida warmoSobis) faqtorebi, romle-

bic asakobrivi cvlilebebis Sedegia, esenia – napralebi, jdena, 

gaJonva, liTonis nawilebis korozia da 2) egzogenuri (gare 

warmoSobis) faqtorebi, esenia – garemos agresiuloba, defor-

maciebi, eqspluataciis pirobebi da sxv. 
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arxebis (kaSxlebis) daZveleba – es degradaciis procesebis 

erTobliobis mimdinareobaa, rac ganpirobebulia Sida da gare 

faqtorebis moqmedebiT, risi saboloo Sedegia obieqtis wyobi-

dan gamosvla. 

amasTan dakavSirebiT migvaCnia, rom arasasurveli Sedegis 

(mtyunebis) dadgomis riski izrdeba arxebis (kaSxlebis) asakis 

(funqcionirebis xangrZlivobis) zrdasTan erTad. 

hidroteqnikuri nagebobebis – arxebis, kaSxlebis daZvele-

bisa da adamianis daberebis procesebis msgavsebaze miuTiTebs 

akad. c. mircxulavas kvlevebi (nax. 5.1.1). 

didi xania SemCneulia, rom rac ufro asakovania adamiani 

(daZvelebulia kaSxali an arxi), miT ufro metia safrTxe, rom 

igi mokvdes (adamiani), gamovides wyobidan (arxi, kaSxali). Tu 

gavaanalizebT adamianis, cxovelis, hidroteqnikuri nagebobis 

daZvelebis (daberebis) procesebs, aRmoCndeba, rom droTa gan-

mavlobaSi viTardeba funqcionaluri elementebis cveTa, ris 

Sedegadac izrdeba mtyunebis intensivoba da mTavrdeba daZve-

lebis (daberebis) periodi. adamianebisa da arxebis (kaSxlebis) 

aseTi analogiuroba WeSmaritia, radgan saimedoobis Teoriis 

Tanaxmad, nebismieri rezervirebadi sistema – es aris sistema, 

romelic aucileblad Zveldeba (berdeba) da xasiaTdeba 

mtyunebis intensivobis zrdiT droSi. 

hidroteqnikuri nagebobebis wyobidan gamosvlis mrudebi 

eqsponencialuria (mtyunebis intensivoba – mudmivia) [Ц.Е. Мирц-
хулава, 2003]. 

arxebis, kaSxlebisa da maTi elementebis funqcionirebis 

xangrZlivobis da daZvelebis procesis prognozi SeiZleba 

ganxorcieldes ori midgomiT: Teoriuli da statistikuri 

monacemebis gamoyenebiT. aq unda aRvniSnoT, rom Tanamedrove 

etapze arxebis funqcionirebis xangrZlivoba induqciuria, 

monacemebi ganzogadebulia cxrilebis saxiT da Semdeg irCeva 

formulebi. im SemTxvevaSi, Tu ar arsebobs sando monacemebi 

arxebis funqcionirebisa (radgan Cven ar vflobT sando 

statistikur informacias rigi arxebis funqcionirebis Sesaxeb), 

saWirod migvaCnia maTematikuri statistikis Tanamedrove meTodis 

– samyaros Secnobadobis gamocdilebis gamoyeneba. aqve unda 

aRiniSnos, rom monacemebs unda hqondes erTgvarovani da usas-

rulo „ergodiuli“ xasiaTi. radgan es piroba ar sruldeba, 

amitom viyenebT maTematikuri statistikis aratradiciul 

meTodebs – butstreb-meTods, statistikuri kvlevebis meTods 

(monte-karlos meTodi) da saeqsperto Sefasebis meTods. 

 296



  
nax. 5.1.1. sxvadasxva sistemebis saimedoobis mrudebi 

a) tipuri mrudi: 1 – muSaobis dasawyisi; 2 – muSaobis normaluri 
periodi; 3 – cveTis periodi 

b) adamianTa (mamakacebis) sicocxlis xangrZlivobis mrudi:  

1 – 19841985 ww.; 2 – 19581959 ww.; 3 – 19261927 ww. 
g) kaSxlebis funqcionirebis mrudi [Ц.Е. Мирцхулава, 1999] 

d) betonis filebiT mopirkeTebuli arxebis funqcionirebis mrudi 
[k.T. iordaniSvili, 2007] 
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adamianTa sikvdilianobis da teqnikuri sistemebis, kerZod, 

kaSxlebisa da arxebis elementebis mtyunebis ganawilebis mru-

debi eqvemdebareba gompercis kanons da mis sxvadasxva modifi-

kaciebs (nax. 5.1.1) [Д.Л. Валентей, 1989; Katoh, 1976]. 
gompercis formulas aqvs Semdegi saxe: 

RalBAY  e ,          (5.1.1) 

sadac Y – daberebuli (daZvelebuli) obieqtebis raodenobaa; l – 

Semdegi Taobis raodenoba; A – obieqtebis Tavdapirveli raode-

noba; R – Secdomebis dagrovebis siCqaris damaxasiaTebeli 

parametri. 

obieqtebis mniSvnelovani raodenobis SemTxvevaSi funqciis 

integrali SeiZleba aseTi saxiT Caiweros: 

 
t

lB tdD
Rt

0

e ,     (5.1.2) 

anu 

  
t

lB tdK
Rt

0

e1 ,    (5.1.3) 

romlis meSveobiT SeiZleba dadgindes obieqtis wyobidan 

gamosvlis siCqare. 

organizmis daberebis modeli SeiZleba warmovidginoT, ro-

gorc paralelur elementTa sistema, romelTa raodenoba eqspo-

nencialurad mcirdeba minimumamde, xolo mimdevrobiTi elemen-
tebis sistema gvaZlevs saSualebas, miviRoT gompercis funqciis 

ganawileba eqstremaluri mniSvnelobebisaTvis [Р. Барлою, 1985]. 
daZvelebis (sikvdilianobis) intensivoba (demografiaSi – 

sikvdilis Zala) gompercis mixedviT iqneba: 
x

x Cb  ,          (5.1.4) 

sadac  – daZvelebis intensivobaa; x – asaki. x
maikhemis mier modificirebul formulas aqvs Semdegi saxe: 

x
x Cba           (5.1.5) 

daZvelebis (sikvdilianobis) saerTo intensivoba SeiZleba 

aseTi saxiT Caiweros: 

 
   xfconst

dxxN

xdN
x 


 , const , 0   xxf  ,   (5.1.6) 

sadac  – sikvdilianobis intensivobaa (x) asakisaTvis;  – 

elementebis (macxovreblebis) raodenoba (x) asakamde. 
x  xN
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pirvel Sesakrebs sikvdilianobis intensivobis fonuri kom-

ponenti ewodeba, romelic SeiZleba moxdes eqstremalur situa-

ciaSi (katastrofebi, ubeduri SemTxvevebi da a.S.). sxva danarCe-

ni situaciebi – sikvdilianobis intensivobis asakobrivi kompo-

nentia. maSin sikvdilianobis intensivobis formula miiRebs 

Semdeg saxes: 

   

  











































xx

x
x

x
x

x

Cc

b
axl

Cc

b
axcba

l
l

xl

ln
ln

ln

ln

    (5.1.7) 

radgan ori gamosaxulebis namable tolia, amitom es gamo-

saxulebebi gansxvavdeba erTnairi  mniSvnelobiT. xl

maSin: 

  x
x C

c

b
axkl

ln
lnln         (5.1.8) 

davuSvaT, rom: 

Sa ln  da z
c

b ln
ln

        (5.1.9) 

maSin: 

zcSxkl x
x lnlnlnln  ,        (5.1.10) 

saidanac: 
xcx

x ZkSl  ,         (5.1.11) 

sadac  – obieqtebis raodenobaa (x) wlamde; k, S, Z, C – statis-

tikuri monacemebis meSveobiT gansazRvruli parametrebi. 
xl

1t -dan -mde intervalSi (x) asakamde cocxali obieqtebis 

raodenoba iqneba: 

2t

 
2

1

,
t

t

x dxfl            (5.1.12) 

msgavsi praqtikuli amocanebis amoxsna advildeba king-hardis 

meTodiT [И.Г. Венецкий, 1971]. gansaxilveli mwkrivi iyofa oTx 

asakobriv erTnair jgufad [Ц.Е. Мирцхулава, 1999]. damokidebule-

bis saboloo saxea: 

 299



      

 



























z
c

c
cStx

t
I

t

I
k

czccl
t

l
S

t
x

lxlhc
i

ln
1
1ln12
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1lnln1ln2ln
2

    (5.1.13) 

gomperc-meikhemis gantolebis adamianisaTvis gamoyenebis 

zRvrebia 2080 weli. problemis aseTi gadawyveta gamoyenebulia 

kaSxlebisa da arxebis daZvelebis da funqcionirebis xangrZli-

vobis gamosaTvlelad.  

arxis sikvdili Seesabameba mis wyobidan gamosvlas, amitom. 

arxebis wyobidan gamosvlis (mtyunebis) cxrilis Sedgena erT-

erTi mTavari etapia. 

fonuri komponentis gansazRvra – uZvelesi amocanaa. amitom 

mtyunebis intensivobis maCveneblebis SefasebisaTvis gamoiyeneba 

gomperc-meikhemis-tiles modificirebuli formula [И.Г. Венец-
кий, 1971]: 

  btat e ,       (5.1.14) 

sadac  – magaliTad, arxebis mtyunebis (wyobidan gamosvlis) 

intensivobaa, romelSic,  

 t

 
t

t

P

g
t




1
2         (5.1.15) 

sadac t – asakia,  – (t)-dan (t+1)-mde sikvdilis albaToba;  – 

(t)-dan (t+1)-mde sicocxlis albaToba. 

tg tP

Tu gvecodineba  da  ori asakisaTvis, SeiZleba gavigoT 

a da b. gantolebis amoxsnis Semdeg SeiZleba gamoiTvalos . 

tg tP

tg

 

b. hidroteqnikuri nagebobebis funqcionirebis 

saimedoobis kanonzomierebebi 

 

hidroteqnikuri nagebobebis funqcionirebis saimedoobis 

amaRlebis mecnierulad dasabuTebuli meTodika efuZneba am 

nagebobebis mtyunebis analizs. mtyunebis cneba, akad. c. mircxu-

lavas ganmartebiT – es is xdomilobaa, romlis Sedegad irRve-

va nagebobis elementis muSaobisunarianoba. 

rogorc arxebis mtyunebis analizma gviCvena, arxebisa da 

kaSxlebis mtyunebebis saerTo raodenobidan 30% damokidebulia 

eqspluataciis pirobebze. amitom, am mimarTulebiT kvlevas 

udidesi mniSvneloba aqvs. 
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sarwyavi arxebis mtyunebis erT-erTi mizezia maTi dalamva 

da gabardva, rac arxSi siCqaris simcirisa da gauwmendelobis 

Sedegia. amitom, ZiriTadi kvlevebi dafuZnebulia am procesze. 

arxebis saimedoobis prognozis damakmayofilebeli Sedege-

bis miReba SesaZlebeli gaxda saimedoobis Teoriis gamoyenebiT. 

