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mdinare durujis ekologiuri problemebi 

da garemosdamcavi inovaciuri 

RonisZiebebi 

anotacia 

naSromSi 2000-2017 wlebSi Catarebuli savele-

eqspediciuri da Teoriuli kvlevebis analizis sa-

fuZvelze Sefasebulia mdinare durujis wyalSemk-

reb auzSi mimdinare eroziuli procesebi da damuSa-

vebulia maTi prognozirebis meTodebi. 

savele statistikuri rigisa da albaTobis 

Teoriis gamoyenebiT dadgenilia mdinare durujis 

RvarcofebisaTvis sxvadasxva uzrunvelyofis maqsi-

maluri xarjebi da Rvarcofis mier transportire-

buli Rvarcofuli masis moculobebi. 

Teoriuli kvlevis safuZvelze miRebulia damo-

kidebulebebi, romelTa daxmarebiT iangariSeba 

bmuli Rvarcofis frontis ZiriTadi maCveneblebi.  

katastrofebis Teoriis gamoyenebiT Seswavli-

lia eroziul-Rvarcofuli procesebisa da Rvarcof-

sawinaaRmdego tramplinis tipis nagebobaze Rvarco-

fis zemoqmedebisas mwyobridan gamosvlis Tvisobri-

vi xasiaTi.  

mdinare durujis kalapotis regulirebisaTvis 

warmodgenilia mdinaris ekologiuri problemebis 

dazustebuli prognozi da garemosdamcavi axali 

inovaciuri RonisZiebebi. 
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ganxilulia konstruqciebis daproeqtebisaT-

vis Sesabamisi gaangariSebis meTodologia, nagebobe-

bis muSaobis saimedoobisa da konstruqciis mwyob-

ridan gamosvlis riskis mxedvelobaSi miRebiT. 

qalaq yvarlis mosaxleobis mdinare durujis 

Rvarcofebisagan usafrTxoebis mizniT damuSavebu-

lia strategiuli sqema da Rvarcofuli masis uti-

lizaciis sxvadasxva mimarTulebebi. 

warmodgenilia q. yvarlis mosaxleobis mdinare 

durujis Rvarcofebisgan dacvis RonisZiebaTa komp-

leqsuri sqema, stiqiis sawinaaRmdego Sesabamisi 

mTeli rigi prevenciuli RonisZiebebis mxedvelo-

baSi miRebiT. 

qalaq yvarlis mosaxleobis md. durujis Rvar-

cofebisgan damcavi kompleqsuri RonisZiebebis gan-

xorcielebisaTvis saWiro invensticiebis moZiebis 

mizniT monografiaSi mocemulia saorientacio 

xarjTaRricxva mrewvelobisa da soflis meurneo-

bis sxvadasxva dargebis mimarTulebebis mixedviT. 

monografiaSi yuradReba gamaxvilebulia md. 

durujis Rvarcofuli koloiduri gamonatanis 

savele-samecniero kvlevaze sasoflo-sameurneo 

miznebisaTvis, kerZod,  qinZmaraulis yurZnis savar-

gulebis farTobebis gazrdis mimarTulebiT. 
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ECOLOGICAL PROBLEMS OF THE RIVER DURUJI 

AND INNOVATIVE ENVIRONMENTAL MEASURES 

Summary  

The work gives the evaluation of the erosive 

processes taking place in the water catch basin of the 

river Duruji and develops the methods to forecast them 

based on the field-and-expedition and theoretical studies 

of 2000-2017.  

By using the field statistical series and theory of 

probability, the peak discharge values for the mudflows of 

the river Duruji of different provisions and volumes of mud-

flow masses transported by the mudflows are identified.  

Based on the theoretical studies, the relations used 

to calculate the principal indicators of cohesive mudflow 

front are deduced.  

By using the theory of catastrophes, the qualitative 

properties of the erosive-mudflow processes and break-

down of a springboard-type anti-mudflow structure due to 

the impact of a mudflow are explored.  

A forecast of ecological problems of the river and 

new innovative environmental structures are proposed to 

regulate the river Duruji bed.  

The calculation methods needed to design the 

structures are reviewed by considering the performance 

reliability of the facilities and risks of the structure break-

down.  

With the goal of protecting the population of the city 

of Kvareli against the mudflows across of the river Duruji, 
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a strategic plan and various options to utilize the mudflow 

mass are developed.  

A thorough plan of measures to protect the popula-

tion of the city of Kvareli against the mudflows of the river 

Duruji is developed by considering a number of relevant 

preventive measures against rudiments. 

Aiming at obtaining the investments needed to 

realize the thorough measures to protect the population 

of the city of Kvareli against the mudflows of the river 

Duruji, the monograph gives an approximate budget for 

different branches of industry and agriculture.  

The monograph accents the field-and-scientific 

studies of colloid mudflow drift of the river Duruji to be 

used for agricultural purposes, in particular, to increase 

the areas of the plots with the vine of Kindzmarauli 

variety.  
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ЭКОЛОГИЧЕСКИЕ ПРОБЛЕМЫ РЕКИ ДУРУДЖИ И 

ИННОВАЦИОННЫЕ  ПРИРОДООХРАННЫЕ 

МЕРОПРИЯТИЯ 

Аннотация 

В настоящей работе на основании анализа поле-

вых экспедиционных и теоретических исследований, 

проведенных в 2000-2017 годах, оценены эрозионные 

процессы, происходящие в водосборном бассейне 

реки Дуруджи и разработаны методы их прогнозиро-

вания. 

С применением полевого статистического ряда и 

теории вероятности установлены максимальные рас-

ходы для различного обеспечения безопасности от 

селей на реке Дуруджи и от объемов селевых масс, 

транспортированных селями. 

На основании теоретических исследований по-

лучены зависимости, посредством которых рассчиты-

ваются основные показатели фронта связных селей.  

С применением теории катастроф изучены эро-

зионно-селевые процессы и качественный характер 

выхода из строя противоселевого сооружения трамп-

линного типа при воздействии на него селя.  

Для регулирования русла реки Дуруджи пред-

ставлен прогноз экологических проблем реки и новые 

инновационные природоохранные конструкции. 

Рассмотрена методология соответствующего 

расчета для проектирования конструкций с учетом 

надежности работы сооружений и риска выхода 

конструкций из строя. 
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С целью обеспечения безопасности населения 

города Кварели от селей реки Дуруджи разработаны 

стратегическая схема и различные направления 

утилизации селевой массы. 

Представлена комплексная схема мероприятий 

по защите населения г. Кварели от селей р. Дуруджи 

с учетом целого ряда соответствующих противости-

хийных превентивных мероприятий. 

С целью привлечения инвестиций, необходимых 

для осуществления комплексных мероприятий по за-

щите населения города Кварели от селей р. Дуруджи, 

в монографии представлена ориентировочная смета 

по разным направлениям отраслей промышленности 

и сельского хозяйства. 

В монографии заострено внимание на полевом 

научном исследовании селевого коллоидного наноса 

р. Дуруджи для сельскохозяйственных целей, в част-

ности, в направлении увеличения площадей виног-

радников сорта Киндзмараули. 
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gamoyenebul terminTa ganmartebebi 

 adaptacia [laTinuri `adaptation~ – `Segueba~, 

`Sewyoba~] – organizmis Segueba garemo pirobeb-

Tan arsebobis SesanarCuneblad. 

 geografiuli aRniSvna – specifikuri adgilis, 

regionis an qveynis saxeli, romelic gamoiyeneba 

iq warmoebuli iseTi produqtis aRsaniSnavad, 

romlis gansakuTrebuli xarisxi da Tvisebebi 

ganpirobebulia im adgilisTvis damaxasiaTebeli 

garemo pirobebiTa da adamianuri faqtoriT.  

 geodezia [berZnuli `gē~ da `daizō~ – `dedamiwa~ 

da `vyof (nawilebad)~] – mecniereba, romelic 

swavlobs dedamiwis formebsa da zomebs (umaR-

lesi geodezia) da adgilze iRebs zomebs dedami-

wis zedapiris asasaxavad rukebsa da gegmebze 

(topografia).  

 geologia [berZnuli `gē~ da `logos~ – `dedamiwa~ 

da `moZRvreba~] – mecniereba, romelic swavlobs 

dedamiwis agebulebasa da Sedgenilobas, dedami-

wis qerqis cvalebadobis istorias, dedamiwaze 

organuli sicocxlis istoriasa da sasargeblo 

wiaRiseulis sabadoebs.  

 grunti [germanuli `Grund~ – `miwa~, `niadagi~] – 

miwisa, niadagis myari zedafena. 

 degradacia [franguli `dégradation~] – TandaTano-

biT gauareseba raime Tvisebisa; daqveiTeba, dacema; 

sinonimi – degradireba. 
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 ekologia [berZnuli `oikos~ da `logos~ – `saxli~ 

da `moZRvreba~] – biologiis nawili, romelic 

Seiswavlis organizmebisa da maTi garemos urTi-

erTdamokidebulebas. 

 endemuri saxeoba – mcenareTa da cxovelTa saxe-

obebi, romlebsac axasiaTebT erT garkveul teri-

toriaze gavrceleba; adgilobrivi.   

 erozia [laTinuri `erosion~ – `gamoWma“] – gada-

taniTi mniSvnelobiT niadagis erozia, daSla, 

rRveva da warecxva Rvarebisagan. 

 validacia – mizanTan Sesabamisobis dadastureba.  

 vegetacia (laTinuri `vegetatio~ – botanikuri 

termini) – mcenaris sasicocxlo moqmedeba, misi 

zrdis procesi; savegetacio – igive, rac vegeta-

ciuri. 

 indikatori (laTinuri `indico~ – `vuCveneb~) – sa-

xelwodeba sxvadasxva saxis xelsawyoebisa, rome-

lTac iyeneben fizikuri sidideebis (mag., wnevis, 

datvirTvis da sxv.) gasazomad. 

 klimati [berZnuli `klima~, (`klimatos~)] – ama Tu 

im adgilis meteorologiur pirobaTa erToblio-

ba, amindis reJimi; hava.  

 kombinireba [laTinuri `kombin~] – erTmaneTTan  

Sexameba, SeTanwyoba, kombinacia - rTuli Canafiq-

ri raime miznis misaRwevad.  

 krizisuli mdgomareoba – bunebrivad an adamianis 

mier gamowveuli moulodneli da saxifaTo 
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mdgomareoba, romelic seriozul safrTxes 

uqmnis adamianis, cxovelis janmrTelobasa da 

sicocxles, mcenaris sijansaRes, infrastruqtu-

ras, garemos da droul reagirebas moiTxovs.  

 landSafti [germanuli ~Landschaft~] – raime adgi-

lis (soflis, mindvris, tyis da sxv.) saerTo xedi; 

dedamiwis zedapiris nawili, romlisTvisac dama-

xasiaTebelia reliefis, havis, niadagis, mcenareu-

lobis, cxovelebis da sxv. garkveuli Sexameba.  

 maRalmTiani regioni – geografiuli areali, ro-

melic Seesabameba „maRalmTiani regionebis socia-

lur-ekonomikuri da kulturuli ganviTarebis 

Sesaxeb“ saqarTvelos kanoniT gansazRvrul maRal-

mTiani regionis cnebas. 

 mdinaris auzi [,,River basin”] – dedamiwis zedapi-

ri, saidanac wyali calkeul mdinaresa Tu 

mdinaris qselSi Caedineba. yoveli mdinaris auzi 

Seicavs zedapirul da miwisqveSa wyalSemkrebebs. 

zedapiruli wyalSemkrebebi dedamiwis zedapiris 

ubania, romlidanac wyali mdinaris qselSi an 

mdinareSi Caedineba. 

 meteorologia [berZnuli `meteōra~ da `logos~ – 

`atmosferuli movlenebi~ da `moZRvreba~) – 

1. mecniereba dedamiwis atmosferos, misi agebu-

lebis, Tvisebebisa da masSi mimdinare fizikuri 

procesebis Sesaxeb. 2. moZRvreba amindisa da misi 

winaswari gamocnobis Sesaxeb.  
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 mewyeri [,,Landslide~] – miwis masebis an qanebis 

fenis mowyveta da gadaadgileba mTis kalTaze, an 

ferdobze simZimis Zalis gavleniT. warmoiqmneba 

mTis qanebis simtkicis wonasworobis darRvevis 

an mTis qanebis simtkicis Sesustebis Sedegad, rac 

gamowveulia, rogorc bunebrivi mizeziT, aseve 

adamiani zemoqmedebiT. 

 miwis kadastri – miwis nakveTebis Sesaxeb grafi-

kuli (rukebi, gegmebi) da teqsturi informaciis 

krebuli, romelic asaxavs: nakveTis geografiul 

mdebareobas, farTobs, iuridiul statuss (mesa-

kuTre/mosargeble, sargeblobis forma, SezRud-

vebi), mflobelTa vinaobas, miwis daniSnulebas, 

kategorias, miwaTsargeblobisa da niadagis 

xarisxobrivi maxasiaTeblebis Sesaxeb monacemebs. 

 municipaliteti [germanuli `Munizipalität~] – qa-

laqis an soflis TviTmmarTvelobis organo. 

 prognozi [berZnuli `Prognōsis~] – raime movlenis 

ganviTarebisa da Sedegebis winaswar ganWvreta, 

winaswarmetyveleba arsebuli mecnieruli monace-

mebis safuZvelze.  

 rekognoscireba [laTinuri `Regocnosco~ – `vaTva-

liereb~] – winaswari daTvaliereba, gamokvleva 

(adgilmdebareobisa) geodeziur samuSaoTa sawar-

moeblad.  

 riski [franguli `Risque~] – mosalodneli safr-

Txe, saSiSroeba. safrTxidan gamomdinare, adamia-

nis, cxovelis janmrTelobaze, mcenaris sijansa-
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Reze mavne zemoqmedebis gamovlenis albaToba da 

simZime. riskis gaweva – alalbedze moqmedeba, 

saxifaTo mdgomareobaSi Cadgoma. 

 terasa, terasireba [franguli `Terrasse~] – 1. sac-

xovrebel saxls miSenebuli aivani, romelsac aqvs 

boZebze dayrdnobili saxuravi. 2. terasebi – fer-

dobze kibe-kibe gaCenili an gakeTebuli horizon-

taluri an odnav daqanebuli baqnebi.  

 topografia [berZnuli `topos~ – `adgili~ da 

`grapho~ – `vwer~] 1. geodeziis nawili, romelic 

swavlobs dedamiwis zedapirs, misi gazomvisa da 

gegmaze an rukaze gamosaxvis xerxebs. 2. romelime 

qveynis an adgilis zedapiri da misi nawilebis, 

punqtebis urTierTganlageba. 

 hidravlika [berZnuli `hydraulikos~] – mecniereba 

siTxeebis wonasworobisa da moZraobis kanonTa 

Sesaxeb, agreTve, am kanonebis praqtikuli gamo-

yenebis Sesaxeb. 

 hidrologia [berZnuli `hydōr~ – wyali da `logos~ 

–`moZRvreba~] – mecniereba,  romelic swavlobs 

wylis sivrceebs, wylis mimoqcevas dedamiwis 

zedapirze. 

 hidrometeorologia [berZnuli `hydōr~ – `wyali~ 

da meteorologia] – mecniereba, romelic swav-

lobs wylis mimoqcevas atmosferoSi.  

 GIS – geografiuli sainformacio sistema.  

 GPS – satelituri sanavigacio sistema. 
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 wyalmovardna [`Flood~] – mdinareSi wylis donis 

swrafi, SedarebiT moklevadiani aweva, rac gamow-

veulia Tavsxma wvimebiT, Tovlisa da yinulis in-

tensiuri dnobiT, aseve miwis kaSxlebis garRve-

viT. 

 Rvarcofi [Debris Flow an Mudflow] – swrafi, 

uecari kalapoturi nakadi, romelic Sedgeba 

wylis, gruntis mcire nawilakebis, koloidebisa 

da mTis qanebis monatexebisagan. Rvarcofi viTar-

deba mcire zomis mTis mdinareebis auzebSi. 

 Rvarcofuli procesi [Debris Flow an Mudflow 

Processes] – bunebrivi procesebis erToblioba, 

romelic aerTianebs Rvarcofebis formirebisa da 

moZraobis etaps.  

 Rvarcofuli movlena [Debris Flow an Mudflow 

Phenomena] – Rvarcofuli procesebis realiza-

ciis forma bunebriv an adamianis mier Secvlil, 

gansazRvrul geografiul garemoSi. Rvarcofuli 

movlena aseve moicavs Rvarcoful process da mis 

Sedegs – reliefisa da Rvarcofuli genezisis 

danaleqs. 

 Rvarcofuli riski [Debris Flow an Mudflow Risk] – 

adamianTa msxverplis da ekonomikuri zaralis 

mosalodneli raodenoba, rac gamowveulia 

Rvarcofis moZraobiT. Rvarcofuli riskis 

raodenobrivi Sefaseba xorcieldeba albaTobis 

Teoriis gamoyenebiT. 
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 Rvarcofuli kalapoti [Debris Flow an Mudflow 

Chanel] – wyalsadinaris kalapoti, romelSic 

moZraobs Rvarcofi. 

 Rvarcofuli auzi [Debris Flow an Mudflow Basin] – 

wyalSemkrebi auzi, romlis sazRvrebSi xdeba 

Rvarcofis formireba, xolo maTi moZraoba 

mdinaris kalapotSi. Rvarcofuli auzi iyofa sam 

ZiriTad morfodinamikur zonad: Rvarcofis for-

mirebis, tranzitisa da akumulaciis zonad. 

 RvarcofsaSiSroeba [Debris Flow an Mudflow Basin 

Hazard] – Rvarcofis moZraobis Sedegad adamianTa 

sicocxlisa da materialuri Rirebulebebis 

dakargvis safrTxe. 

 Rvarcofis gamotanis konusi [Debris Flow an Mud 

flow Fan] – Rvarcofuli masis saboloo akumula-

ciis tipiuri forma; aqvs damreci konusis 

segmentis forma. Rvarcofis gamotanis konusi 

Sedgeba Rvarcofuli danaleqisagan, siganis sigr-

ZesTan damaxasiaTebeli Sefardeba Seadgens 1:10. 

 Rvarcofuli masis moculoba [Debris Flow an 

Mudflow Volume] – warmoadgens Rvarcofis mier 

transportirebul myari da Txieri masis mocu-

lobas, romelic erTjeradad gamoitaneba Rvar-

cofis mier (m
3
). 

 Rvarcofmcodneoba [Debris Flow an Mudflow Basin 

Studies] – mecnieruli mimarTuleba, romlis kvle-

vis obieqts warmoadgens Rvarcofebi da Rvarco-

fuli auzebi, dedamiwis zedapiris is ubnebi sadac 
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mimdinareobs Rvarcofis warmoqmnis procesi.  

 RvarcofsawinaaRmdego nageboba [Debris Flow an 

Mudflow Protection Structures] – erT-erTi (teqniku-

ri) RonisZieba Rvarcofebisagan dacvis Ronis-

ZiebaTa sistemaSi. RvarcofsawinaaRmdego nagebo-

bebis daniSnulebaa uSualo zemoqmedeba moZrav 

Rvarcofze, misi gaCerebis an zemoqmedebis zonis 

SezRudvis mizniT. konkretulad, Rvarcofsawina-

aRmdego nagebobebi, ZiriTadad daniSnulebis mixed-

viT, iyofa sam klasad: saregulacio, Semakavebeli 

da mastabilizebeli. 

 RvarcofsaSvi [Debris Flow an Mudflow Chute] – 

RvarcofsawinaaRmdego nagebobaTa erT-erTi tipi, 

romlis ZiriTadi daniSnulebac aris Rvarcofis 

transportireba. RvarcofsaSvi, Tavis mxriv war-

moadgens rkinabetonis Rars da Rvarcofuli ka-

lapotis gagrZelebas dasacavi xazovani obieqtis 

(rkinigzis an gzatkecilis vakisi, arxi da a.S. ) 

zemodan. 

 Rvarcofsacavi [Debris Flow an Mudflow-Storage 

Reservoir] – RvarcofSemakavebeli kaSxlis zeda 

biefTan Rvarcoful auzSi ganlagebuli xeobis 

ubani, sadac koncentrirdeba Rvarcofuli masis 

myari masala. 

 Rvarcofis talRa [Mudflow Wave] – talRis 

formireba Rvarcofuli masis koncentraciis 

gajerebis Semdeg. hidromeqanikis TvalsazrisiT 

Rvarcofi SeiZleba ganisazRvros rogorc erTje-
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radi an mravaljeradi daRmavali, uwyveti talRa, 

romelic moZraobs mdinaris kalapotSi. 

 RvarcofSemakavebeli kaSxlebi [Debris Flow an 

Mudflow Chek-Dams] – RvarcofsawinaaRmdego 

nagebobaTa erT-erTi tipi. gaTvlilia Rvarcofis 

SeCerebaze, misi myari CanarTis akumulirebasa da 

Rvarcofis Txieri CanarTis organizebul gaSveba-

ze. RvarcofSemakavebeli kaSxlebis konstruqcie-

bi SeiZleba iyos masiuri – betonis, rkinabetonis, 

qvis wyobis, gruntis (miwis) an gamWoli (giso-

sebri), ganivi an grZivi tramplinis tipis, anakre-

bi rkinabetonis an liTonis detalebisgan. 

rodesac RvarcofSemakavebeli kaSxlebis simaRle 

meryeobs 10-15 m-is farglebSi, nagebobas ewodeba 

sagubari an baraJi, xolo 15 m-ze mets – kaSxlebi.   

 Rvarcofmaformirebeli naleqebi [Debris Flow an 

Mudflow Precipitation] – municipalitetisaTvis an 

Rvarcofuli auzisaTvis damaxasiaTebeli Txevadi 

naleqebis jami. Rvarcofmaformirebeli naleqebi 

uzrunvelyofs Rvarcofmaformirebel xarjebs an 

Rvarcofuli kerebis aqtiurobas, anu Rvarcofis 

warmoSobas.   
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Sesavali 

saqarTvelos prezidentis 2001 wlis 2 Teber-

vlis #84 gankargulebis `q. yvarlis, misi mosaxle-

obisa da mimdebare teritoriebis md. durujis 

Rvarcofuli nakadebisagan dacvis RonisZiebaTa Sesa-

xeb~ Tanaxmad, md. durujis wyalSemkrebi auzis Ta-

namedrove ekologiuri mdgradobis Sefasebis mizniT 

saqarTvelos teqnikuri universitetis cotne mir-

cxulavas saxelobis wyalTa meurneobis institutis 

mier (yofili saqarTvelos mecnierebaTa akademiis 

wyalTa meurneobisa da sainJinro ekologiis insti-

tuti) bolo wlebSi (2000–2017) aqtiurad mimdina-

reobs mdinare durujis wyalSemkrebi auzis sainJin-

ro ekologiuri gamokvleva. 

savele-eqspediciuri kvlevis mizans warmoad-

genda mdinare durujis kalapotis Tanamedrove eko-

logiuri mdgomareobis Sefaseba SesarTavidan (md. 

alaznidan) mis saTavemde (Sav kldemde).  

unda aRiniSnos, rom md. durujis mTliani wyal-

Semkrebi auzis video-vizualuri agegmva (filmi 2 sT 

da 30 wT xangrZlivobisaa) 2002-2003 wlebSi Cvens 

mier, aspirant g. CaxaiasTan erTad Catarda pirvelad, 

ramac saSualeba mogvca Segvefasebina md. durujis 

kalapotSi gavlili Rvarcofebisa da mis mier gamo-

tanili Rvarcofuli masis ZiriTadi morfometriu-

li, hidrologiuri da hidravlikuri maCveneblebi. 
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sur. givi gavardaSvili mdinare durujis gamotanis 

konusze muSaobisas 
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GPS-is, Teodolitisa da Tanamedrove xelsaw-

yoebis saSualebiT dafiqsirda Sesabamisi reperebi. am 

kveTebSi gazomili da gadaRebulia md. durujis 

maxasiaTebeli ganivi da grZivi profilebi daxris 

kuTxeebis mxedvelobaSi miRebiT. 