SemTxveviTi movlenebis kanonzomierebis Zieba Tanamedrove 

maTematikis urTulesi nawilia. hidroteqnikuri nagebobebis sai-

medoobis safuZvlebi ekuTvnis akad. c. mircxulavas [Ц.Е. Мирц-
хулава, 1974]. 

deterministuli sqemisaTvis movlena (A) aucileblad moxde-

ba. stoqastikur sqemaSi – movlena (A) SeiZleba moxdes, SeiZle-

ba ar moxdes, am SemTxvevaSi movlena (A) – SemTxveviTia. 

movlenis moxdenis saimedooba ganisazRvreba  AP  mudmiviT, 

romelic gansazRvrulia xelSemwyobi SemTxvevebis movlenebis 

raodenobis (m) SefardebiT yvela SesaZlebel (n) SemTxvevasTan: 

 
n

m
AP  .         (5.1.16) 

formula (5.1.16) – saimedoobis klasikuri formulaa. Tval-

saCinoa, rom 10  P , radgan nm  . Tu 1P , movlena aucileb-

lad moxdeba, da Tu 0P  – movlena ar moxdeba. 

ganvixiloT arxebis (kaSxlebis) da maTi konstruqciuli 

elementebis saimedo funqcionirebisa da mowyvladobis xarisxis 

Sefaseba. 

gansaxilvel SemTxvevaSi sistema – es arxia (kaSxali), xolo 

elementebi – misi konstruqciuli nawilebi. 

arxebis (kaSxlebis) saimedoobis problemis Seswavlis dros 

Cndeba saimedoobis raodenobrivi Sefasebis saWiroeba, romlis 

mniSvneloba – mocemul pirobebSi gansazRvruli qmedebis Ses-

rulebis albaTobaa. 

arxebis (kaSxlebis) saimedoobis koeficienti – es is alba-

Tobaa, rom obieqti imuSavebs mocemuli xangrZlivobis drois 

intervalSi. 

arxebis (kaSxlebis) saimedoobis ZiriTadi kriteriumebi 

iyofa or jgufad: 1) araaRdgenadi – magistraluri arxi 

(kaSxali) mTlianad daingreva (e.i. funqcionirebis procesSi igi 

ar eqvemdebareba remonts) da 2) aRdgenadi – maTi elementebi 

(ferdobebi, saTave nageboba, saleqari, gamanawilebeli arxebi, 

kaSxlis birTvi da napirsamagri da sxv.) eqvemdebareba remonts. 
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araaRdgenadi sistemis – magistraluri arxis (kaSxlis) – 

saimedoobis kriteriumebia: 

arxis (kaSxlis) umtyuno (wesieri) muSaobis albaToba , 

rac niSnavs, rom sistema inaxavs Tavis normalur qmediTunaria-

nobas garkveuli (t) drois ganmavlobaSi, eqspluataciis moce-

mul pirobebSi. anu, drois mocemul intervalSi qmedebis moce-

muli reJimis pirobebSi ar moxdeba arc erTi mtyuneba: 

 tP

   tTPtP   ,     (5.1.17) 

sadac T – arxis (kaSxlis) umtyuno muSaobis droa. 

statistikuri monacemebis Tanaxmad, arxis (kaSxlis) umtyuno 

muSaobis albaToba ganisazRvreba gamosaxulebiT: 

   
1

0

0 



N

tnN
tP ,    (5.1.18) 

sadac N – arxis (kaSxlis) elementebis raodenobaa gamocdis 

dasawyisSi;  tn  – arxis (kaSxlis) mtyunebadi elementebis 

raodenoba  (t) drois ganmavlobaSi;  tP  – arxis (kaSxlis) 

umtyuno muSaobis statistikuri Sefaseba. 

araaRdgenad sistemebSi mtyunebis albaToba (uwesivro 

muSaobis albaToba, arasaimedooba) iqneba: 

   tTPtQ  ;       
0N

tn
tQ  ;       tPtQ 1       (5.1.19) 

drois nebismieri (t) momentisaTvis: 

    1 tQtP      (5.1.20) 

arxis (kaSxlis) mtyunebis sixSire – esaa drois erTeulSi 

mwyobridan gamosuli elementebis raodenobis Sefardeba gamo-

sacdeli elementebis pirvelad raodenobasTan, am elementebis 

araaRdgenadobis pirobiT: 

   
tN

tn
ta





0

,     (5.1.21) 

sadac  aris mtyunebadi (mwyobridan gamosuli) elementebis 

raodenoba 

 tn 








 


2
t

t -dan 






 


2
t

t -mde drois intervalSi. 

arxis (kaSxlis) mtyunebis sixSire aris misi elementebis 

umtyuno muSaobis drois albaTobis simkvrive (an ganawilebis 

kanoni) pirvel mtyunebamde: 
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      tQtPta 1 ; ,   (5.1.22)    
t

tdtatQ
0

   
t

tdtatP
0

     (5.1.23) 

arxis (kaSxlis) mtyunebis intensivoba aris drois mocemul 

monakveTSi mtyunebadi da drois imave monakveTSi misi gamarTu-

lad momuSave elementebis raodenobis Sefardeba: 

   
tN

tn
t





saS

 ,     (5.1.24) 

sadac 
2

1
 ii NN

NsaS  aris drois t  intervalSi gamarTulad 

momuSave arxis (kaSxlis) elementebis saSualo raodenoba;  – 

 intervalis dasawyisSi arxis (kaSxlis) gamarTulad momuSa-

ve elementebis raodenoba;  – 

iN

t

1iN t  intervalis bolos arxis 

(kaSxlis) gamarTulad momuSave elementebis raodenoba. 

albaTobis gansazRvrebas Semdegi saxe aqvs: 

   
 tP

t
t

          (5.1.25) 

arxis (kaSxlis) umtyuno muSaobis albaToba: 

   











 

t

tdttP
0

exp       (5.1.26) 

arxis (kaSxlis) normaluri eqspluataciis Semdeg, drois (t) 
momentSi Cndeba cveTis mtyuneba. am momentis Semdeg mtyunebis 

intensivoba matulobs da maTi normaluri muSaobis prognozi-

rebisaTvis saWiroa umtyuno muSaobis saSualo drois codna. 

arxis (kaSxlis) umtyuno muSaobis saSualo dro – umtyuno 

muSaobis drois maTematikuri molodinia arxis (kaSxlis) 

pirvel mtyunebamde: 

   





0

tdtPtdtatT
x

x

saS ,   (5.1.27) 

an     
0

1

0

N

t

T

N

i
i

saS ,           (5.1.28) 

sadac  aris arxis (kaSxlis) i-uri elementis umtyuno muSaobis it
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dro;  – gamosacdeli elementebis raodenoba. 0N

arxis (kaSxlis) mtyunebadi elementebis raodenobis ( ) 

monacemebis ararsebobis SemTxvevaSi (t) drois TiToeul mona-

kveTSi pirvel mtyunebamde muSaobis saSualo dro ganisazRv-

reba damokidebulebiT: 

in

0

1

N

tn

T

m

i
it


saS

saS ,     (5.1.29) 

sadac 
2

1 tti
i


 tsaS , 

t

t
m k


 ;  – i-uri intervalis sawyisi droa; 

 – i-uri intervalis dasrulebis dro;  – dro, romlis gan-

mavlobaSi yvela elementi gamovida mwyobridan;  – 

drois intervali. 

1it

it kt

1 ii ttt

aRdgenad sistemad miiCneva iseTi sistema, romlis funqcio-

nireba mtyunebis Semdeg SeiZleba aRdges aucilebel aRsadgen 

samuSaoTa ganxorcielebis Semdeg. 

aRdgenadi sistemis umtyuno muSaobis albaToba 0-dan -mde 

drois intervalSi statistikurad ganisazRvreba damokidebule-

biT: 

0t

   
 

 
 0

1
0

00

N

tn

N

tN
tP  ,    (5.1.30) 

sadac  0tP  aris umtyunod momuSave elementebis raodenobis 

fardoba drois  momentamde gamarTulad momuSave elemente-

bis raodenobaze drois sawyis momentSi (

0t

0t );  0tN  – gamarTu-

lad momuSave elementebis raodenoba  drois saWiro inter-

valSi;  – mtyunebuli elementebis raodenoba  drois 

momentisaTvis. 

0t

 0N 0t

albaToba ganisazRvreba damokidebulebiT: 

       0000 1, tFtPtPtP   ,   (5.1.31) 

sadac  aris sistemis qmedebis SemTxveviTi dro pirvel mtyune-

bamde;  – SemTxveviTi sididis ganawilebis funqcia;  – 

imis albaToba, rom elementi umtyunod imuSavebs  drois 

saWiro intervalSi, anu imis albaToba, rom elementis qmedebis 

SemTxveviTi dro Seferxebamde iqneba ufro meti, vidre elemen-

tis qmedebis  drois saWiro intervali. 

 0t  0tP

0t

0t

F
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mtyunebis parametri – drois erTeulSi mtyunebuli elemen-

tebis saerTo raodenobis Sefardebaa, misi statistikuri gamo-

saxulebaa: 

   
tN

tn
t




 ,     (5.1.32) 

sadac  aris mtyunebadi elementebis raodenoba  tn  






 


2
t

t -dan 








 


2
t

t  momentamde; N – elementebis raodenoba; t  – drois 

intervali. 