videos, fotomasalisa da statistikuri rigis 

damuSavebiT md. durujis arsebuli mdgomareoba Se-

fasebulia katastrofulad da saWiroa md. durujis 

sagangebo ekologiur zonad gamocxadeba - Sesabamis 

samTavrobo, samecniero Tu arasamTavrobo organi-

zaciebis mier, Tundac investiciebisa Tu grantebis 

gaTvaliswinebiT, saswrafod Casatarebelia Sesabamisi 

gadaudebeli an prevenciuli RonisZiebebi, rac daicavs 

q. yvarlis mosaxleobasa da mimdebare teritoriebs 

mdinare durujis kalapotSi formirebuli katastro-

fuli Rvarcofebisagan (marTalia Catarda mcire 

moculobis prevenciuli samuSaoebi, magram es 

aRniSnuli problemis umniSvnelo gadawyvetasac ver 

uzrunvelyofs). 

avtori did madlobas ucxadebs wignis samecni-

ero redaqtors, akademikos oTar naTiSvils, romlis 

mecnieruli konsultaciebisa da rekomendaciebis ga-

reSe SeuZlebeli iqneboda rogorc monografiis 

gamocema, ise mdinare durujis kalapotSi savele-

eqspediciuri kvlevebis maRal mecnierul doneze 

ganxorcieleba. 

avtori didi madlieria recenzentis, profesor 

eduard kuxalaSvilisa, im SeniSvnebisTvis, romlebic 

gaTvaliswinebul iqna naSromSi dasaxuli amocanis 

ufro Rrmad ganxilvisa da warmodgenisaTvis. 
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unda aRiniSnos gazeT `saqarTvelos respublikis~ 

redaqciis is operatiuli Sroma, romelmac drois 

mokle periodSi gazeTSi gaaSuqa md. durujis Tana-

medrove ekologiuri problemebi, rac informaciuli 

gaxda mkiTxvelTa farTo masebisaTvis.  

avtoris mier mdinare durujis ekologiuri pro-

blemebis kvlevis amsaxveli masala moxseniebul iqna 

2002–2011 ww. saqarTvelos parlamentSi, 2005–2006 ww. 

saqarTvelos Sinagan saministros sagangebo situa-

ciebis marTvis departamentSi, 2000–2006 ww. saqar-

Tvelos mecnierebaTa akademiis prezidiumisa da 

akademiuri sabWos sxdomebze, 2011 wels italiaSi, 

qalaq paduaSi Rvarcofebis me-5 msoflio konferen-

ciaze, 2011 wels aSS-s merilendis universitetSi 

gamarTul I msoflio konferenciaze ,,riski, mowyvla-

doba da saimedoobis Sefaseba~, aseve 2015 wels 

iaponiaSi, q. cukubaSi Rvarcofebis VI msoflio 

konferenciaze.  

savele-eqspediciuri kvlevebisas q. yvarelSi 

mxarSi gvedgnen: kaxeTis regionisa da q. yvarlis 

municipalitetis adgilobrivi xelmZRvanelebi, xolo 

savele kvlevebis ganxorcielebaSi - saqarTvelos 

teqnikuri universitetis cotne mircxulavas saxelo-

bis wyalTa meurneobis institutis mecnier-Tanam-

Sromlebi, aspirantebi da doqtorantebi. 

yvela im SeniSvnas, survils, rac warmoiSoba 

monografiis gacnobisas, avtori gaiTvaliswinebs 

Semdegi samecniero kvlevebis ganxorcielebisas. 
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Tavi I. 

mdinare durujis wyalSemkrebi auzis 

zogadi daxasiaTeba  

 

mdinare durujis wyalSemkreb auzSi Catarebul-

ma savele-eqspediciurma kvlevam naTeli gaxada, rom 

rogorc TeTri, aseve Savi durujis auzebSi kalapo-

tis Tanamedrove ekologiuri mdgomareoba rTulia. 

rogorc cnobilia Savi durujis eroziul-

Rvarcofuli kera Savi kldis saxeliT aris cnobi-

li, xolo TeTri durujis eroziuli kera mdebare-

obs foxalos mTis samxreT ferdobze zRvis donidan 

2994 m simaRleze, romlis CrdiloeT ferdobi esaz-

Rvreba daRestans. 

Savi da TeTri durujis Rvarcofwarmomqmneli 

kerebis saerTo farTobi 308 heqtaria, maT Soris, 

250 ha ganlagebulia subalpur da alpur zonebSi, 

aqedan, 60÷70 ha farTobi ganlagebulia tyian zol-

Si [18,22]. mdinare durujis wyalSemkrebi auzis 

mTliani farTobi, gamotanis konusis CaTvliT, 

116 km
2
-ia, aqedan gamotanis konusis farTobi - 36 km

2
. 

mdinare durujis gamotanis konusis sigrZem 

SesarTavidan xerxeuliZis nagebobamde 8 km Seadgina, 

mdinaris sigrZe xeobaSi ki daaxloebiT 18 km-ia. 

aqedan gamomdinare, mdinaris mTliani sigrZea - 

26 km, kalapotis saSualo qanobiT i = 0,222. 

mdinare durujis wyalSemkrebi auzis siganis 
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saSualo sidide 4,3÷4,5 km-is farglebSi meryeobs, 

maqsimaluri ki utoldeba - 6,5÷7,0 km-s [18]. 

geologia. mdinare durujis wyalSemkrebi auzi 

geoteqnikuri mimarTulebiT iyofa or nawilad: mTa-

vari kavkasionis qedi da alaznis veli [51]. mdinare 

durujis wyalSemkrebi auzi liTologiuri Wrilis 

mixedviT iyofa 3 tipad: 1. ZiriTadi fiqlebis wyoba; 

2. Tixa-fiqlebisa da qviSa-qvebis CanarTebi morige-

obis saxiT da 3. meoTxeuli danaleqebi. 

klimati. mdinare durujis auzis saSualo wli-

uri temperatura meryeobs +12,2÷14°C-is farglebSi, 

xolo zamTarSi ki saSualo wliuri temperatura – 

3,7°C-ia. zafxulSi yvelaze maRali temperatura 

+25°C-s aRemateba. 

naleqebis saSualo wliuri raodenoba md. du-

rujis auzSi tolia 960 mm, yvarelSi ki 901 mm [18, 

22,51]. naleqebis maqsimaluri raodenoba modis 

gazafxul-zafxulis periodSi (maisi-ivnisi). meteo-

sadguris monacemebis mixedviT, naleqebis maqsima-

luri raodenobis 1/4 modis maisi-ivnisis periodSi. 

klimatis cvlilebis gaTvaliswinebiT q. yvarelsa 

da mTlianad municipalitetis teritoriaze, aseve 

mdinare durujis wyalSemkreb auzSi fiqsirdeba 

Semdegi klimaturi mdgomareoba:  
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● arsebuli saSualo mravalwliuri  

klimaturi monacemebi 

(2015–2020 wlebSi): 

temperatura: saSualo wliuri – 9,4÷10,4°C, 

zafxulis Tveebis – 18,5÷19,1°C; naleqebis jami: 

wliuri – 817÷968 mm, zafxulis Tveebis – 253÷303 mm; 

qaris saSualo wliuri siCqare – 1÷2 m/wm. 

● meteorologiuri prognozi: 

 2021–2050 ww. temperaturis mateba: saSualo wli-

uri – 1,53÷1,55°C, zafxulis TveebSi – 1,72÷1,77°C;  

naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxu-

lis TveebSi – 14,76÷11,07 mm; qaris siCqaris kleba 

– 0,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wli-

uri – 3,88÷3,92°C, zafxulis TveebSi – 4,45÷4,53°C;  

naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxu-

lis TveebSi – 25,79÷23,35 mm; qaris siCqaris mateba 

– 0,2 m/wm. 

niadagebi. mdinare durujis auzSi ZiriTadad 

gavrcelebulia niadagis eqvsi tipi: tyis yavisferi, 

yomrali yavisferi, naklebad ganviTarebuli warec-

xili (ferdobebi), mTa-tyis-mdelos, ganuviTarebe-

li Ria wablisferi (isini ZiriTadad gvxvdeba al-

pur da subalpur zonebSi), agreTve proluviuri da 

deluviuri niadagebi [24]. 
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mcenareuloba. mdinare durujis wyalSemkreb 

auzSi mTliani farTobi ganawilebulia Semdegi Tan-

mimdevrobiT: tyiT dafarulia 76% (6600 ha), tyiT 

ar aris dafaruli 4,3% (390 ha), sazafxulo saZov-

rebi – 16% (1400 ha), kldeebi – 4,3% (330 ha). 

suraTze 1.1 naCvenebia md. durujis kalapotSi 

Rvarcofis gavlis kvali yru kaSxlidan (yru kaSxa-

li mdebareobs SesarTavidan 10 km-is manZilze) 

560 m-is daSorebiT - mdinaris saTavis mimarTulebiT. 

Catarebulma savele-eqspediciurma gamokvlevam 

daadastura, rom mdinare durujis kalapotSi for-

mirebuli Rvarcofebis simZlavreze momavalSi did 

gavlenas moaxdens aseve md. TeTri durujis wyal-

Semkrebi auzi, radgan foxalos mTaze zRvis donidan 

2990 metrze dafiqsirebuli iyo mTis qanebis teqto-

nikuri rRvevis xazi (sur. 1.2), romelic momavalSi 

mewyruli procesebis gaaqtiurebas gamoiwvevs, es ki 

eroziul-Rvarcofuli procesebis gaZlierebis 

dasawyisia [18,51]. 

eroziul-Rvarcoful da mewyrul procesebs 

md. durujis auzSi daemata agreTve Tovlis zvavebis 

moqmedebac. 2001 wlis 22 ivniss md. durujis wyal-

Semkreb auzSi dafiqsirebuli iyo mdinare wifel-

goris wylis xeobidan (md. Savi durujis marcxena 

Senakadi) Camocurebuli Tovlis zvavi (sur. 1.3), 

romlis sigrZem 150 m, xolo simaRlem ki 5÷6 m Sead-

gina. 
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sur. 1.1. md. durujis kalapotSi Rvarcofis gavlis 

kvali (foto avtorisa) 

 

sur. 1.2. foxalos mTis mwvervalze mTis qanebis 

teqtonikuri rRvevis xazi (foto avtorisa) 
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sur. 1.3. Tovlis zvavi mdinare Savi durujis kalapotSi 

2001 w. (foto avtorisa) 

 

mdinare durujis kalapotis grZivi profilis   

daxris kuTxem am adgilas 17° Seadgina, kalapotis 

siganem – 4,6 m, xolo wylis nakadis siRrmem ki - 

0,32 m [13, 14, 17]. 

amrigad, mdinare Savi da TeTri durujis wyal-

Semkreb auzSi Catarebuli savele-eqspediciuri 

kvlevis analizi iZleva saSualebas, rom aRniSnuli 

teritoriebis ekologiuri mdgomareoba Sefasebuli 

iyos katastrofulad, romelic dauyovnebliv saWi-

roebs Sesabamisi sainJinro-ekologiuri RonisZiebe-

bis ganxorcielebas. 

 

 



31 

Tavi II. 

mdinare durujis wyalSemkreb auzSi 

Catarebuli savele eqspediciuri  

kvlevis Sedegebi 

Catarebuli savele-eqspediciuri kvlevebi war-

moadgens im tradiciuli samecniero kvlevebis gagr-

Zelebas, romelsac saqarTvelos mecnierebaTa aka-

demiis wyalTa meurneobisa da sainJinro ekologiis 

institutSi safuZveli Cauyara profesorma m. gagoSi-

Zem, xolo Semdgom etapze es kvlevebi gagrZelebuli 

iyo akademikosebis c. mircxulavas, o. naTiSvilis da 

profesor v. TevzaZis xelmZRvanelobiT [51, 64÷67]. 

suraTze 2.1 naCvenebia md. durujis kalapotSi 

samecniero kvlevis Catarebis mimarTuleba da marS-

ruti, xolo sur. 2.2-ze – md. durujis wyalSemkrebi 

auzis saerTo xedi kosmosidan. 

savele-eqspediciuri kvlevis Sedegad miRebuli 

statistikuri rigisa da samecniero literaturis [9, 

16, 21÷23, 32, 49, 59, 62÷66,71, 79] analizis safuZvelze 

SesaZlebelia Camoyalibdes Semdegi saxis daskvnebi: 

– q. yvarlis md. durujis Rvarcofebisagan damcavi 

miwis dambasa da mdinaris kalapotis niSnulebs 

Soris sxvaoba gamotanis konusze q. Telavsa da q. yva-

rels Soris SemaerTebel magistralur gzatkecilze 

aSenebuli xididan 100÷150 m manZilis dacilebiT 

(mdinaris saTavis mimarTulebiT) ar aRemateba 0,5 m-s; 
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sur. 2.1. md. durujis kalapotSi samecniero kvlevis 

Catarebis mimarTuleba da marSruti 
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sur. 2.2. md. durujis wyalSemkrebi auzis  

saerTo xedi kosmosidan 
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– md. durujis gamotanis konusze kalapotis gaw-

mendis Sedegad xelovnurad gakeTebuli e.w. `Rvar-

cofmimRebi sagubarebi~ mTlianad Sevsebulia 

Rvarcofuli masiT da SesaZlebelia Rvarcofis 

movardnisas mdinaris kalapotma ver daitios 

inertuli masa da nakadi gadmovides kalapotidan, 

rac q. yvarels ngrevisa da datborvis saSiSro-

ebas Seuqmnis;  

– md. durujis kalapotSi kritikuli wertili, 

sadac SesaZlebelia Rvarcofis kalapotidan 

gadmosvla, romelic safrTxes Seuqmnis q. yvar-

lis mosaxleobas, dafiqsirda md. samalis xevisa 

da md. durujis SeerTebis adgilSi, sadac napir-

damcavi kedlis simaRle ar aRemateba 3÷4 metrs; 

– md. durujis kalapotSi aSenebuli yvela is 

hidroteqnikuri nageboba, romelic winaaRmdego-

bas uwevda Rvarcofebs da akavebda Rvarcofuli 

masis garkveul moculobas, mTlianad mwyobridan 

aris gamosuli (sur. 2.3); 

– videosa da fotomasalis damuSavebis Sedegad 

miRebuli statistikuri rigis analizma dagva-

naxa, rom md. durujis kalapotSi bolo aTwle-

ulebSi movardnili Rvarcofebis maqsimalurma 

simaRlem tranzitul ubanze 17÷20 m-s miaRwia; 
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sur. 2.3. mdinare durujis kalapotSi  

mwyobridan gamosuli gamWoli tipis      

RvarcofsawinaaRmdego nageboba (2000 w.) 

–  Catarebulma gazomvebma gviCvena, rom md. duru-

jis  gamotanis  konusis grZivi profilis daxris 

kuTxis mniSvneloba SesarTavidan (md. alaznidan) 

misi marjvena Senakadis - md. samalis xevamde 2÷6 

gradusis farglebSi icvleboda, xolo satranzi-

to ubnidan saTavemde ki 7÷22 gradusis sazRvreb-

Si meryeobs; 

– md. durujis wyalSemkreb auzSi mTis ferdobebze 

SeimCneva Tixa-fiqlebis aqtiuri eroziul-mewy-

ruli procesebi, romelic kidev ufro aZlierebs 

katastrofuli Rvarcofis movardnis saSiSroe-

bas; unda aRiniSnos isic, rom md. durujis auzSi 
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mTis ferdobebis orive mxares SeimCneva xevebis 

mZlavri gamotanis konusebi, romelTa simaRle 

md. durujis kalapotSi dafiqsirda 2÷6 m-is 

farglebSi, xolo daxris kuTxe ki 8÷35 gradusis 

farglebSi icvleba;  

– md. durujis kalapotSi mimdinare eroziul-Rvar-

coful procesebs daemata agreTve Tovlis zvave-

bis moqmedebac, romelic kidev ufro aZlierebs 

katastrofuli Rvarcofis formirebis saSiS-

roebas; 

–  md. durujis wyalSemkreb auzSi dafiqsirebul 

Savi kldis eroziul Rranteebs daemata agreTve 

misi marjvena Senakadis md. savefxo-goris wylisa 

da md. TeTri durujis wyalSemkreb auzebSi mim-

dinare aqtiuri eroziul-mewyruli procesebi, 

rac kidev ufro zrdis myari masis moculobis 

momatebis saSiSroebas da katastrofuli Rvarco-

fis formirebisaTvis mxolod Sesabamisi klima-

turi pirobebi aris saWiro. amas isic adastu-

rebs, rom md. Savi durujis kalapotSi dafiqsi-

rebuli iyo qvis didi lodi (sur. 2.4) romlis 

wonam 63,1 tona Seadgina da 2 Tvis ganmavlobaSi 

Savi durujis kalapotSi formirebuli wyalmo-

vardnebma da saSualo simZlavris Rvarcofebma is 

200 metris manZiliT qvemoT Camoitana. Catare-

bulma gamokvlevam daadastura, rom aRniSnuli 

qvis lodi ekuTvnis md. savefxo-goris wylis (md. 

durujis marjvena Senakadi) wyalSemkreb auzs; 
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sur. 2.4. qvis 63,1 tonis lodi md. durujis kalapotSi 

(foto avtorisa) 

 

sur. 2.5. Savi kldis erozirebuli ferdobebi  

(foto avtorisa) 
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– md. Savi durujis saTaveebSi Savi kldis midamoSi 

(sur. 2.5) SeimCneva mTis ferdobebze aqtiuri 

eroziuli procesebi, xolo TviT kalapotSi 

dagrovilia didZali moculobis inertuli 

masala, romelic Rvarcofis formirebis erT-erT 

ZiriTad komponentad iTvleba. 

 

2.1. mdinare durujis wyalSemkreb auzSi mimdinare 

eroziuli procesebis prognozireba 

md. durujis wyalSemkreb auzSi Camdinare aqti-

uri eroziul-Rvarcofuli xasiaTis xevebis erozi-

uli Rranteebis prognozirebis mizniT mTis ferdo-

bebze niadagis danakargebi ganisazRvra msoflioSi 

cnobili da aprobirebuli universaluri gantole-

bis gamoyenebiT (viSmeieris, smitis gantoleba). 

saangariSo gantolebas aqvs Semdegi saxe [106]: 

PCLSKRA   (t/ha weliwadSi),     (2.1) 

sadac, A niadagis saSualo wliuri danakargia (t/ha 

weliwadSi); R – atmosferuli naleqebis eroziuli 

faqtori (mm), romelic iangariSeba Semdegi damoki-

debulebiT: 

304,0 EIPR  (mm),         (2.2) 

sadac P Stormis wvimebis jamia (mm), E – eroziuli 

wvimis erTeulis kinetikuri energia, romelic 

tolia: 
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30log0873,0119,0 IE  ,            (2.3) 

sadac 30I  aris 30-wuTiani wvimianobis maqsimaluri 

intensivoba (mm/wT); K – gruntis eroziulobis faq-

tori, romelic iangariSeba gruntis saSualo dia-

metris gamoyenebiT: 

 

 












 


7671,0

533,1log5,0
exp0397,00034,0

2
gD

K ,   (2.4) 

sadac gD  aris nawilakebis saSualo diametri, rome-

lic iangariSeba Semdegi formuliT: 

 









 



n

i

iig mfD
1

log,01,0exp ,        (2.5) 

sadac if  nawilakis zomis fraqciis procentuli 

wona; im  – nawilakis fraqciis zoma.  

S  ferdis daxrilobis faqtoria, romelic 

iangariSeba Semdegi damokidebulebiT: 

20065,0045,0065,0 ssS  ,      (2.6) 

sadac s ferdis daxrilobaa procentebSi (%).  

L – ferdis sigrZis faqtori, romelic 

iangariSeba Semdegi damokidebulebiT: 

  5,0
13,22lL   (m),        (2.7) 

sadac l aris ferdis sigrZe (m). 

C – mcenareuli safaris gavlena, romelic 

iangariSeba Semdegi formuliT: 

 
06,0e

C ,        (2.8) 
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sadac v aris mcenareuli safaris procentuli funq-

cia; C-s mniSvneloba SeiZleba aviRoT 0,1C  gaSiSv-

lebuli niadagis ubanze, 2,1C  manqaniT Zlier dat-

kepnili da gamkvrivebuli ubnisaTvis.  

P – damcavi faqtori. 5,0P  – wyalamridi 

zvinulebis SemTxvevaSi, xolo 0,1P
 
– iq, sadac 

aranairi dacvis zoma gamoyenebuli ar aris. 

zemoT aRniSnuli meTodologiis gamoyenebiT, 

md. durujis wyalSemkreb auzSi 8 sensitiuri obieq-

tisaTvis mTis ferdobebis eroziuli procesebis 

prognozi Sefasda ingliseli mecnieris, prof. 

r.morganis [106] eroziuli Skalis mixedviT, romlis 

raodenobrivi maCveneblebic mocemulia 2.1 cxril-

Si. 

cxrili 2.1  

eroziis klasis gansazRvra 

e
r
o
z
i
i
s
 
k
l

a
s
i
 

Sefaseba 

e
r
o
z
i
i
s
 
i
n
t

e
n
s
. 

(
t

/
h
a
 
/
w
e
l

i
)
 

vizualuri Sefasebis  

kriteriumi 

1 2 3 4 

1 

Zalian 

umniSvnelo 
< 2 

niadagis gamkvriveba da qerqis 

warmoSoba ar fiqsirdeba. ar Sei-

niSneba gadarecxvis niSnebi. ar 

gvxvdeba wylismieri eroziis niS- 

nebi, gaSiSvlebul fesvTa sistema 

da arxebi. 
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1 2 3 4 

2 umniSvnelo 2÷5 

qerqis warmoSoba erTeul adgi-

lebSi. calkeul adgilebSi zeda-

piris lokalizebuli recxva gru-

ntis gamorecxvis gareSe an umni-

Svnelo gamorecxviT. Rarebi yo-

vel 50-100 m-Si. mcire wylismieri 

erozia. fskeris gamorecxva im ad-

gilebSi, sadac qvebi an gaSiSv-

lebuli fesvebi icavs mis qveS 

mdebare niadagis fenas. 

 

3 saSualo 5÷10 

Camorecxvis niSnebi. wyvetili 

Rarebi yovel 20-50 m-Si. wylismi-

eri eroziiT gamorecxilia fske-

ri da gaSiSvlebulia fesvebi, ro-

melzec SesamCnevia niadagis zeda-

piris donis anabeWdi.  

 

4 maRali 10÷50 

SeerTebuli da mudmivi Raruli Ca-

monadenebis qseli yovel 5÷10 m-Si 

an xramebis warmoSoba yovel 

50÷100 m-Si. Teslebisa da axalga-

zrda mcenareebis gadarecxva. 

xelmeored Tesvis SesaZlo saWi-

roeba. dabinZurebisa da sedimen-

taciis problemebi ferdobis 

qveda welze. 
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1 2 3 4 

5 Zlieri 50÷100 

Rarebis mudmivi qseli yovel 

2÷5 m-Si an xramebi yovel 20 m-Si. 

obieqtTan misvla garTulebulia. 

aRdgenili mcenareuli safari 

sustia da saWiroebs xelaxali 

aRdgeniTi zomebis miRebas. ero-

ziisa da sedimentaciis mier 

gzebis dazianeba. 

6 
Zalian 

Zlieri 
100÷500 

Rarebis xSiri qseli, xramebi 

yovel 5÷10 m-Si. maT irgvliv 

arsebuli niadagis Zlieri gaqer-

qeba. Zlieri daSlamva, dabinZure-

ba da evtrofikaciis SesaZlo 

problema. 