(t) drois manZilze arxis (kaSxlis) usafrTxo muSaobis al-

baToba – es aris imis albaToba, rom (t) drois ganmavlobaSi ar 

moxdeba avaria: 

   ttPtP i usafrTxo     (5.1.33) 

arxis (kaSxlis) usafrTxo muSaobis albaTobis mniSvneloba 

SeiZleba ganisazRvros muSaobis umtyuno albaTobis analogiu-

rad: 

   
0N

tn
tP usafrTxo ,    (5.1.34) 

sadac  aris (t) drois ganmavlobaSi arxis (kaSxlis) uavari-

od momuSave elementebis raodenoba;  – elementebis saerTo 

raodenoba. 

 tn

0N

SemTxveviTi sidide  tP  emorCileba ganawilebis sxvadasxva 

kanonzomierebebs. hidroteqnikis amocanebis gadawyvetisas, ro-

gorc wesi, sargebloben eqsponencialuri da puasonis ganawi-

lebebiT [Ц.Е. Мирцхулава, 1974]. 
Tu arxebis (kaSxlebis) Seuferxeblad muSaobis Sefasebisas 

mtyunebis intensivoba mudmivia ( const ), maSin mtyunebis dro, 

rogorc wesi, ganawilebis eqsponencialur kanons eqvemdebareba: 

  saSTt
c letP c

1


   ;  ;   (5.1.35) 



N

i
ic

1



  t
cc

ceta   ;       
c

T

1

saS .   (5.1.36) 

puasonis ganawilebas iyeneben iSviaTi SemTxvevebisaTvis, Tu 

maTematikuri molodini an SemTxvevebis saSualo ricxvi, rome-

lic aRiniSneba garkveul erTeul intervalSi, -s tolia, maSin 
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(l) intervalSi mosaxdeni (k) SemTxvevebis saimedooba   SeiZ-

leba gamoviangariSoT formuliT: 

kP

a
k

k K

a
P  e

!
,       (5.1.37) 

sadac la 
0k

 aris SemTxvevebis raodenoba, anu ganawilebis para-

metri;  – SemTxveviTi sidide. 

SemTxveviTi sididis dispersia, romlis ganawileba puasonis 

kanons eqvemdebareba, maTematikuri molodinis tolia. puasonis 

ganawilebisaTvis maTematikuri molodini ; saSualo 

kvadratuli gadaxra – 

amx 

ax  , xolo dispersia – . maSin 

(l) intervalSi moxvedris albaToba iqneba: 

ax D

   



2

1
21 !

e
m

mm

m
l

m

l
mXmP

         (5.1.38) 

 

g. kaSxlebis saimedoobis gaangariSebis meTodika 

mis Txemze wylis argadadinebisas 

 

mTis wyalsacavebze agebuli kaSxlebis usafrTxo funqcio-

nirebis problemis gadawyveta ganapirobebs xalxis usafrTxo-

ebas, materialuri faseulobebisa da ekologiuri wonasworobis  

SenarCunebas. 

hidroteqnikuri mSeneblobis didi miRwevebi iZleva maTi 

usafrTxoebis garantias. es problema gansakuTrebulad mniSvne-

lovania mTis zonebSi asageb kaSxlebze, romelTa geologiuri 

pirobebi, meteorologiuri situacia, talRebis formirebis 

Taviseburebebi – kaSxlebisa da napirdamcavi konstruqciebis 

xangamZleobisa da mdgradobis ganmapirobebeli ZiriTadi 

faqtorebia. 

kaSxlebisa da wyalsacavebis napirdamcavi nagebobebis avari-

ebis prognozirebis Teoriis gamoyeneba, romelic dafuZnebulia 

intuitiur azrovnebaze da ZiriTadi aramowyvladi faqtorebis 

gamovlinebaze – ganapirobebs arsebuli obieqtebis sicocxlis 

gaxangrZlivebas. rTuli sainJinro amocanis gadaWra – mTis 

wyalsacavebis Seqmna – jer kidev srulad araa gadawyvetili da 

damuSavebuli, amitom intuitiuri azrovnebis gamoyeneba SeiZle-

ba metad sasargeblo iyos. 

magaliTad, aSS-Si, qveyanaSi, sadac kaSxlebis mSeneblobis 

done msoflioSi yvelaze maRalia, momxdari avariebis mizezebis 
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analizma aCvena, rom erT-erTi ZiriTadi mizezia – kaSxalze 

wylis gadadineba (kaSxali saus-forki, 1889 w.; uolnat-gruvi, 

1889 w.; qvemo otai, kalifornia, 1916 w.; kanioni, 1938 w.; kelli-

barnes-jorjia, 1940 w.). saqarTveloSi or mTis wyalsacavze – 

lakbeze da dalis mTaze – kaSxlis dazianebis erT-erTi mizezi 

swored maTze wylis gadadineba iyo (cxr. 3.8.1). 

amitom kaSxlis zeda Txemis niSnulis sworad gansazRvra 

moiTxovs kaSxlebis usafrTxoebis maCveneblebis daxvewas. 

avariebis raodenobrivi Sefaseba – am SemTxvevaSi wylis 

gadadineba Txemze – SemTxveviTi xdomilobaa, amitom is dginde-

ba statistikuri an albaTobis Teoriis meTodebis meSveobiT. am 

SemTxvevaSi kaSxlebis usafrTxoeba ganisazRvreba kaSxlis 

zeda biefze talRis agorebis albaTuri modeliT. 

mTis wyalsacavebis kaSxlebis Txemis zeda niSnuli ( ) 

ganisazRvreba damokidebulebiT [И.К. Иорданишвили, 1987, 2000]: 
z.h

ahhh setrunup  tal.
z. %1max , m,   (5.1.39) 

sadac  aris wyalsacavSi wylis donis maqsimaluri niSnu-

li; – kaSxlis zeda biefze 1%-iani uzrunvelyofis tal-

Ris agorebis simaRle; 5,0a m – nagebobebis simaRlis maragi; 
tal.
seth  – talRuri modenis simaRle. 

max

%1runup  h

calkeul SemTxvevebSi SeiZleba moxdes diskretuli talRis 

gadadineba Txemze, rac nagebobis simaRlis maragis arasworad 

dadgenis Sedegia. amitom kaSxlis Txemis zeda sazRvris dadge-

na aucileblad unda moxdes kaSxlis ferdobze talRis agore-

bis albaTuri modelis gaTvaliswinebiT. kaSxlis ferdobze 

talRis agorebis simaRlis albaTobis simkvrive miRebulia ori 

damoukidebeli talRuri faqtoris safuZvelze – talRis 

simaRle da sigrZe `Rrma~ wyalze.  

Tu gaviTvaliswinebT, rom mTis wyalsacavebSi talRuri 

modenis zRvruli mniSvnelobaa  [И.К. Иорданишвили, 1987], 

maSin eqstremalur SemTxvevaSi kaSxlis qimis niSnuli SeiZleba 

Caiweros Semdegi saxiT: 

runuph5,0

%15,1 runuphKh z.s. ,    (5.1.40) 

sadac  m. 5,0max K

amocanis mizania ( ) albaTobis simkvrivis gansazRvra, 

romelic, Sesabamisi gardaqmnis Semdeg, miiRebs saxes [И.К. Иорда-
нишвили, 2000]: 

%1runuph
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4

1

%1
%1 65,0exp6,2

h

h

Kh

h
hf

runuprunup
runup ,    (5.1.41) 

sadac 

        ddr hfKKmmmK  gam.8,1516812,10313,478,3 23
1  (5.1.42) 

albaTobis simkvrivis ricxobrivi realizacia moyvanilia 

nax. 5.1.2-ze. 

maSin k xlis Txemze wylis 

argadadinebis albaToba iq-

neba: 

aS

  %1

2

0
%1 runup

P

runup dhhfP  . (5.1.43) 

rogorc nax. 5.1.2-ze vxe-

davT, SemTxveviTi sididis 

( h )-is gazrdiT izrdeba 

(P)-s SemTxveviTi mniSvnelo-

bebi, rac niSnavs avariebis 

prognozirebis aucileblo-

bas. 

%1runup

msgavsi meTodika SeiZle-

ba gamoyenebul iqnes napir-

damcavi nagebobebis saimedo-

obis Sesafaseblad, talRis 

dinamiuri moqmedebis gaTvaliswinebiT. maSin umtyuno muSaobis 

albaToba (1- P) – saimedoobis maCveneblis xarisxi. akad. 

c. mircxulavas mier damuSavebuli napirdamcavi nagebobebis 

klasifikacia, maTi funqcionirebis vadis Sesabamisad, SeiZleba 

aseTi saxiT iqnes warmodgenili: 

nax. 5.1.2. )( 1%runuphf -is albaTobis 

simkvrivis funqcia 

1 – 0,51%dh  m;  2 – 1,01%dh  m; 

3 – 2,01%dh  m; m = 3,0; 10ddh  .

– pirveli klasis napirdamcavi nagebobebi, romelTa mtyune-

bas mohyveba mniSvnelovani materialuri zarali ( 99,0P ;  

weli); 

1t

– meore klasis napirdamcavi nagebobebi, romelTa mtyunebas 

mohyveba mcire materialuri zarali ( 85,0P ; 1  weli); 

– mesame klasis napirdamcavi nagebobebi, romelTa mtyunebas 

mohyveba umniSvnelo materialuri zarali ( 75,0P ; 1  weli). 

mniSvnelovani simqisis mqone napirdamcavi gamagrebis 

xangrZlivobisa da saimedoobis Sefaseba agorebuli nakadis 

moqmedebisas xorcieldeba zRvruli mdgomareobis dadgenisas, 
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romlis drosac gamagrebis sisqe ( ) miaRwevs dasaSveb sisqes 

( ). im SemTxvevaSi, Tu cveTis sisqe ( ) miaRwevs dasaSveb 

sisqes an aRemateba mas, maSin saimedoobis terminologiis 

gamoyenebiT – moxdeba mtyuneba. 

cd

gd cd

 
 

5.2. mTis wyalsacavebis Semtboravi nagebobebis 

ekologiuri saimedoobis Sefaseba 

Semtboravi nagebobebis – kaSxlebis – daZvelebis Tavidan 

acilebis swavlebis fuZemdebeli, akad. c. mircxulava, mianiS-

nebs, rom hidroteqnikuri nagebobebis calkeuli elementebis 

mtyunebisas, isini nawilobriv ar kargaven muSaobis unars. 

mxolod mcirdeba maTi efeqturobis maxasiaTeblebi. kaSxlebis 

dazianebisas SesaZlebelia adamianTa msxverplic. 