7 
katastro-

fuli 
>500 

Rarebisa da xramebis intensiuri 

qseli; didi xramebi (>10 000 m
2
) 

yovel 20 m-Si. gadarecxilia ze-

dapiris umetesi nawili. eroziis 

da sedimentaciis mier gamowve-

ulia Zlieri dazianeba rogorc 

ferdobze, aseve ferdobs miRma. 

savele kvlevebis mizans warmoadgenda mdinare 

durujis wyalSemkreb auzSi eroziulad sensitiuri 

ubnebis dafiqsireba, misi geometriuli zomebis 

dadgena Sesabamisi skeCebis momzadebiT.  

skeCebze datanil iqna reliefis orografia 

Sesabamisi naRvarevebisa da daxramuli nawilebis 
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dataniT. aseve dafiqsirda erozirebuli ferdobis 

qanobi (daxris kuTxe), mcenareuli safaris procen-

tuli Semcveloba. mcenareuli safaris intensivobis 

dadgenis mizniT saWiro gaxda niadag-gruntis qimiu-

ri analizis ganxorcieleba, risTvisac mdinare du-

rujis TiToeul Senakadze – sensitiur 8 ubanze 

aRebul iqna niadagis 10 nimuSi 1,5 kg-mde wonis (sul 

80 nimuSi), xolo erozirebuli xevis mTis ferdobe-

bis zedapirze eroziuli procesebis Sefasebis 

mizniT geologiuri analizis Casatareblad aRebul 

iqna gruntis nimuSebi, TiToeulis wona – 3 kg-mde 

(aseve 80 nimuSi). gruntis nimuSebis saerTo 

raodenobam jamSi Seadgina 160 nimuSi. 

universaluri gantolebis (viSmeieris, smitis 

gantoleba) paralelurad mdinare durujis wyalSem-

kreb auzSi Camdinare aqtiuri eroziul-Rvarcofu-

li xasiaTis xevebis eroziuli Rranteebis Sesafa-

seblad gamoyenebul iqna savele kvlevebisa da aero-

kosmosuri gadaRebebi. fotoebis deSifrirebis 

safuZvelze monografiis avtoris mier miRebul iqna 

damokidebuleba, romliTac dadginda mTis ferdobis 

eroziis koeficientis (E) mniSvneloba.  

empiriul damokidebulebas aqvs Semdegi saxe 

[18]: 

  21,0
01 )/()/(40,158,0 TtFFE  ,            (2.9) 
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sadac: F1 aris mdinaris wyalSemkreb auzSi erozire-

buli farTobi (km
2
), F0 – mdinaris mTliani wyalSem-

krebi auzis farTobi (km
2
), t – sakvlevi drois inter-

vali (weli), T – mTliani dakvirvebis periodi (Cvens 

SemTxvevaSi T = 35 wels).  

(2.9) damokidebulebis praqtikaSi gamoyenebis 

zRvrebia: 

0,1)/(1,0;24,0)/(061,0 01  TtFF .     (2.10) 

(2.9) damokidebulebiT gaangariSebuli iyo 

md. durujis wyalSemkrebi auzis mTis ferdobebis 

eroziis koeficientis mniSvnelobebi, Sesabamisi da-

zianebis xarisxis mxedvelobaSi miRebiT, romelTa 

ricxobrivi maCveneblebic mocemulia cxrilSi 2.2. 

mdinare durujis saTaveebSi e.w. `Sav kldeze~ 

zog adgilebSi dafiqsirebuli iyo Rarebisa da xra-

mebis intensiuri qseli sixSiriT 15-20 m, romelic 

cnobili ingliseli profesoris r. morganis [22] 

klasifikaciiT Seesabameba eroziis me-7 klass, sadac 

eroziis intensiuroba metia 500 t/ha weliwadSi. 

rac Seexeba 2.2 cxrilSi damyarebul kavSirs 

mTis ferdobis eroziis klassa da eroziis koefici-

ents Soris, igi Sefasebulia profesor r. morganis 

Skalis mixedviT [22]. 
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cxrili 2.2 

md. durujis wyalSemkreb auzSi mTis ferdobis 

eroziis koeficientisa da eroziis klasis 

mniSvnelobebi. 

# 
mdinaris 

dasaxeleba 

eroziis 

koeficientis 

mniSvnelobebi 

wlebis mixedviT 

eroziis 

klasi 

(2017 w.) 

eroziis 

intensivoba 

weliwadSi 

(t / ha) 

2017 2030 2040 2050 

1 2 3 4 5 6 7 8 

1 naxeCis xevi 0,195 0,199 0,201 0,207 meore 2-5 

2 samalis xevi 0,072 0,082 0,134 0,171 meore 2-5 

3 
salesavis 

xevi 
0,68 0,77 0,82 0,95 mesame 5-10 

4 
uTxovaris 

xevi 
0,98 1.07 1,23 1,29 meoTxe 10-50 

5 
mSrali 

goris xevi 

1,00 1,17 1,21 1,30 meoTxe 10-50 

6 
savefxo 

goris wyali 

1,11 1,19 1,20 1,25 meoTxe 10-50 

7 
wifel- 

goris wyali 
1,21 1.32 1,44 1,67 mexuTe 50-100 

8 

durujis 

saTaveebi 

(Savi klde) 

1,38 1,45 1,95 2,01 meeqvse 100-500 
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md. durujis kalapotis mdgradobis Sesafaseb-

lad gazomil iqna kalapotis cocxali kveTisa (b) 

da noRa kalapotis siganeebi (B); wylis nakadis 

siRrmeebi (h), mdinaris kalapotis daxris kuTxeebi 

(α) da nakadis siCqareebi (V), ris Semdegac gaangari-

Sebuli iyo wylis nakadis xarjebi (Q0); statisti-

kuri dakvirvebebis ricxvma 450 wertili Seadgina. 

empiriul gamosaxulebebs aqvs Semdegi saxe: 

  

.)(001,0)/(

,)(3,0)/(

11,2

62,0







 

Bb

bh
,                 (2.11) 

(2.11) damokidebulebebis gamoyenebis zRvrebia: 









222;75,0)/(01,0

254;185,0)/(01,0





Bb

bh
 ;         

(2.12)
 

miRebuli (2.12) damokidebulebebis praqtikaSi 

gamoyenebis saimedoobis dasadgenad gaangariSebuli 

sidideebi Sedarebul iqna bunebaSi gazomil monace-

mebTan, cdomileba maT Soris 0,95% uzrunvelyofis 

albaTobiT icvleba 5-20%-is sazRvrebSi, rac praq-

tikaSi hidrologiuri angariSisaTvis damakmayofi-

lebel sidided iTvleba. 

md. durujis wyalSemkreb auzSi dagrovili 

Rvarcofuli masis moculobis prognozirebisaTvis 

mdinaris noRa kalapotSi gazomili iyo mTis ferdo-

bebidan denudirebuli masis ZiriTadi maxasiaTeble-

bi, rogoric aris: gamotanis konusis geometriuli 



47 

zomebi, xevis gamotanis konusze myari fraqciebis 

zedapiris daxrisa da Siga xaxunis kuTxeebi, fraq-

ciebis saSualo diametrebi da a.S. 

suraTze 2.6 naCvenebia Savi durujis saTaveebis 

erozirebuli Rrantebis saerTo xedi Savi kldidan 

700 metris daSorebiT, xolo 2.7 suraTze ki md. TeT-

ri durujis saTaveebSi foxalos mTaze zRvis 

donidan 2800 m-ze oriarusiani erozirebuli mTis 

ferdobi. 

md. durujis gamotanis konusidan aRebuli myari 

Semadgenlis nimuSebis granulometriuli analizis 

Sedegebi warmodgenilia 2.3 cxrilSi [18, 51]. 

cxrili 2.3 

md. durujis gamotanis konusze aRebuli 

Rvarcofuli masis meqanikuri Semadgenloba 

# fraqciis zomebi (mm) 
wona 

(kg) 

procentuli 

Semcveloba (%) 

1 2 3 4 

1 qvebi >30 116,0 42,0 

2 RorRi 30-10 48,9 17,7 

3 xreSi da msxvili sila (10-1) 43,4 15,7 

4 wvrilmarcvlovani fraqcia: 68,0 24,6 

(1-0,05)  8,4 

(0,05-0,005)  8,8 

(0,005-0,001)  4,0 

< 0,001  3,4 
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sur. 2.6. Savi kldis erozirebuli ferdobebi,  

2001 wlis 21 ivnisi (avtoris foto) 

 

sur. 2.7. foxalos mTis or iarusiani erozirebuli 

ferdobi, 2001 wlis 21 ivnisi (avtoris foto) 
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xolo Rvarcofuli masis warmoebaSi gamoye-

nebis TvalsazrisiT Catarda koloiduri masis 

qimiuri analizi [18], romlis Sedegebic moyvanilia 

cxrilSi 2.4 (qimiuri elementebis raodenoba moce-

mulia %-Si). 

cxrili 2.4 

md. durujis koloiduri masis  

qimiuri analizi %-Si 

SiO2 Al2O3 Fe2O3 TiO2 CaO MgO MnO NaO K2O 

49,5  27,0  12,02 0,29 0,90 2,90 0,80 1,08 5,60 

 

rac Seexeba md. Savi durujis wyalSemkreb auzSi 

mTis ferdobebidan denudirebuli masis moculobas, 

2001 wlis ivnis-ivlisis monacemebiT Seadgina 

300 000 m
3
-mde, rac am kalapotis pirobebisaTvis 

saSualo maCveneblad iTvleba. 

amrigad, md. TeTri da Savi durujis wyalSemk-

reb auzebSi 2001–2017 wlebSi Catarebulma savele-

eqspediciurma kvlevebma dagvanaxa, rom mTis 

ferdobebis eroziuli procesebis mdgomareoba 

kritikulia da zog adgilebSi Seesabameba eroziis 

me-6 klass.  
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Tavi III. 

saimedoobisa da riskis Teoriis 

gamoyenebiT mdinare durujis wyalSemkreb 

auzSi eroziuli procesebis prognozi 

 

mdinare durujis wyalSemkreb auzSi Cven mier 

dafiqsirebul iqna aqtiuri eroziuli tipis 7 Sena-

kadi – naxeCis xevi, samalis xevi, salesavis xevi, 

uTxovaris xevi, mSrali goris xevi, savefxo goris 

wyali da wifel-goris wyali, sadac mdinareTa wyal-

Semkreb auzebSi mTis ferdobebze dafiqsirda 

naRvarevebi da xramebi, xolo mTis ferdobis daxris 

kuTxeebi icvleboda  = 5÷45°-is farglebSi. 

mdinare durujis wyalSemkreb auzSi wvimis 

intensivobis Sedegad mTis ferdobebze warmoSobili 

zedapiruli wylis nakadiT formirebuli naRvareve-

bis siRrmisa (H) da siganis (B) Tanafardoba icvle-

boda (H/B) = 0,20…2,55 sazRvrebSi. 

mTis ferdobebze ganxorcielebulma savele 

kvlevebma gviCvena, rom xramebTan mimdebare ferdo-

bis monakveTebi xasiaTdeba warecxvebiTa da naRvare-

vebiT, xolo zogierT ferdobze aRiniSneba naRvare-

vebis xSiri qseli. mTis ferdobebze ekologiuri 

wonasworobis xarisxis gamosakvlevad aucilebeli 

iyo naRvarevebis dinamikis Seswavla maTi geometri-

uli zomebis gaTvaliswinebiT. naRvarevebis siRrmis 

dasadgenad saWiro iyo eroziuli procesebis mkvebavi 
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zedapiruli Camonadenebis dadgena. 

am procesebis ganviTarebis erT-erTi mniSvne-

lovani faqtoria (mcenareul safarTan erTad) nale-

qebis intensivoba, romlebiTac formirdeba zedapi-

ruli nakadebi kokispiruli wvimebisa da Tovlis 

safaris intensiuri dnobis Sedegad. 

zemoT aRniSnuli miznis misaRwevad gamoyenebu-

li iyo meteosadgurebis monacemebi, saxeldobr 

wvimis intensivoba (0) 10%-iani uzrunvelyofisas.  

Catarebul savele samuSaoebze dayrdnobiT 

gaangariSebulia statistikuri monacemebi da miRebu-

lia damokidebuleba, romlis saSualebiT SesaZle-

belia viangariSoT naRvarevebis siRrme (H), rom-

lebic warmoiSoba zedapiruli wylis nakadis zemo-

qmedebiT niadagis zedapirze: 

33,1

35,0

0

04,1

8,3











 
H ,   (3.1) 

sadac 8,30   mm/wT;  = 5°...45°. 

ganvsazRvravT ra naRvarevis siRrmes (H), auci-

lebelia vicodeT misi siganec (B), romlis gamoyene-

biT Semdgom etapze gamoiTvleba niadagis erozire-

buli masalis is moculoba, romelic transportir-

deba zedapiruli wylis nakadiT. 

kvlevebma saSualeba mogvca davadginoT naRva-

revis sigane (B), romlis gamosaxulebasac aqvs 

Semdegi saxe:  
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6,0

94,031,9



H
B


 ,                     (3.2) 

sadac  422  , 2H  sm.  

mTis ferdobze naRvarevebis warmoSobis SemT-

xvevaSi misi siRrmisa da siganis fardobiTi sididis 

(H/B) funqciis ganawilebis grafiki naCvenebia 3.1 na-

xazze, xolo (H/B) funqciis Teoriuli ganawilebis 

mruds aqvs Sesabamisi saxe [61÷65]: 

     2
724,02,6exp564,0  BHBHf .     (3.3) 

 

nax. 3.1. naRvarevebis fardobiTi sididis (H/B) 

histogramisa (1) da Sesabamisi Teoriuli  

ganawilebis mrudis (2) grafiki 
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mdinare durujis wyalSemkreb auzSi mTis fer-

dobze ekologiuri situaciis mdgomareobis alba-

Toba wylismieri eroziis Semdgom naRvarevebis war-

moSobisas Seadgens:  

   

    .421,0724,0

2.6exp564.0

2

0,2

0
1



 

BHd

BHBHP
        

(3.4)

 

xolo mTis ferdobebis ekologiuri usafrT-

xoebis riski eroziul monakveTebSi naRvarevebis 

warmoqmnisas tolia: 

    579,0421,011 11  BHPBHR .         (3.5) 

amrigad, mTis ferdobis ekologiuri usafrT-

xoebis riski wylismieri eroziis dros naRvarevebis 

warmoSobisas sakmaod maRalia da Seadgens 

R1(H/B) = 0,579, rac miuTiTebs eroziis sawinaaRmde-

go RonisZiebebis ganxorcielebis aucileblobaze. 

axla ganvixiloT mTis ferdobis ekologiuri 

wonasworoba mis zedapirze xramebis warmoSobis 

SemTxvevaSi. 

statistikuri masalis damuSavebiT xramebis 

warmoSobis SemTxvevaSi miviReT misi siRrmisa da 

siganis fardobiTi sididis (H1/B1) funqciis ganawi-

lebis grafiki (naCvenebia 3.2 naxazze), xolo misi 

simkvrivis funqcias aqvs Semdegi saxe: 

     2
1111 847,0249,4exp554,0  BHBHf  .   (3.6) 



54 

 

nax. 3.2. histograma (1) da xevis geometriuli zomebis 

fardobiTi sidideebis (H1/B1) Teoriuli ganawilebis 

mrudi (2) 

mTis ferdobebze xevis warmoqmnisas ferdobis 

saimedooba iangariSeba Semdegi formuliT: 

   

    ,414,0847,0

249,4exp544.0

11
2

0,2

0 11112



 

BHd

BHBHP
   

(3.7)

  

xolo mTis ferdobze xevis warmoqmnisas ekologiu-

ri usafrTxoebis riski tolia:  

    586,0414,011
112112  BHPBHR .     (3.8) 

Tu CavatarebT analizs da SevafasebT mTis 

ferdobebis ekologiuri usafrTxoebis risks xeve-

bisa da naRvarevebis warmoqmnisas, miviRebT, rom 
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   
111112 BHRBHR  , anu 0,586 > 0,579, rac Seesaba-

meba bunebriv mdgomareobas da mdinare durujis 

wyalSemkreb auzSi Senakadebis ferdobebze erozi-

uli procesebis gaaqtiurebas. 

mdinare durujis wyalSemkreb auzSi, mTis fer-

dobebze ganviTarebuli wylismieri eroziisas, mim-

dinareobs naRvarevebisa da xevebis gaaqtiurebis 

ara cal-calke gaZliereba, aramed Tanmxvedri war-

moSoba, e.w. erToblivi uaryofiTi muSaoba. aseT 

SemTxvevaSi, mTis ferdobze ganTavsebuli mdinare 

durujis wyalSemkrebi auzis sruli saimedooba 

xevebisa da naRvarevebis erToblivi moqmedebisas 

tolia: 

    174,0414,0421,0
11210  BHPBHPP ,   (3.9) 

xolo mdinare durujis wyalSemkrebi auzis ekolo-

giuri usafrTxoebis riski mTis ferdobebze xevebi-

sa da naRvarevebis warmoqmnisas tolia: 

826,0174,011 00  PR .        (3.10) 

miRebuli Sedegi 826,00 R  gviCvenebs mdinare 

durujis wyalSemkrebi auzis ekologiuri usafrT-

xoebis riskis maRal mniSvnelobas, rac miuTiTebs 

durujis auzSi eroziuli procesebis kontrolisa-

Tvis Sesabamisi eroziis sawinaaRmdego inovaciuri 

RonisZiebebis ganxorcielebis saswrafo aucileb-

lobaze. 
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Tavi IV. 

mdinare durujis kalapotSi formirebuli 

Rvarcofis sxvadasxva uzrunvelyofis 

maqsimaluri xarjebis dadgena 

 

mdinare durujis kalapotSi formirebuli 

Rvarcofis sxvadasxva uzrunvelyofis maqsimaluri 

xarjebis dadgenis mizniT gamoyenebuli iyo samecnie-

ro literatura [9÷18, 21÷24, 32, 42÷51, 57÷69,73,74, 

77÷79, 80÷99, 100÷123], agreTve avtoris mier damuSa-

vebuli da aRdgenili statistikuri rigi, risTvisac 

gamoyenebulia hidrometeorologiis observatoriis 

monacemebi.  

mdinare durujis kalapotSi sxvadasxva dros 

(1899–1999 ww.) gavlili Rvarcofebis xarjis far-

dobiTi sididis jamuri mniSvneloba tolia 

856,7/
46

1

max 
i

i QQ (m
3
), xolo savele dakvirvebebis 

statistikurma ricxvma ki Seadgina 46N  wertili.  

Rvarcofis xarjis fardobiTi sididis saSua-

lo mniSvneloba )/( maxQQi
 tolia: 

 187,0
46

856,7
/

)/(

46

1

max

max 




N

QQ

QQ i

i

i ;          (4.1) 

Rvarcofis xarjis variaciis koeficienti ki tolia 

[18, 22, 67]: 
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128,1
45

34,57

1

]1)/[(
1

2
max











N

QQ

C

N

i

i

v ;    (4.2) 

asimetriis koeficienti gamoiTvleba Semdegi 

damokidebulebiT: 

256,2128,122  vs CC ;              (4.3) 

miRebuli sidideebis gamoyenebiT gaangariSe-

bulia mdinare durujis Rvarcofis sxvadasxva 

uzrunvelyofis xarjebi, romelTa mniSvnelobebic 

moyvanilia cxrilSi (cxr. 4.1) 

 

cxrili 4.1 

md. durujis sxvadasxva uzrunvelyofis xarjebi 

ganmeoreba- 

doba weli-

wadSi (n) 

1000 100 33 20 10 4 

uzrunvelyofa, 

P (%) 

0,1 1 3 5 10 25 

savele 

monacemebi 

3094,89 1967,62 1421,06 1216,09 891,57 491,90 

(4.4) damoki-

debulebiT 
4267,55 1778,14 1244,69 1066,88 889,07 533,44 

cdomileba, 

P (%) 
27,5 9,6 12,4 12,3 2,8 7,8 

 

 

savele eqspediciuri monacemebis Sesafaseblad, 
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rac Semdgom etapze mdinare durujis Rvarcofis 

sxvadasxva uzrunvelyofis maqsimaluri xarjebis 

prognozirebis saSualebas iZleva, gamoyenebul iyo 

empiriuli damokidebuleba [18,22], romelsac aqvs 

Semdegi saxe: 

 
61,0

max )40034( FiAQ  (m
3
/wm),            (4.4) 

sadac: A – koeficientia, romlis kavSiri xarjis 

uzrunvelyofis koeficientTan mocemulia cxrilSi 

4.2; i – mdinare durujis saSualo qanobi, romelic 

tolia i = 0,222; F – mdinare durujis wyalSemkrebi 

auzis farTobi – F = 80,0 (km
2
); 

cxrili 4.2 

A koeficientsa da xarjis  uzrunvelyofas P (%) 

Soris kavSiri 

uzrunvelyofa, P (%) 0,1 1 3 5 10 25 

A koeficienti 2,4 1,0 0,7 0,6 0,5 0,3 

 

Rvarcofis maqsimaluri xarjis saSualo kvad-

ratuli gadaxra iangariSeba Semdegi damokidebule-

biT [67]: 

 
1915,0

46

6873,1
)/()/(

46

1

2

maxmax










N

QQQQ
i

iji

  (m
3
/wm).     (4.5) 

maTematikuri lodini gamoiTvleba Semdegi 
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formuliT [22, 67]: 

;1801,0875,0044,0625,0022,0375,0044,0

125,0891,0)/()/(
46

1

maxmax*



 
i

ii QQQQfm
 

(4.6)

 

histogramis asagebad saWiro monacemebi ki mo-

cemulia 4.3 cxrilSi.  

 

 cxrili 4.3 

 Rvarcofis xarjis fardobiTi mniSvnelobebi 

Sesabamis intervalebSi 

Rvarcofis xarjis 

intervalebi 

( max/ QQi ) 

0÷0,25 0,25÷0,50 0,50÷0,75 0,75÷1,00 

sixSire, mi 41 2 1 2 

)/( maxQQf i  0,891 0,044 0,022 0,044 

 

mdinare durujis maqsimaluri xarjebis far-

dobiTi mniSvnelobebis histograma da Sesabamisi 

Teoriuli ganawilebis mrudi naCvenebia 4.1 naxazze. 

4.1 naxazze gamosaxul mruds Seesabameba veibu-

lis ganawileba [18, 67], romelsac aqvs Semdegi saxe: 

].)/(192,0exp[

)/(035,0)/(

18,0
max

82,0
maxmax

QQ

QQQQf

i

ii



 

         

(4.7)

 

 

Tu gaviangariSebT mdinare durujis maqsimalur 
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xarjebs veibulis gamosaxulebiT, maSin (4.7) damoki-

debulebiT miRebuli sidideebis saimedooba ianga-

riSeba Semdegi formuliT: 

 

 

)./(])/(192,0exp[

)/(035,0/

max
18,0

max

1

0

82,0
maxmax

QQdQQ

QQQQP

ii

ii



 


       

(4.8)

 

 

 

nax. 4.1. Rvarcofis maqsimaluri xarjis histograma (1) 

da Sesabamisi Teoriuli ganawilebis mrudi (2) 

 

 

(4.8) gantolebis amoxsnis Semdeg miviRebT 
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549,0)/( max QQP i , xolo warmodgenili angariSis 

riski ki tolia: 

.461,0549,01)/(1 max  QQPR i           (4.9) 

Tu CavatarebT analizs, davinaxavT, rom mdinare 

durujis maqsimaluri xarjis prognozirebisaTvis 

(4.4) damokidebulebiT gaangariSebuli sidideebi 

ufro saimedoa da axlosaa bunebaSi gavlili Rvar-

cofebis xarjis monacemebTan, vidre veibulis for-

muliT gaangariSebul maCveneblebTan (cxr. 4.1). 

miRebuli Sedegebi Sedarebul iqna agreTve 

akademikos cotne mircxulavas mier damuSavebul 

meTodologiasTan [52], romelmac pirvelad maTema-

tikuri modelirebiT, kerZod albaTobis Teoriis 

gamoyenebiT, dadginda Rvarcofis maqsimaluri xar-

jebis cvlilebis xasiaTi. Tanxvedra maT Soris 

damakmayofilebelia. 
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Tavi V. 

mdinare durujis kalapotSi nakadiT 

transportirebuli Rvarcofuli masis 

prognozireba 

 

mdinare durujis kalapotSi Rvarcofis mier 

gamotanili Rvarcofuli masis prognozirebis 

mizniT gamoyenebuli iyo, rogorc 2001-2016 wlebSi 

zafxulis periodSi Catarebuli savele-saeqspedi-

cio kvlevis Sedegebi, agreTve ganvlil periodSi 

gamoqveynebuli samecniero literatura [18, 22, 23, 

32, 44÷46, 51, 59, 64, 65, 67÷69,73,77÷79].  