adamiansa da kaSxlebs Soris daberebis msgavseba SeiZleba 

gamoyenebul iqnes kaSxlebis sicocxlis xangrZlivobis anali-

zisas gomperc-meikhemis formulis analiziT. sikvdili – es 

obieqtis mwyobridan gamosvlaa [Ц.Е. Мирцхулава, 2007]. 
mwyobridan gamosuli kaSxlebis raodenobasTan erTad unda 

fiqsirdebodes, Tu ramdeni obieqti funqcionirebs normalurad 

mocemul asakamde, yoveli asakis obieqtisaTvis rogoria 

albaToba, rom gaagrZelos normaluri funqcionireba Semdeg 

wlamde an gamovides mwyobridan, rogoria funqcionirebis 

saSualo xangrZlivoba da a.S. 

abstragirebuli monacemebi moyvanilia cxrilSi 5.2.1  

[Ц.Е. Мирцхулава, 2007]. 
 cxrili 5.2.1 

kaSxlebis mtyunebis abstragirebuli monacemebi 

nagebobis 
wlovaneba,
wlebi, t 

funqcioni-
rebadi 

nagebobebis 
ricxvi l 
wlamde 

t wlovanebidan 
t+1 wlamde 
nagebobebis 
mtyunebaTa 
(mwyobridan 
gamosvla) 
ricxvi 

mtyunebis 
albaToba qt

funqcionirebis 
albaToba (t+1)-

mde, Pt 

50 6136 316 0,0515 0,9495 
55 5820 415 0,0714 0,9186 
60 5405 435 0,0805 0,9195 
65 4970 445 0,0895 0,9129 
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tl  – aSenebuli da t wlamde funqcionirebadi nagebobebis 

raodenoba; es aris nagebobebis raodenoba, romelic aSenebidan 

TandaTan mcirdeba. nagebobebis sawyisi raodenoba iqneba , 

xolo 1 wlamde funqcionirebisas – , 2 wlamde –  da a.S.; 

0l

1l 2l

td  – t-dan t+1 wlamde mwyobridan gamosul obieqtTa raode-

noba; 

tP  – obieqtebis funqcionirebis xangrZlivobis albaToba 

t-dan t+1 wlamde. igi gviCvenebs, Tu obieqtebis ra nawili aRwevs  

t+1 wlamde; 

tL  – t-dan t+1 wlamde funqcionirebadi obieqtebis saSualo 

raodenoba; 

0
tl  – obieqtebis funqcionirebis saSualo xangrZlivoba. 

axalaSenebuli obieqtebisaTvis  wlovaneba iqneba 0,5; 1,5; 

2,5, maSin: 

0
0l

0

000
0 l

Ltdl

l

tt  



 

,       (5.2.1) 

sadac  aris obieqtis funqcionirebis zRvruli wlovaneba; 

 – yovel asakSi funqcionirebadi obieqtebis saSualo rao-

denoba. 

tL

obieqtebis mtyunebis cxrilebi SeiZleba Sedges erTwliani, 

xuTwliani da sxva intervalebiT. cxrilis maCveneblebis 

urTierTkavSiri SeiZleba gamoviTvaloT Semdegnairad: 

   

 1

1

1

1

2
1

1


















 tt

t

t

iit

tt

t

tt

t

t
t

ttt

lldlL

qP

l

dl

l

l
P

lld

.      (5.2.2)    

obieqtebis mwyobridan gamosvlisa da funqcionirebis 

saSualo xangrZlivobis gansazRvris amocana efuZneba maTi 

mwyobridan gamosvlis mizezebis mocilebas. am dros erTi wlis 

ganmavlobaSi mtyunebis albaToba SeiZleba gamoiTvalos for-

muliT: 
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ttt

tt
t Wdl

Wtd
q

5,0


 ,     (5.2.3) 

sadac  – t wlovanebis obieqtis mwyobridan gamosvlis mize-

zis nawilia. 
tW

tq  SedarebiT mcire sididea, amitom obieqtebis funqcioni-

rebis saSualo xangrZlivoba realurze metia, rogoric unda 

iyos mtyunebis mizezis aRmofxvris dros. 

radgan dominirebuli Semadgenlis prognozireba sakmaod 

rTuli amocanaa, amitom mtyunebis intensivobis maCveneblebis 

Sesafaseblad gamoviyenoT gomperc-meikhemis formulis erT-

erTi modifikacia – tiles formula [Ц.Е. Мирцхулава, 2007]: 

  tbat e ,       (5.2.4) 

sadac  

 
t

t

P

q
t




1
2

 ,     (5.2.5) 

 t  – kaSxlebis mtyunebis (mwyobridan gamosvlis) intensivobaa; 

t – wlovaneba;  – kvdomis albaToba t-dan t+1 asakSi;  – t-dan 

t+1 wlamde sicocxlis albaToba. 

tq tP

Tu ori asakisaTvis cnobilia  da , maSin SeiZleba gani-

sazRvros a da b. 

tq tP

 t -s mimarT gantolebis amoxsniT nebismieri 

t–sTvis, ganisazRvreba  nebismieri asakisaTvis. tq

magaliTi 1. kaSxlebze dakvirvebis abstragirebuli cxrile-

bidan gvaqvs: 

0515,0
6136
316

50 q , 0714,0
5810
415

55 q , ,  9495,050 P 9286,055 P

(5.2.5) formuliT iqneba: 

0528,0
9495,01
0515,02

50 



 ,     07406,0
9286,01
0714,02

55 



 . 

gantolebaTa sistemis amoxsna a da b-s mimarT gvaZlevs: 

0528,0e50 ba ,  07406,0e55 ba

aqedan , 0018,0a 0676,0b . 

maSasadame, mwyobridan gamosvlis intensivoba, mocemuli 

cxrilidan, iqneba: 

  tt 0676,0e0018,0     (5.2.6) 

gaangariSebebisa da dakvirvebebis Sedareba gviCvenebs, rom 

SemoTavazebuli sqemebi adekvaturad aRwers funqcionirebis 
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xangrZlivobas 30-dan 70 wlamde. 

kaSxlis zeda ferdis betoniT mopirkeTebis saimedoobis 

dadgena erT-erTi naklebad Seswavlili problemaa, radgan ar 

iTvaliswineboda mopirkeTebis cveTis prognozi. 

betonis mopirkeTebis cveTis intensivoba, romelic damoki-

debulia cveTis unarianobaze, SeiZleba gamovsaxoT diferencia-

luri gantolebiT [Ц.Е. Мирцхулава, 1974]: 

aH
td

dH
 ,        (5.2.7) 

sadac a – cveTis mudmivaa. misi mniSvneloba SeiZleba dadgindes 

eqsperimentebisa da dakvirvebebis safuZvelze, mopirkeTebis 

tipis, xarisxisa da Tvisebebis gaTvaliswinebiT. 

(5.2.7) gantolebis integrirebiT miviRebT damokidebulebas: 
taHH  e0         (5.2.8) 

formula (5.2.8) areniusisa da evingomis kanonis analogiuria. 

fardobiT koordinatebSi cveTa SeiZleba Semdegnairad 

gamoisaxos: 

0

00

0

0

0

e
1

H

HH

H

HH

H

H
h

ta



 ,        (5.2.9) 

sadac e – neperis ricxvia. 
mopirkeTebis cveTis sisqis (h)-is gaTvaliswinebiT, mopirke-

Tebis daculoba iqneba: 

h 1 ,       (5.2.10) 

maSin 

at

H

H  e
0

.     (5.2.11) 

(5.2.11)-is gamoyenebiT SeiZleba im periodis gaangariSeba, 

romlis ganmavlobaSic mopirkeTebis sisqe (H) gacvdeba saanga-

riSo mniSvnelobebamde. am gantolebis gamoyenebiT SeiZleba 

davadginoT remontTa Soris periodis xangrZlivoba, Tu gveco-

dineba, rom mopirkeTebas dasWirdeba remonti misi sisqis winas-

war gansazRvruli cveTis Semdeg. 

Tu gvecodineba mopirkeTebis dasaSvebi sisqis mniSvneloba, 

maSin (5.2.11)-is gamoyenebiT SeiZleba dadgindes is saSualo 

periodi, romelic saWiroa misi cveTis zRvrul sisqemde. 

nakadis siCqaris zRvrul mniSvnelobad SeiZleba miviRoT 

 m/wm [Ц.Е. Мирцхулава, 1974], maSin 25saang.V 04,0
25
1
a . 
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nax. 5.2.1. monoliTuri rkina-betonis dazianebuli filebiT 

mopirkeTebuli sionis kaSxlis zeda prizma (2006 w.) 
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magaliTi 2. sionis wyalsacavis zeda biefis betonis mopir-

keTebis saimedoobis angariSi. 

monitoringis meSveobiT, romelic Catarda samecniero jgu-

fis mier, dadginda, rom sionis kaSxlis 45 wlis eqspluataciis 

ganmavlobaSi zeda biefis mosapirkeTebeli rkina-betonis file-

bis 50%-is sisqe (50 sm) Semcirda 40 sm-mde (nax. 5.2.1). remontTa 

Soris periodis dasadgenad (Tu viciT, rom remonti aucilebe-

lia mopirkeTebis 8 mm-iT Semcirebis Semdeg) gamoviyenoT for-

mula (5.2.7): 
atlHH  0 ,   ,   , atl  5040 455040  l

saidanac miviRebT, rom 45 wlis eqspluataciis Semdeg a=0,00456, 
aqedan:  

saang.
saang. H

H

a
t 0ln1

 , 

maSin remontTaSorisi periodi: 

34,4
2.49

50ln1


a
tsaang. , 

maSasadame,  weli. 34,4saang.t

 

5.3. mTis wyalsacavebis tafobis eqspluataciis 

xangrZlivobis ekologiuri saimedoobis Sefaseba 

saqarTvelos wyalsacavebis daleqvisa da dalamvis Sefase-

bis sakiTxebi metad mniSvnelovania, radgan isini gasuli sauku-

nis Sua wlebSia Seqmnili da ukve `daberebis~ (daZvelebis), anu 

maTi funqcionirebis saimedoobis Semcirebis stadiaSia. 

mTis wyalsacavebis Taviseburebebis gaTvaliswinebiT (geo-

morfologiuri, regionaluri, Sida wyalsacavuri Tavisebure-

bebi, gaxSirebuli wyaldidobebi), ukve dgas mTis wyalsacavebis 

daleqvisa da dalamvis prognostikuli gaangariSebis aucileb-

loba. 

  saqarTvelo mTiani qveyanaa da amitom mis teritoriaze 

Seqmnili wyalsacavebi mTis tipis wyalsacavebs miekuTvneba 

[Н.Г. Варазашвили, 2002; И.К. Иорданишвили, 2004]. 
mTis wyalsacavebis daleqvis (dalamvis) prognozirebisaTvis 

saWiroa yvela moqmedi faqtoris gaTvaliswineba. esenia: wyalsa-

cavis sruli ( ) da sasargeblo ( ) moculoba; maTi Tana-

fardobis mniSvneloba ( / ); wyalsacavis saSualo siRrmisa 

srV sasV

srV sasV
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(H) da saSualo siganis (B) Tanafardoba; wyalsacavSi mdinaree-

bis wylis saSualo wliuri Camonadeni, romelic aRiniSneba 

bolo wlebis manZilze globaluri daTbobis fonze (da ara 

saSualo wliuri) ( )saSW *); natanis saSualo wliuri jamuri 

Camonadeni wyalsacavSi ( ); wyalsacavis daleqvisa da 

dalamvis moculobebi pirvel (

nW

nW  ) da meore ( nW  ) stadiaSi; 

gasaSualoebuli mdinareuli natanis hidravlikuri simsxo ().  
natanis mkvrivi fazis moculobiTi wona (fskeruli natani) – 

; wyalsacavis qvabulSi ZiriTadi mdinaris Cadinebis saSualo 

siRrme (

n

mdH ) da wyalsacavis saangariSo siRrme – ( ); wyalsa-

cavSi mdinaris wylis Cadinebis siCqarisa ( ) da wyalsacavis 

saangariSo kveTSi dinebis siCqaris ( ) Sefardeba saSualo 

wliuri periodisaTvis, romelic bolo 10 wlis manZilze gamo-

irCeva gaxSirebuli intensivobiT da Camonadenis zrdiT, rac 

gamowveulia globaluri daTbobiT. 

iH

mdV

iV

wyalsacavis daleqvis (dalamvis) procesis Sefaseba xdeba 

mdinaris kalapotis moculobis ( ) (romelSic xdeba mocemu-

li fraqciuli Semadgenlobis saangariSo natanisa da wylis 

saangariSo xarjis transportireba) wyalsacavis moculobasTan 

( ) SefardebiT. SemoTavazebulia saangariSo modeli: 

mdW

srV

  wyals.saS.wl.md.saang. LQBW  wyals.L

mdV

md. H  ,   (5.3.1) 

sadac  da  – Sesabamisad, mdinaris saangariSo siRrme 

da siganea;  – wyalsacavis sigrZe; 

md.B md.H

mdW

wyals.L saS.wl.Q *) – wylis saSua-

lo xarji wyaldidobisas;  – nakadis siCqare mdinareSi 

wyaldidobisas;  – mdinaris kalapotis moculoba.  

ruseTis, aSS-s, uzbekeTisa da Cveni kvlevebis Tanaxmad, 

                                                 
*) globaluri daTbobisa da gaxSirebuli wyaldidobebis gamo 
miTiTebuli maCveneblis prognozireba aucilebelia Catardes ara 
mravalwliuri saSualo wliuri Camonadenis gaangariSebiT, aramed 
bolo wlebSi aRniSnuli mdinareebis saSualo wliuri Camonadenis 

( ) da am periodisaTvis Sesabamisi natanis saSualo wliuri 

mniSvnelobis ( ) gaTvaliswinebiT. 
saSW

nW
*) aq da Semdgom mxedvelobaSi gvaqvs wylis is xarji, romelic 
aRiniSneba bolo wlebSi, globaluri daTbobis periodSi. 
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wyalsacavis amRvrevis**) cvlilebis xarisxi SeiZleba gaiyos 

or zonad [В.А. Скрыльников, 1988; И.К. Иорданишвили, 2009]: 
– pirvel zonaSi amRvrevis xarisxi mudmivi rCeba da 1-is 

tolia ( 1 ); 

– meore zonaSi, imis mixedviT, Tu rogor izrdeba sr.saang. VW , 

amRvrevis xarisxi mcirdeba 1-dan 0-mde. Tu ar gaviTvaliswinebT 

garecxvebs zeda biefidan, maSin pirvel zonas Seesabameba daleq-

vis pirveli stadia, rodesac xdeba natanis sruli daleqva da, 

e.i. 1 . 

meore zonaSi gadasvlisas iwyeba daleqvis meore stadia, 

romlis drosac xdeba Setivtivebuli natanis qveda biefSi 

gamotana, natanis daleqvis pirveli stadiidan meore stadiaSi 

gadasvlis maCvenebelia 12,0sr.saang. VW , maSin, Tu wyalsacavis 

moculoba ( ) akmayofilebs pirobas: srV

  saang.saang.sr WWV 33,812,0         (5.3.2) 

maSin daleqvis procesi Semoifargleba pirveli stadiiT 

(nax. 5.3.1). winaaRmdeg SemTxvevaSi daleqvis procesi grZeldeba 

meore stadiaSi. 

Tu miviRebT, rom wyalsacavis daleqvis angariSi mimdi-

nareobs natanis balansis gantolebis Tanaxmad: 

tdQdW
1 ,     (5.3.3) 

maSin pirveli stadiisaTvis 1  da daleqvis moculoba iqneba: 

tQtdQW
t

  11

0
         (5.3.4) 

wyalsacavis daleqvis dro pirvel stadiaSi iqneba: 

  QWWQWt saang.33,8 ,   (5.3.5) 

sadac  – natanis saSualo wliuri Camonadenia, romelic 

gamowveulia bolo 10 wlis manZilze gaxSirebuli da 

gadidebuli wyaldidobebiT. 

Q

msxvili da Rrma wyalsacavebis SemTxvevaSi, rodesac: 

  sr.saang. VWW 06,005,033,8         (5.3.6) 

meore stadiis angariSi SeiZleba uarvyoT, natanis gamotanis 

                                                 
**) aq da Semdgom termini `amRvreva~, Cveni azriT, ufro Seesabameba 
gansaxilvel movlenas, vidre termini `gaRiaveba~ (осветление), rome-
lic miRebulia rigi mkvlevarebis mier. 
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periodi bevrad mcirea saerTo periodze da wyalsacavis 

funqcionirebis periodi SeiZleba gamoisaxos damokidebulebiT: 

nsr. QVT            (5.3.7) 

 

nax. 5.3.1. wyalsacavis daleqvis procesis grafiki pirvel da meore 

zonaSi (stadiaSi) 

1. farxadis biefi, 1949 w.; 2. igive, 1951 w.; 3. igive, 1952 w.; 4. xiSrau-
sis biefi, 1958 w.; 5. laboratoriuli monacemebi; 6. yara-yumis wyal-
sacavi; 7. taSkerprinis wyalsacavi (1939-1961 ww.); 8. tejenis wyalsa-
cavi (1950-1959 ww.); 9. boz-suiskis biefi; 10. laboratoriuli biefi 
#1; 11. ostinis wyalsacavi (aSS); 12. boiseni (aSS); 13. uCkurganis 

hesis biefi; 14. formula (5.3.8); 15. sionis wyalsacavi (saqarTvelo); 
16. Tbilisis wyalsacavi, 2009 w.; 17. Jinvalis wyalsacavi; 18. jvris 

wyalsacavi, 2009 w. 
 

SemoTavazebuli meTodikis gansxvavebis Taviseburebaa is, 

rom misi gamoyenebiT SeiZleba martivad ganvsazRvroT wyalsa-

cavis daleqvis pirveli stadiis periodi – wyalsacavis sapro-

eqto moculobis ( ) gayofiT natanis wliur Camonadenze ( ). srV nQ

magaliTad, 45 wlis eqspluataciis manZilze sionis wyalsa-

cavis*) daleqvis saangariSo moculoba SeiZleba ganvsazRvroT 

(5.3.4)-is gamoyenebiT: 

0,22455,0   tQtdQW   mln.m3. 

am meTodis gamoyenebadoba dasturdeba (5.3.6) pirobiT, rom-

lis Sesabamisad, 0,22W  mln.m3 < 0,06 , romlis 0,32506,0 sr.V

                                                 
*) sionis wyalsacavi eqspluataciaSi Sevida 1963 wels. 
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mixedviTac sionis wyalsacavi jer kidev daleqvis pirvel sta-

diaSi imyofeba. 

sionis wyalsacavze Catarebuli eqspediciis meSveobiT dad-

genilia, rom: 

– eqspluataciis 30 wlis manZilze (1963-1993 ww.) sionis 

wyalsacavSi (saproeqto moculoba – 325,0 mln.m3) dagrov-

da 13,09 mln.m3 natani, xolo eqspluataciis 45 wlis 

manZilze (1963-2008 ww.) – 24,667 mln.m3. dalamvis procesi, 

ZiriTadad, mimdinareobs kaSxalTan, Tumca lamovan 

danaleqebSi (20 m sisqis) gvxvdeba calkeuli qvebi dia-

metriT 0,3 m-mde, romlebic Camotanilia wyalsacavSi 

wyaldidobebis dros, axlomdebare xramebidan; 

– wyalsacavis zeda nawilSi mimdinareobs daleqvis proce-

sebi. 

amrigad, SemoTavazebuli meTodikiT gamoTvlili daleqvis 

pirveli stadiis Sedegebi (   0,22
saang.W  mln.m3) da faqtobrivi 

monacemebis (   ,24 66
faqt.W  mln.m3) damTxveva adasturebs 

rekomendebuli meTodebis saimedoobas. 

wyalsacavis daleqvis meore stadiaSi, amRvrevis xarisxi 

ganisazRvreba formuliT [В.А. Скрыльников, 1988]: 

  5,1041,0  nsaang. WW ,      (5.3.8) 

romelic warmodgenilia nax. 5.3.1-ze uwyveti xaziT. 

(5.3.3) da (5.3.8) damokidebulebebis gamoTvlisas meore stadi-

is daleqvis periodi iqneba: 























nWWWQ

W
t

118,48 5,1



 ,       (5.3.9) 

Sesabamisad, danaleqis moculoba iqneba: 


























WW

tQ
WW

1
8,48

1

5,1
saang.