mdinare durujis kalapotSi gavlili Rvarco-

febis statistikuri rigi, avtoris mier gadamuSave-

buli da, zogierT SemTxvevaSi, aRdgenilic ki, moce-

mulia samecniero naSromebSi [18, 65]. zemoT aRniS-

nuli statistikuri rigis (40 wertili) damuSavebiT 

miRebulia empiriuli damokidebuleba, romliTac 

iangariSeba mdinare durujis kalapotSi Rvarcofis 

mier transportirebuli Rvarcofuli masis moculo-

ba (W).  

maTematikur gamosaxulebas aqvs Semdegi saxe: 

 
73,0

max
52,1138,0 QTW   (m

3
),                 (5.1) 

sadac, T aris mdinaris kalapotSi Rvarcofis moZ-

raobis dro (wm); maxQ – Rvarcofis maqsimaluri 

xarji (m
3
/wm).
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(5.1) damokidebulebis gamoyenebis zRvrebia: 

)./(2000100

(2160180

max wmm

);wm

3



Q

T
          (5.2) 

(5.1) damokidebulebiT gaangariSebulia mdinare 

durujis kalapotSi formirebuli Rvarcofis mier 

transportirebuli Rvarcofuli masis moculobebi 

(W), romelTa maCveneblebic Sedarebulia bunebaSi 

gavlil monacemebTan; maTi Tanxvedris procentuli 

maCveneblebi mocemulia cxrilSi 5.1. 

cxrili 5.1 

mdinare durujis Rvarcofis mier 

transportirebuli Rvarcofuli masis  

Tanxvedris maCveneblebi 

# 

R
v
a
r
c
o
f
i
s
 

g
a
v
l

i
s
 
w
e
l

i
 

R
v
a
r
c
o
f
i
s
 
x
a
r
j
i
, 

Q
m

a
x
 (
m
3
/
w
m
)
 

R
v
a
r
c
o
f
i
s
 
g
a
v
l

i
s
 

x
a
n
g
r
Z
l

i
v
o
b
a
, 
 

T
 
(
w
m
)
 

Rvarcofis 

moculoba, W (m
3
) 

c
d
o
m
i
l

e
b
a
 

%
-
e
b
S
i
 

savele 

monacemebi 

(5.1) 

formuliT 

1 2 3 4 5 6 7 

1 1899 434,8 1380 600024 689361 12,9 

2 1906 2000,0 900 1 800000 1096675 39,6 

3 1947 1666,6 960 1 599936 1058926 33,8 

4 1949 370,4 1620 600048 782448 23,3 

5 1956 253,2 900 227880 242579 6,1 

6 1957 199,2 960 191232 224600 14,8 

7 1961 159,6 900 143640 173197 17,1 
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cxrili 5.1-is gagrZeleba 

1 2 3 4 5 6 7 

8 1961 210,0 660 138600 132055 4,7 

9 1961 740,0 1560 1 154400 1224423 5,7 

10 1961 250 2160 540000 909388 40,6 

11 1963 172,0 960 165120 201774 18,2 

12 1963 132 420 55440 47341 14,6 

13 1963 703 1740 1 223220 1 392487 12,2 

14 1963 144 840 120960 144673 16,4 

15 1963 73 420 30660 30722 0,2 

16 1963 470 3300 1 551000 2 745691 43,5 

17 1963 103 180 18540 10896 41,2 

18 1963 1244 720 895680 552387 38,3 

19 1963 443 1380 611340 698827 12,5 

20 1963 288 300 86400 50172 41,9 

21 1963 150 360 54000 41115 23,8 

22 1963 262 720 188640 177167 6,1 

23 1963 446 360 160560 91091 43,3 

24 1963 205 900 184500 207926 11,3 

25 1963 82 300 24600 20053 18,5 

26 1963 62 1020 63240 105050 39,8 

27 1973 200,6 900 180540 204658 11,8 

28 1976 240,2 840 201768 210185 4,0 

29 1977 167,6 720 120672 127863 5,6 

30 1981 264,0 1200 316800 387263 18,2 

31 1982 458,0 300 137400 70394 48,7 

32 1983 229,0 720 164880 160585 2,6 

33 1984 162,0 960 155520 193142 19,5 

34 1986 282,0 720 203040 186942 7,9 

35 1986 160,0 1500 240750 377177 36,2 

36 1986 321,0 900 288900 288454 0,2 

37 1990 114,0 1200 136800 209785 34,8 
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cxrili 5.1-is gagrZeleba 

1 2 3 4 5 6 7 

38 1992 330,2 1500 495300 640086 22,6 

39 1997 221,1 1080 239868 289889 17,3 

40 1999 333,3 1500 500000 644477 22,4 

 

Tu CavatarebT 5.1 cxrilis analizs, davina-

xavT, rom mdinare durujis kalapotSi Rvarcofis 

mier transportirebuli Rvarcofuli masis 

moculobis sidideebis Sedareba (5.1) formuliT 

gaangariSebul monacemebTan, iZleva cdomilebebs 

0,2÷4,0%, rac hidrologiuri angariSisaTvis damak-

mayofilebelia. 

amrigad, md. durujis wyalSemkreb auzSi Cata-

rebulma savele-eqspediciurma kvlevebma saSualeba 

mogvca gamogvetana Semdegi daskvna: 

– TeTri da Savi durujis mdinareTa wyalSem-

krebi auzebis Tanamedrove ekologiuri mdgomareoba 

katastrofulia da aucilebelia saswrafod ganxor-

cieldes Sesabamisi inovaciuri: fito-melioraciu-

li, satyeo-melioraciuli, sainJinro-ekologiuri 

da kompleqsuri daniSnulebis RonisZiebebi. 
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Tavi VI. 

 Rvarcofis dinamikis zogierTi sakiTxebi 

 

6.1. bmuli Rvarcofis siCqaris gansazRvra  

haeris winaRobis gaTvaliswinebiT 

 

mdinare durujis tranzitul, Seviwroebul 

ubnebze, bmuli Rvarcofis didi siCqariT moZraobis 

dros, rodesac nakadis frontze maxis ricxvi icvle-

ba M = 0,015÷0,073 sazRvrebSi, analogiurad Tovlis 

zvavis moZraobisa [55], Tavs iCens haeris winaRobis 

Zala, romelic, Cveulebriv hidravlikur winaRobas-

Tan erTad, iTvleba Rvarcofis siCqaris erT-erT 

ganmsazRvrel parametrad. am dros, nakadis moZra-

obis sruli winaRobis koeficienti K* warmod-

genili unda iyos Sinagani xaxunis koeficientis 

(siblantis) ZaliT gamowveuli winaRobisa (Kx) da 

nakadis frontis mimarT haeris winaRobis (Kh) 

koeficientis jamis saxiT [5], e.i. 

K* = Kx  Kh                          (6.1)  

zemoT moyvanili sqemis gaTvaliswinebiT ganvi-

xiloT bmuli Rvarcofuli masis moZraoba erTiani, 

kompaqturi, maRali koncentraciis mqone nakadis saxiT 

[5], mdinaris  kuTxiT daxril kalapotSi (nax. 6.1). 

am SemTxvevaSi Svedov–bingamis modificirebul 

damokidebulebas eqneba Semdegi saxe [25]: 
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2
0 VK

h

U
h

maq

  ,                (6.2) 

sadac  aris Rvarcofis siblantis dinamikuri koe-

ficienti (kg.Z.∙wm/sm
2
), Umaq – kveTSi Rvarcofis maq-

simaluri siCqare (sm/wm), V – Rvarcofis frontis 

saSualo siCqare (sm/wm), h – Rvarcofis siRrme 

frontis areSi (sm), h – haeris simkvrive ( 0,1
h

 ), 

xolo 0 – sawyisi mxebi Zabva ( 00 ih  ). 

 

nax. 6.1. bmuli Rvarcofis moZraobis saangariSo sqema 

rogorc cnobilia, Rvarcofis Tanabari moZra-

obis dros mxebi Zabva tolia ih   [5], sadac  – 

Rvarcofis moculobiTi wonaa (kg.Z./sm
3
), xolo i – 

kalapotis qanobi. 

Rvarcofis moZraobisas ganvixiloT siCqaris 

cvlilebis ori saxis epiura. pirveli, rodesac siC-

qaris gradienti mudmivia nakadis mTel siRrmeze da 

meore, rodesac siCqaris gradienti arsebobs mxo-

lod nakadis fskerTan Txel SreSi (nax. 6.2). pirvel 

Kh 
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SemTxvevaSi nakadis maqsimaluri siCqare tolia 

Umaq = 2V, xolo meoreSi Umaq = V. 

 

nax. 6.2 siCqaris cvlilebis epiurebi 

Tu (6.2) gantolebaSi SevitanT maqsimaluri 

siCqaris mniSvnelobas Umaq = 2V da gavamartivebT, 

miviRebT: 

  0
2

0
2  hhiV

h
VK 




hh
.             (6.3) 

(6.3) gantolebis amoxsniT miviRebT Rvarcofis 

frontis saSualo siCqaris mniSvnelobas, romelsac, 

haeris winaRobis gaTvaliswinebiT, aqvs Semdegi 

saxe: 

 
hK

hhhiK
V

,

hh

hh



 


50

0
22 )(  

,         (6.4) 

sadac h  h0. 
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nakadis frontis saSualo siCqaresa da haeris 

winaRobis koeficients Soris grafikuli damokide-

buleba parametrTa Semdegi mniSvnelobebisaTvis: 

i = 0,2;  = 6,0 (kg.Z.∙ wm/sm
2
);  = 2,06 (gr.Z/sm

3
); 

h = 100, 200, 300 da 400 (sm) gamosaxulia 6.3 naxazze. 

 

nax. 6.3. Kh = f(V,h) damokidebulebis grafiki (Kh=K') 

Tu (6.3) gantolebaSi SevitanT meore daSvebas, 

rodesac Umaq = V, miviRebT damokidebulebas, romlis 

mixedviT agebul grafikebsac aqvT analogiuri 

forma, xolo Sesabamisi mniSvnelobebi Semcirebuli 

iqneba 2-jer [68]. 

Tu bmuli Rvarcofis moZraobis dros nakadis 

fronts ganvixilavT rogorc haeris nakadisagan 

garsSemodinebis obieqts, maSin haeris Subluri wina-
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Robis koeficientsa da reinoldsis ricxvs (Re) 

Soris damokidebulebis grafikebs agreTve aqvs 

logariTmuli forma, iseTi, rogoric naCvenebia 

nax. 6.3-ze, im gansxvavebiT, rom bmuli Rvarcofis 

moZraobis dros, rodesac haeris Subluri winaRobis 

koeficienti icvleba Semdeg sazRvrebSi Kh = 0÷0,02, 

reinoldsis ricxvi (Re) 103
-is rigisaa. 

Tu movaxdenT Catarebuli kvlevis analizs da 

SevadarebT myari sxeulis moZraobis dros haeris 

Sublur winaRobasa da reinoldsis ricxvs Soris 

damokidebulebebis grafikebs [60], davinaxavT, rom 

haeris Subluri winaRobis koeficienti icvleba Sem-

deg sazRvrebSi Kh = 0÷1,0, xolo reinoldsis ricxvi 

ki (Re) 105
 rigisaa. Kh = f (Re) damokidebulebis gra-

fikis dasaxasiaTeblad, ise, rogorc es miRebulia 

aerodinamikasa da hidrodinamikaSi (nikuraZis gra-

fikebi), saWiroa laboratoriuli cdebis Catareba 

da Sedegebis ganzogadeba. 

ganvixiloT bmuli Rvarcofis moZraoba ufro 

mkacri sqemiT, rodesac mxebi Zabvis gamomsaxvel 

gantolebas aqvs Semdegi saxe: 

h
 

dy

du
0 ,                     (6.5) 

sadac 

dy

du
 siCqaris gradientia vertikaluri y RerZis 

gaswvriv; 
2UK

hhh
  – haeris mxebi Zabva. Tu analo-
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giurad pirveli aRniSvnisa, (6.5) gantolebaSi 

SevitanT Sesabamis mniSvnelobebs da gardavqmniT, 

miviRebT: 

  2
0

1
UKiyhhi

dy

du
hh




 .          (6.6) 

maTematikaSi (6.6) gantoleba cnobilia, ro-

gorc rikatis gantoleba, romelsac Cawerili (6.6) 

damokidebulebis saxiT zogadi amonaxsni ar gaaCnia. 

amocanis amosaxsnelad vsargeblobT diferen-

cialuri gantolebis amoxsnis ricxviTi meTodiT [5, 

52, 56, 66, 97]. viRebT sawyis monacemebs da Segvyavs 

specialuri programis daxmarebiT kompiuterSi; 

sawyisi monacemebia i = 0,2;  = 2,06 (kg.Z./sm
3
); 

h = 100 (sm); Kh = 0,005÷0,02;  = 6,0 (kg.Z.∙wm/sm
2
). 

kompiuterze realizaciis Semdeg funqciuri 

kavSiri Rvarcofis siCqaresa da nakadis siRrmes 

Soris naCvenebia 6.4 naxazze. Tu miRebul Sedegebs 

SevadarebT im damokidebulebebs [84], romlebSic 

gaTvaliswinebuli ar aris haeris Subluri winaRo-

ba, davinaxavT, rom rodesac maRali koncentraciis 

bmuli Rvarcofi moZraobs dabali siCqareebiT (ro-

desac maxis ricxvi M  0,015), gansxvaveba miRebul 

da arsebul damokidebulebebs Soris imdenad mcirea, 

rom am faqtoris gavlena nakadis moZraobis siCqare-

ze SeiZleba ugulebelyofili iyos e.i. Kh = 0; xolo 

im SemTxvevaSi, rodesac, maxis ricxvi icvleba 
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M = 0,015÷0,073 sazRvrebSi, e.i. rodesac bmuli Rvar-

cofi moZraobs didi siCqariT, gansxvaveba maT Soris 

izrdeba da igi TiTqmis 10÷25%-mde aRwevs. 