     (5.3.10) 

1963 wels eqspluataciaSi Sesul sionis wyalsacavSi 

eqspluataciis 45 wlis manZilze (2008 wlisaTvis) dagrovda 

24,667 mln.m3 natani. 2008 wlisaTvis wyalsacavis moculoba 

Semcirda da Seadgens 325,0 – 24,667 = 300,373 ml.m3-s (saproeqto 

moculobis 93%). 

sionis wyalsacavis umtyuno muSaobis saimedoobis dasadge-
nad Catarda angariSi, romelic efuZneba wyalsacavis gawmendis 
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im saimedoobis ( ) dadgenas, romlis drosac wyalsacavs ar 

dasWirdeba gawmenda 5 wlis manZilze Tundac 2-jer  [Ц.Е. Мирц-
хулава, 1974]: 

wP

 
k

a

kb a
k

PP
!

e

 w ,    (5.3.11) 

sadac  aris ganawilebis parametri; 2a 5k  – SemTxveviTi 

sidide, romlis ganawilebis dispersia, am SemTxvevaSi, eqvemde-

bareba puasonis ganawilebas; e – neperis ricxvi. 
amocanis amoxsna. Tu davuSvebT, rom wyalsacavis gawmende-

bis raodenoba eqvemdebareba puasonis ganawilebis kanons, maSin 

, . (5.3.12)-is Tanaxmad, imis albaToba, rom 5 wlis 

manZilze wyalsacavs ar dasWirdeba gawmenda 2-ze metad mainc, 

iqneba: 

2a 5k

0361,0
!5

2 25

5 






e

Pk ,               (5.3.12) 

saidanac Cans, rom wyalsacavs 5 wlis manZilze ar sWirdeba 

2-ze metjer gawmenda albaTobiT: 9639,00361,01 P . 

amrigad, wyalsacavis umtyuno muSaobisaTvis saWiroa, rom 

misi saimedooba sakmaod maRali iyos. naTelia, rom wyalsacavis 

eqspluataciis vadis gasazrdelad aucilebelia meqanikuri da 

hidravlikuri gawmenda regularulad, tyis masivebis aRdgena 

da axali masivebis Seqmna, mdinareebis kalapotebis eroziuli 

procesebis stabilizacia da a.S. 

analogiuri kvlevebi Catarda Tbilisis, jvrisa da Jinvalis 

wyalsacavebze. kvlevebis Sedegebma gviCvena, rom es wyalsaca-

vebi jer daleqvis pirvel stadiaSia da maTi umtyuno muSao-

bisaTvis saWiroa saimedoobis maRali mniSvneloba. 
 

5.4. arxebis eqspluataciis xangrZlivobis 

ekologiuri saimedoobis Sefaseba 

statistikuri dakvirvebebis meSveobiT, romlebic Catarda 

zemo samgoris sarwyavi sistemis arxebze betonis filebis 

wyobidan gamosvlaze, mtyunebis cxrilSi, romlis striqonebi, 

zemoT miTiTebuli klasifikaciis Tanaxmad, dayofilia oTx 

asakobriv erTnair jgufad (cxr. 5.4.1), sadac  – maTi aSenebis 

dRidan (t) wlamde funqcionirebadi filebis raodenobaa, romlis 

mniSvnelobac mcirdeba maTi wyobidan gamosvliT;  – filebis 

raodenoba dasawyisSi;  – filebis raodenoba 1,2…n wlis 

il

0l

nlll 21,
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Semdeg;  – (t) wlidan (t+1) wlamde wyobidan gamosuli filebis 

raodenoba;  – mtyunebamde filebis funqcionirebis saimedoo-

ba (t) wlidan (t+1) wlamde. es maCvenebeli gviCvenebs, Tu filebis 

ra nawili aRwevs (t+1) asakamde;  – mtyunebis albaToba – gvi-

Cvenebs, Tu (t) asakis filebis ra nawili gamodis wyobidan (t+1) 

asakamde;  – filebis raodenoba, romlebic agrZelebs funq-

cionirebas (t)-dan (t+1) wlamde;  – momavali funqcionirebis 

saSualo xangrZlivoba. 

id

iP

i

ig

0
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,       (5.4.1) 

sadac  – obieqtis funqcionirebis zRvruli asakia. 

cxrilis mtyunebis maCveneblebis damokidebuleba ganisazRv-

reba Semdegi damokidebulebebiT: 

 1
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      (5.4.2) 

erTi wlis manZilze mtyunebis albaTobis intensivoba SeiZ-

leba gamoviangariSoT formuliT: 

 
ttd

W

5.0
1

t

tt
t Wl

d
g




 ,            (5.4.3) 

sadac  – (t) asakis obieqtebis wyobidan gamosvlis wilia. tW

magaliTi 1. gamoviangariSoT arxis wyobidan gamosvlis 

intensivoba tiles formuliT, cxr. 5.4.1-Si mocemuli arxis 

funqcionirebis  monacemebis meSveobiT. 

gvaqvs: 0320.0
500
16

2 g ;  0491.0
427
21

8 g ; 

 968.0
500

16500
2 


 ;  9508.0

427
21427

8 


P ; P

 0325.0
968.01

0320.02
2 




 ;  0503.0
9508.01
0491.02

8 



 . 

gantolebebis sistemis amoxsna a da b-s mimarT gvaZlevs: 

0325.0e2 aa ; ; saidanac 0503.0e8 b a  da 0373.0b . b 0306.0



cxrili 5.4.1 

zemo samgoris sarwyavi sistemis arxebis elementebis 

(betonis filebi) mtyunebis cxrili ( fila) 5000 l

ar
x
is

 a
s
ak
i 

w
l
eb

S
i,
 (

t)
 

funqcioni-
rebadi 
betonis 
filebis 

raodenoba 
(t) asakamde, 

  il

wyobidan gamo-
suli betonis 
filebis rao-

denoba (t) asaki-
dan (t+2) 

asakamde,  id

wyobidan gamo-
suli betonis 

filebis 
saerTo raode-
noba (t) asakidan 
(t+2) asakamde, 

 id  

mtyunebis 
(wyobidan 
gamosvlis) 
albaToba, 

iii ldg   

 

funqcionire-
bis albaToba 
(t) asakidan 

(t+1) asakamde, 

i

ii
i l

dl
P


  

mtyunebis 
(wyobidan 
gamosv-
lis) 

intensi-
voba, 

i

i
i P

g




1
2



wyobidan 
gamosvlis 
(mtyunebis) 

intensivobis 
formula, 

   btat e

1 2 3 4 5 6 7 8 
2 500 16 16 0.0320 0.968 0.0325 
4 484 18 34 0.037 0.9628 0.0377 
6 466 19 53 0.0407 0.9592 0.0415 

  btat e  

  tt 0372.0e0306.0
8 427 21 74 0.0491 0.9508 0.0503 
10 426 21*) 95 0.0492 0.9507 0.0504 
12 405 22 117 0.0543 0.9456 0.0558 
14 383 24 141 0.0626 0.9373 0.0646 

  btat e  

  tt 0398.0e0354.0

16 359 26*) 167 0.0724 0.9276 0.0752 
18 333 28*) 195 0.0841 0.9159 0.0878 
20 305 31*) 226 0.1016 0.8984 0.1070 
22 274 34*) 260 0.1241 0.8759 0.1323 

  btat e  

  tt 0515.0e0416.0

24 240 39 299 0.1625 0.8375 0.1769 
26 201 47*) 346 0.2338 0.7662 0.2648 
28 154 65 411 0.4221 0.5779 0.5350 

  btat e  

  tt 0863.0e0558.0
*) wyobidan gamosuli filebis raodenoba iTvleba funqcionirebadi 500 filidan. 
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amrigad, cxr. 5.4.1-is pirveli sami monacemisaTvis mwyobridan 
gamosvlis intensivoba SeiZleba warmovadginoT Semdegi 
gantolebiT: 

  btat e ,     (5.4.4)   tt 0372.0e0306.0
monacemebi yvela intervalisa da asakisaTvis moyvanilia 

cxr. 5.4.1-Si. 
aprioruli da raodenobrivi saangariSo monacemebis Sedare-

bam gviCvena, rom saangariSo sqemebi adekvaturad warmogvidgens 

arxebis funqcionirebis xangrZlivobas 20t  wlamde (rodesac 
arxebis funqcionirebis albaToba da Sesabamisad, mtyunebis 
(wyobidan gamosvlis) intensivoba umniSvnelod icvleba); 20 
wlis Semdeg betonis filebiT mopirkeTebuli arxebis mtyunebis 
(wyobidan gamosvlis) intensivoba izrdeba da uaxlovdeba 
daZvelebuli (anu daberebuli) obieqtebis rigs. 

am gamosaxulebis meSveobiT SeiZleba ganvsazRvroT arxebis 

funqcionirebis asakic (t). Tu CavTvliT, rom adamianis sikvdili 
da arxebis wyobidan gamosvla (mtyuneba, dangreva) – analogiu-
ri movlenebia, SeiZleba daaxloebiT davadginoT daZvelebadi 

arxebis, romlebic funqcionirebs  (t) asakamde, mwyobridan gamo-
svlis albaToba ( ); funqcionirebis albaToba (t)-dan (t+1) 

asakamde da sxva maCveneblebi [Р. Барлоу, 1985; Ц.Е. Мирцхулава, 1974]. 
tg

miRebuli mtyunebis intensivobis    
 tP

tf
t   monacemebis saSua-

lebiT, Tu gvecodineba albaTobis monacemebis funqcionaluri 
damokidebuleba, SeiZleba dadgindes danarCeni sami funqcia: 

1. arxebis umtyuno funqcionirebis albaToba 0-dan (t)-mde (ta 
intervalSi): 

 
 



t

tdt

tP 0e


;    (5.4.5) 

2. arxebis mtyunebis albaToba: 

   
 



t

tdt

tPtQ 0e11


,      (5.4.6) 

sadac  – albaTobis funqciaa, romelic ganisazRvreba, 

rogorc sapirispiro  movlenis albaToba, xolo misi drois 
grafiki – gadarCenis mrudia. 

 tQ

3. arxebis mtyunebis ganawilebis simWidrove: 

     
 



t

tdt

ttF
td

d
tf 0e



       (5.4.7) 

SesaZlebelia grafikuli meTodis gamoyenebac [И.Г. Венецкий, 
1971]. 
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aseTi angariSi SeiZleba Catardes arxebis sxvadasxva defor-

maciebisaTvis da kerZod, miwis arxebSi garecxvisa da daleqvi-

saTvis, Tu, ra Tqma unda, gveqneba dakvirvebebis rigi (ramdenime 

wlis mainc) monace,ebi.  

migvaCnia, rom arxebis daZvelebis procesis aseTi warmodge-

na xels Seuwyobs im RonisZiebebis damuSavebas, romlebic Sea-

ferxebs daZvelebis (daberebis) meqanizms da amiT gazrdis arxe-

bis umtyuno funqcionirebis xangrZliobas. 

aqve unda aRiniSnos, rom Cven ar gvaqvs pretenzia da imis 

iluzia, rom arxebis daZvelebis problema mTlianad gadawyveti-

lia. saboloo gadawyvetisTvis saWiroa arxebSi mimdinare sxva 

deformaciebis monacemebi wlebis manZilze da problemis gan-

xilva maT erTobliobaSi, rac Cveni kvlevebis Semdeg etaps 

warmoadgens. 

magaliTi 2. ajameTis sarwyavi sistemis eqspluataciaze 

dakvirvebebma gviCvena, rom 10 wlis manZilze (1992-2002 ww.), 

rodesac ar xdeboda natanisagan arxis gawmenda, masSi xarji 

4-jer Semcirda. maSasadame, arxis normaluri muSaobisaTvis 

saWiroa misi gawmenda saSualod yovel 2,5 weliwadSi. maSin 

imis albaTobis dadgena, rom arxs ar dasWirdeba 5 wlis man-

Zilze 2-jer gawmenda, iqneba Semdegi. 

amocanis amoxsna: Tu davuSvebT, rom arxis gawmendis raode-

noba eqvemdebareba puasonis ganawilebas, maSin , 

sadac a – ganawilebis parametria. 

   82 XMa

imis albaToba, rom arxs 5 wlis manZilze 2-jer mainc das-

Wirdeba gawmenda, iqneba: 

 
a

k

kxx e
k

a
PP 

 
!

. 

Sesabamisi mniSvnelobebis Casmis Semdeg am gamosaxulebis 

mniSvneloba iqneba: 

  04,00361,0
!5

2 2
5

 
 eP kx . 

maSasadame, arxs ar dasWirdeba 2-jer gawmenda Semdegi alba-

TobiT: 

96,004,01 P . 
aRsaniSnavia, rom arxebis saimedoobis gazrda miiRweva 

rogorc TviT arxis, ise misi calkeuli elementebis saimedoo-

bis gazrdiT. 

radgan dauSvebelia mimdevrobiTi erTZafiani arxis (rome-

lic rezervis gareSe Sendeba) mwyobridan gamosvla, amitom misi 

elementebis saimedooba sakmaod maRali unda iyos. 
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Tavi 6. mTis wyalsacavebis wyaldamcavi 

zonis da sanapiro zolis gabaritebis 

dadgenis meTodika  

 
wyaldamcavi zonis (w.z.) daniSnulebaa: anTropogenuri da 

bunebrivi zemoqmedebis Sedegad dabinZurebuli wylebis gawmen-

da.  

w.z.-is meSveobiT xorcieldeba biogenuri elementebis Sekave-

ba bunebrivi filtrebis (mindori, tyis zolebi da sxv.) meSveo-

biT. am mdgomareobidan gamomdinare, w.z.-is sigane ganisazRvreba 

dabinZurebuli ferdobuli nakadebis mTliani SekavebiT da 

gadayvaniT gruntis nakadebSi. 

wyaldamcavi sanapiro zolis (s.z.) Sida sazRvaria wyalsaca-

vis Setborvis done, xolo gare sazRvari iniSneba forsirebu-

li Setborvis donis da napiris 50-wliani gadamuSavebis (Set-

borvis da xramebis) gaTvaliswinebiT. 

wyaldamcavi zolis (s.z.)  sigane iniSneba wyalsacavis 

1%-iani uzrunvelyofis datborvis zolidan. 

w.z.-is gabaritebis gansazRvrisas saWiroa dadgindes bioge-

nuri datvirTvis moculobisa da bunebrivi filtrebis STanTq-

mis Sefardeba. 

angariSis pirveli etapia wyalsacavis mimdebare teritoriis 

daraioneba misi gamoyenebis mixedviT: soflis meurneoba, seli-

tiburi, mecxoveleoba, samrewvelo, bunebrivi filtrebi da sxv. 

Semdeg ganisazRvreba am teritoriebis sigrZe da farTobi, 

zedapiris daxriloba, niadagebis tipi, orografia, biogenuri 

datvirTvis Taviseburebani, eroziuli procesebi, abrazia da a.S. 

am monacemebis mixedviT pirveli miaxloebiT w.z.-is sigane 

m, Tu: 5004000 L

– ferdis teritoria tyiT dafarulia 70%-mde; 

– tye foTlovania da qviSnari niadagebia;  

– ferdi CrdiloeTis eqspoziciisaa da misi daxriloba –5-ia. 
sxva SemTxvevaSi w.z.-is sigane ganisazRvreba damokidebule-

biT: 
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 iP lKKKKLL  simq.eniad.ty.%0%1  ,          (6.1) 

sadac  – w.z.-is siganea 1%-iani Camonadenisas; %1L 5004000 L m;  

 2% P  – ferdobuli Camonadenis gadasvlis koeficienti 

  VS CC 2 ;  

ty.K  – tyis saxeobis koeficientia: 

tyis 

saxeoba 
foTlovani Sereuli wiwvovani

ferdze Tavisufali 

mcenareebia 

ty.K  1,0 0,92 0,85 2,5 

  – koeficientia ferdis simqisis gaTvaliswinebiT: 

 ferdis gardigardmo moxvnisas 

simq.K

6,1simq.K ; ferdis gaswvriv 

 moxvnisas 4,2simq.K  

  – ferdis eqspozicia: eK

ferdis 

eqspozicia

Crd.-aRm. da 

dasavleTi 

samx.-aRm. 

da Crd.-das.

samxreTi da 

samx.-das. 

eK  1,0 0,8 1,2 

  – ferdis niadagis koeficientia: niad.K

niadagi 
mCate 

niadagi 

saSualo 

niadagi 

mZime 

niadagi 

niad.K  1,0 1,5 2,0 

il  – etalonuri (5) da faqtobrivi ferdis 
daxrilobebis Semasworebeli: 

ii Ll  saS.27,0 ;                     (6.2) 

saS.L  – w.z.-is sigane: 

simq.eniad.ty.saS. KKKKLL P  %0  ,            (6.3) 

i  – faqtobrivi da etalonuri (5) ferdebis daxrilo-

bis sxvaobaa. 
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biogenuri elementebis Camonadenis 

gamotanis angariSi 

 

biogenuri elementebia – azoti, fosfori, kaliumi, kalciu-

mi, rkina, gogirdi da sxv. biogenuri elementebis ZiriTadi wya-

roebia: mineraluri da organuli sasuqi, nakeli, dasaxlebuli 

punqtebis yofiTi Camonadeni (cxr. 6.1). 

cxrili 6.1 

sasuqebSi biogenuri elementebis raodenoba 

sasuqi azoti 

(N) 

fosfori 

(P2O5) 

kaliumi 

(K2O) 

nakeli (axali) 0,45 0,23 0,50 

nakeli (3-5 Tvis 

Semdeg) 

0,22 0,01 0,46 

torfi 1,50 0,15 0,08 

qaTmis skintli 1,50 1,50 0,90 

superfosfati – 18,0 – 

amofosi 12,0 44,0 – 

 

rukebze (M 1:500010000) wyalSemkrebi auzebis, maTze gamoye-

nebis saxeobebisa da biogenuri datvirTvis datanis Semdeg 

iangariSeba biogenuri nivTierebebis Camonadeni formuliT: 

FRW                          (6.4) 

sadac F – daTesili kulturebis farTobia; R – biogenuri 

nivTierebebis gamorecxvis kuTri raodenoba (daTesili 

kulturisaTvis), kg/ha: 

YKaR  b ,                      (6.5) 

sadac a – gamorecxvis koeficientia (cxr. 6.2); Kb – mosavlis 

aRebisas biogenuri nivTierebebis gamotanis koeficienti, 

kg/ha (cxr. 6.3); Y – saSualo wliuri mosavlianoba, c/ha. 

saorientaciod w.z-is sididis dadgena SesaZlebelia 

cxr. 6.4-is gamoyenebiT. 
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cxrili 6.2 

wyalsacavSi biogenuri nivTierebebis gamotanis koeficienti (a) 

koeficienti (a) 
kultura niadagi, zona N  

(azoti) 
P2O5 

(fosfori)
K2O 

(kaliumi) 

eweriani 0,16 0,12 0,007 saSemodgomo 

xorbali Savmiwa 0,12 0,11 0,007 

sagazafxulo 
xorbali 

yvela tipis 
zonisaTvis  

0,16-0,48 0,04-0,12 0,12-0,41 

kartofili eweriani 0,21-0,30 0,17-0,10 0,32-0,33 

kombosto yvela tipis 
zonisaTvis  

0,06-0,07 0,3-0,4 0,5-0,6 

sakvebi 
balaxi 

yvela tipis 
zonisaTvis  

– 0,15-0,2 0,25-0,3 

 
cxrili 6.3 

biogenuri nivTierebebis gamotanis koeficienti 

mosavlis aRebisas (Kb) 

                                                          kg/ha 

koeficienti (Kb) 
kultura niadagi N  

(azoti) 
P2O5 

(fosfori)
K2O 

(kaliumi) 

eweriani 2,45 1,2 2,6 saSemodgomo 

Wvavi Savmiwa 2,5-3,2 1,2 2,4-2,7 

tyis 3,2 1,2 2,5 

eweriani 3,4 0,9 2,0 

saSemodgomo 

xorbali 

Savmiwa 2,9 1,0 2,7 

kartofili eweriani 0,5 0,15 0,7 

sakvebi 
balaxi 

eweriani 1,76 0,63 1,95 

 

wyalsacavSi biogenuri nivTierebebis prognozirebadi Camo-

nadenis gamotana (biogenuri datvirTva – nd) normatiuli mona-

cemebis (cxr. 6.4) safuZvelze xorcieldeba gamoyenebuli far-

Tobebis, mosaxleobis, saqonlis raodenobis gaTvaliswinebiT: 

bndn W ,                       (6.6) 

sadac  – biogenuri jamuri datvirTvaa, kg/weliwadSi;  – 

normatiuli maCvenebeli datvirTvis erTeulze (cxr. 6.2); 

– raodenobrivi maCvenebeli (teritoriis farTobi, 

mosaxleobis da saqonlis raodenoba da sxv.). 

d
n nW

b
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cxrili 6.4 

biogenuri elementebis gamonatanis norma 

gamonatani,  

(kg/weliwadSi) 
nW

gamonatanis wyaro 

azoti fosfori 

mosaxleoba (erTi adamianis, cxovelis da a.S. 

farTobis erTeulidan) 

0,355 0,777 

saxnavi miwebi 3,0 1,0 

sarwyavi miwebi 15,0 0,5 

saqoneli 0,26 3,64 

frinveli 0,092 0,0092 

Rori (erTi erTeulis 100 kg masaze) – 45,0 

cxvari (igive) –  20 

 

wyalsacavis sarekreacio mizniT gamoyenebisas angariSSi 

saWiroa mosaxleobis raodenobis gazrda wlis Sesabamis sezon-

Si. 

 

biogenuri narCeni datvirTvis (nn) gansazRvra 

 

biogenuri narCeni datvirTva (nn) – es aris biogenuri 

nivTierebebis raodenoba, romelic Caedineba wyalsacavSi: 

fdn nnn  ,                        (6.7) 

sadac  – bunebrivi filtrebiT STanTqmuli biogenuri 

elementebis raodenobaa (cxr. 6.5). 

fn

cxrili 6.5 

bunebrivi filtrebiT biogenuri elementebis STanTqmis norma 

filtris tipi STanTqmis norma, t/ha weliwadSi 

(fosforis) 

tye 0,031 

saTibi 0,004 

Waobi 0,18 

tyis zoli 0,017 

biogenuri datvirTvis narCeni moculoba ganisazRvreba 

mTliani fosforis datvirTviT (t/ha weliwadSi): 

R

WP




 1

n ,                       (6.8) 
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sadac P  aris fosforis koncentracia (ml/l); W – mdinaris 

wliuri Camonadeni (m3); R – wyalsacavSi fosforis Sekavebis 

koeficienti: 

gS
R




30
24

,                        (6.9) 

sadac gS aris datvirTva wyliT (m3/m2), an 
S

W
gS   (W – 

wyalsacavis moculoba, S – wylis zedapiris farTobi). 

am maCveneblebis gamoyenebiT SesaZlebelia wyalsacavis 

wylis xarisxis prognozireba. Semdgom ganisazRvreba wyal-

damcavi RonisZiebebis `simZlavre~ (balebSi) (cxr. 6.6). 

cxrili 6.6 

wyaldamcavi RonisZiebebis `simZlavre~ 

(balebSi) 

narCeni datvirTva biogenuri 

elementebis 

wyaroebi 

biogenuri 

t/weliwadi 

fosfori 

t/weliwadi 

ferdis 

daxriloba 

gradusi 

bali 

< 5 2 
> 5 3-4 

seliteburi 

teritoriebi 
< 6 < 2 

> 10 5-6 
< 5 3 
> 5 4-5 

seliteburi 

teritoriebi 
> 6 > 2 

> 10 7 
< 5 3 
> 5 4 

saxnavi 

miwebi 
< 60 < 15 

> 10 6-7 
< 5 4 
> 5 7 > 60 > 15 

> 10 8 
< 5 1 
> 5 1 < 15 < 0,5 

> 10 3-4 
< 5 2 
> 5 3 

sarwyavi 

miwebi 

> 15 < 30 

> 10 4-6 
< 5 4 
> 5 6 < 30 < 30 

> 10 8 
< 5 5 
> 5 7-8 

fermebi 

> 30 > 30 

> 10 9-10 
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cxr. 6.6-is mixedviT rekomendebulia wyaldamcavi RonisZie-

bebis Catareba: 

– xuT balamde – saWiroa zedapiruli Camonadenis Semcire-

bis RonisZiebebi, xolo xuTze metisas ki – teqnikuri RonisZie-

bebi. 

damuSavebuli rekomendaciebis gamoyenebiT gaangariSebulia 

sionis wyalsacavis wyaldamcavi zonebi (w.z.) (nax. 6.1). 

 

nax. 6.1. sionis wyalsacavis wyaldamcavi zonis sazRvrebi
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daskvnebi 
 

winamdebare monografiaSi ganxilulia mTis wyalsacavebis 

garemoze zemoqmedebisa da maTi SeqmniT warmoqmnili sakiTxebi. 

saqarTvelos meurneobis mzardi moTxovnebis dasakmayofi-

leblad aucilebelia mdinareebis Camonadenis ganawileba mTis 

wyalsacavebis SeqmniT, rac ganpirobebulia saqarTvelos mTiani 

teritoriiT (75%). saqarTvelos mTis wyalsacavebi uzrunvel-

yofs miwis masivebis morwyvas, wyalmomaragebas, kurortebis 

mimdebare teritoriebze dasvenebisa da sportuli zonebis 

organizacias, mdinareebis hidroenergo resursebis gamoyenebas, 

wyaldidobebis Tavidan acilebas da sxv. 

mTis wyalsacavebis Seqmna – adamianTa Semoqmedebis is 

sferoa, romelic iwvevs garemos swraf da mravalferovan 

gardaqmnebs. amave dros, rogorc calkeuli wyalsacavebi, ise 

maTi kaskadebi, ganuwyvetliv icvleba droSi. es cvlilebebi 

gamowveulia, rogorc bunebrivi procesebis zemoqmedebiT, ise 

anTropogenuri faqtorebiT (mdinareze axali wyalsacavebisa da 

hidrokvanZebis mSenebloba, wylis resursebis auzTaSorisi 

gadanawileba da eqspluataciis reJimis cvlilebebi meurneobis 

dargebis moTxovnilebebis Sesabamisad, wyalsacavebis zonaSi 

sainJinro nagebobebis mSenebloba da a.S.). amitom, wyalsacavebis 

daproeqtebisa da eqspluataciis dros yovelive da yvelaferi 

unda daeqvemdebaros wyalsacavebis kompleqsuri gamoyenebis 

optimalur pirobebs wyalTa meurneobis ganviTarebis yovel 

prognozirebad etapze. 

wyalsacavebis kompleqsuri gamoyenebis efeqturoba bevr faq-

torzea damokidebuli: wyalsacavis teritoriis bunebriv da same-

urneo pirobebze, mis parametrebze, eqspluataciis reJimze da sxv. 

mTis wyalsacavebis Seqmnisa da maTi eqspluataciis proces-

Si Seswavlili da gaanalizebuli unda iyos saproeqto gadaw-

yvetilebis mosalodneli nebismieri Sedegi (parametrebis arCe-

va, eqspluataciis reJimi, meCeCis gamoyeneba da a.S.). wyalsacavi 

unda ganixilebodes erTdroulad: a) rogorc unikaluri pro-

duqciis – wylis sawyobi; b) rogorc obieqti, romelic arsebi-

Tad cvlis wylis sawyis Tvisebebs; d) rogorc energiis wyaro 
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da wylis akumulatori hidroeleqtrosadgurebisaTvis; e) rogorc 

akvatoria, romelic gamoiyeneba rekreaciuli, saTevze meurneobis, 

wylis transportisaTvis; v) rogorc teritoriis damkargveli 

(datborva, Setborva, napirebis gadamuSaveba); z) rogorc obieqti, 

romelsac Seaqvs arsebiTi cvlilebebi bunebaSi da mdinareebis 

xeobebSi, tbebSi da SesarTavis ubnebSi. 

mTis wyalsacavebis mecnieruli gamokvlevebi arc Tu didi 

xnis win daiwyo da maTi gamokvlevebis ZiriTadi mimarTulebebia:  

– kvlevebi, romlebic mimarTuli iqneba wylis xarisxis 

SenarCunebaze da wyalsacavebis biologiuri produqtiu-

lobis zrdaze; 

– wyalsacavebis garemoze zemoqmedebis kanonzomierebebis 

kvlevebi; 

– arsebuli wyalsacavebis kompleqsuri gamoyenebis sakiT-

xebis kvlevebi meurneobis maqsimaluri efeqturobis miR-

wevis mizniT. 

mecnieruli kvlevebi unda moicavdes Teoriul ganzogade-

bebs, wyalsacavebis Seqmnisa da gamoyenebis msoflio gamocdi-

lebis Seswavlas, procesebisa da movlenebis dinamikis gamo-

kvlevas, am movlenebis prognozirebis meTodebis SemuSavebas. 

wyalsacavebis kompleqsuri gamoyenebis efeqturobis gazr-

dis mizniT aucilebelia ori piroba: 1) mravalwliani kompleq-

suri mecnieruli gamokvlevebis eqspediciis organizeba ramdeni-

me wyalsacavze, romlebic ganlagebuli iqneba sxvadasxva buneb-

riv zonebSi da aRWurvili iqneba Tanamedrove teqnikiT; 2) am 

wyalsacavebze sxvadasxva eqsperimentebis Catareba sawarmoo 

masStabebSi, Teoriuli winadadebebisa da rekomendaciebis Sesa-

mowmeblad. 

gansakuTrebuli yuradReba unda mieqces wylisa da miwisze-

da ekosistemebis ganviTarebas, SenarCunebas da wyalsacavis 

wylis resursebis dacvas dabinZurebisagan, wyalsacavis TviT-

gamwmendi unaris intensifikaciis kompleqsuri RonisZiebebis 

ganxorcielebas, savarguli miwebis datborvis maqsimalurad 

SesaZlo Semcirebas, wyalsacavebisa da mdinareTa sistemebis 

kontrolisa da marTvis meTodebis SemuSavebas. 

problemebi, romlebic ukavSirdeba mTis wyalsacavebis gare-

moze zemoqmedebas, maT Seqmnasa da kompleqsur gamoyenebas – 

saerToa msoflios yvela qveynisaTvis, amitom qarTvel mkvle-

varTa gamocdileba ueWvelad saintereso iqneba msoflios bevri 

mkvlevarisaTvis. 
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