 

nax. 6.4. y = f (U, Kh ) damokidebulebis grafiki (Kh=K') 

aRsaniSnavia, rom Rvarcofebis fizikur-meqani-

kuri da dinamikuri modelebis damuSavebaSi priori-

teti damsaxurebulad ekuTvniT akademikos o. naTi-

Svilsa da profesor v. TevzaZes [16, 66, 69]. 
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Catarebuli Teoriuli kvlevebis analizma da 

zemoT dasaxelebuli avtorebis monografiebSi damu-

Savebul modelebTan Sedarebam dagvanaxa, rom miRe-

buli Sedegebi zustad asaxavs bmuli Rvarcofis 

bunebas da misi moZraobis kanonebs, es ki miuTiTebs 

Cven mier Catarebuli kvlevebis saimedo mimarTu-

lebaze. 

 

6.2. bmuli Rvarcofis daumyarebeli moZraoba 

haeris Subluri winaRobis gaTvaliswinebiT 

bunebriv kalapotebSi, maT Soris mdinare 

durujis RvarcofsadinarSic bmuli Rvarcofis 

siCqaris angariSi xorcieldeba mdinaris kalapotis 

calkeuli ubnebisaTvis, sadac dagegmili iyo Rvar-

cofsawinaaRmdego sxvadasxva tipis nagebobebis mSe-

nebloba. am SemTxvevaSi Rvarcofis gaangariSebisas 

hidravlikuri elementebi ganisazRvreboda nakadis 

Tanabari moZraobis gantolebebiT. 

aseTi saxiT Rvarcofis angariSi ugulebelyofs 

iseTi ZiriTadi dinamikuri sidideebis mxedveloba-

Si ar miRebas, romelic ganapirobebs sxvadasxva da-

niSnulebis RvarcofsawinaaRmdego nagebobebis samSe-

neblo masalis didi raodenobiT gadaxarjvas da sxv.  

durujis kalapotis zeda ubnebSi bmuli Rvar-

cofis formirebisa da misi daumyarebeli moZ-

raobisas Rvarcofsadinaris qveda ubnebisaken, nakadi 
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sistematurad icvlis Tavis hidravlikur sidide-

ebs, rac nakadis angariSisas aucileblad mxedvelo-

baSi unda iyos miRebuli [7, 16, 52, 55, 56, 67, 68]. 

bmuli Rvarcofis daumyarebeli moZraobisas 

angariSis ricxviTi meTodebi emyareba sen-venanis 

gantolebaTa sistemis amoxsnas [80, 97, 98 da sxv.], 

romlis realizacia kompiuterze efuZneba sasazRvro 

pirobebis zust SerCevas; am monacemebs unda hqondeT 

fiqsirebuli sazRvrebi, romlis gaTvaliswinebis 

gareSe dasaxuli amocana sasurveli sizustiT ar 

amoixsneba. 

durujis kalapotSi bmuli Rvarcofis moZrao-

ba zogadad SeiZleba warmovidginoT Semdegi sqemiT: 

`moZraobis dawyeba~ moZraoba tranzitul zonaSi da 

gaCereba mdinaris gamotanis konusze. kerZo SemTx-

vevaSi, bmuli Rvarcofis fizikur-meqanikuri da re-

ologiuri Tvisebebidan gamomdinare, SesaZlebelia 

nakadis gaCereba mdinaris tranzitul ubnebzec. Ti-

Toeul am fazas aqvs Tavisi gansakuTrebuli Tavise-

bureba, gamomdinare amocanis amoxsnis maTematikuri 

Tvalsazrisidan. kerZod, algoriTmis SedgenaSi, prog-

ramis damuSavebaSi da a.S., yvela am fazebis gaTvalis-

winebiT amocanis amoxsnis dros, mxedvelobaSi unda 

iyos miRebuli sasazRvro pirobebis iseTi mniSvne-

lobebi, romelic saSualebas mogvcems am fazebSi 

hidravlikuri xaxunisa da haeris Subluri winaRo-

bis koeficientebis gaTvaliswinebiT gaviangariSoT 
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bmuli Rvarcofis ZiriTadi maCveneblebi. rac Seexe-

ba bmuli Rvarcofis moZraobas cvalebadi xarjis 

gaTvaliswinebiT, hidravlikuri xaxunisa da haeris 

winaRobebis koeficientis mxedvelobaSi miRebiT, 

jer kidev naklebadaa Seswavlili da moiTxovs am 

meTodebis daxvewas.  

kvlevis mizans warmoadgens, SeviswavloT bmu-

li Rvarcofis daumyarebeli moZraoba mdinare 

durujis kalapotis nebismier ubanze, rodesac 

nakadis saSualo siCqare V  5,0 (m/wm). 

rogorc cnobilia, mdinaris kalapotSi formi-

rebuli bmuli Rvarcofi RvarcofsadinarSi nel-nela 

ikrebs siCqares da gadadis `moZraobis~ fazaSi, ro-

melic kalapotSi iRebs erTjeradi talRis saxes. 

talRa moZraobs kalapotis tranzituli ubnisken 

zemoT ganxiluli sqemis mixedviT, misi siCqare matu-

lobs da nakadis sawinaaRmdegod yalibdeba hidrav-

likuri xaxunisa da haeris winaRobis Zalebi (nax. 6.1). 

ganvixiloT bmuli Rvarcofis daumyarebeli 

moZraoba cvladi xarjis SemTxvevaSi mdinare duru-

jis  kuTxiT daxril kalapotSi, romlis moZraobis 

diferencialur gantolebaTa sistemas aqvs Semdegi 

saxe [5]: 
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sadac: B mdinaris siganea (m), h – Rvarcofis siRrme 

(m), V – Rvarcofis saSualo siCqare (m/wm), x -

mdinaris kalapotis ubnis sigrZe (m), q – Rvarcofis 

xarjis cvlis intensivoba, romelic ganpirobebu-

lia mdinaris sigrZeze fazebis SedinebiTa da gadine-

biT; g – Tavisufali vardnis aCqareba (m/wm
2
), i – mdi-

naris kalapotis qanobi, K
x 
– hidravlikuri xaxunis 

koeficienti, Kh – haeris Subluri winaRobis koefi-

cienti, l – nakadis moZraobis sigrZe (m),  – Rvarco-

fis cocxali kveTis farTobi (m
2
). 

(6.7) gantolebaTa sistemis amosaxsnelad viye-

nebT diferencialuri gantolebis amoxsnis ricxviT 

meTods, kerZod, `nakadis veqtoris gaxleCis sqemas~ 

[56]. 

nakadis veqtori, gamomdinare gantolebaTa sis-

temidan, gansxvavdeba eilerisa da aerodinamikis 

veqtorisagan, igi ar iTvleba erTjerad funqciad. 

am SemTxvevaSi igi dafuZnebulia hiperboluri gan-

tolebebis Tvisebebis gamoyenebaze, romlis daxmare-

biT SesaZlebelia veqtoris gaxleCis sqemis ageba, 

romelic didi sizustiT angariSis Catarebis saSua-

lebas iZleva. 

rodesac mimdinareobs bmuli Rvarcofis siCqa-

ris dadgena haerisa da xaxunis winaRobis koefici-

entebis gaTvaliswinebiT, erT-erT ZiriTad proble-

mas warmoadgens `nakadis veqtoris gaxleCis sqemis~ 

ageba. steijerma da uormingma [56] gamoiyenes is 
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faqtori, rom nakadis veqtori f(G) gantolebaTa 

sistemis (6.7) damokidebulebisaTvis CaTvales G-s 

erTaderT veqtor-funqciad. 

yovelive zemoT aRniSnulis gaTvaliswinebiT, 

(6.7) gantolebaTa sistema CavweroT divergenciuri 

formiT konservatiuli cvladebisaTvis (J – impulsi, 

h – nakadis siRrme) veqtoruli formiT, 

 )()( GWGf
xt

G









, )()( GWGf  ,       (6.8) 

sadac, Q = (J,h)T, J = hV da  
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bmuli Rvarcofis formirebis process ganvixi-

lavT, rogorc bunebrivi zRudaris an miwis kaSxlis 

gangrevis SemTxvevas, rodesac sasazRvro pirobebs 

aqvs Semdegi mniSvnelobebi: 

a)  nakadis siRrmisaTvis: 
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b)  nakadis siCqarisaTvis: 

V0(x) = 0,2; h0(x) = 1,0;                (6.11) 
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amocanis realizaciis procesSi mxedvelobaSia 

miRebuli, rogorc Rvarcofuli masis ZiriTadi 

hidrologiuri, hidravlikuri Tvisebebi, aseve mdi-

naris kalapotis geologiur-topografiuli maxasi-

aTeblebi. amisaTvis viyenebT 

Q

F
F




  matricis sa-

kuTriv mniSvnelobebs, romlebsac aqvs Semdegi saxe: 

 cos1 ghV  ;  cos2 ghV  .       (6.12) 

SemovitanoT aRniSvna cos0 ghC  , romelic 

bmul RvarcofSi siCqaris impulsis sidides aRniS-

navs. yovelive zemoT aRniSnulis gaTvaliswinebiT 

Rvarcofi SeiZleba warmodgenili iyos Semdegi saxiT: 

  
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Gf ,        (6.13) 

xolo sakuTrivi ricxviTi mniSvnelobebi 1  da 2  

ki warmovidginoT:  


 111  ; 

 222  .          (6.14) 

sidideebi 1  da 2  SeiZleba SevarCioT sxvada-

sxva saxiT, magaliTad: 
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Tu (6.14) gamosaxulebis mniSvnelobebs SevitanT 

(6.13) gamosaxulebaSi, miviRebT: 

      
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CavweroT mTlianad konservatiuli sxvaobiTi 

sqema arawrfivi regulatoriT da, Tu gaviTvalis-

winebT (6.7) gantolebaTa sistemis marjvena mxares, 

miviRebT: 

     GWGRGG xxt   ,,f ,          (6.17) 

sadac, G = (j
-
,h)T;   j

-
 = hV. 

e.i. 
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 (6.18) 

rodesac  = 0 da   = 0, sxvaobiTi sqema (6.17) 

icvlis saxes da miiReba bmuli Rvarcofis `veqto-

ris gaxleCis sqema~, e.i. 

     WGxGGG xxx
nn ~

f5,0f1   ,        (6.19) 

sadac,  drois cvalebadobis bijia;  X – Tanabari 

sivrciT badis biji, n – droebiTi fenis nomeri, 
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xolo W
~

– gantolebis sistemis marjvena nawilis 

diskretuli analogia. 

sqemis realizaciisaTvis saWiroa Sesruldes 

kurant-fridrix-levis mdgradobis piroba [56] 

)max(

minCr

0CV

x




  ,                   (6.20) 

sadac, Cr – kurantis ricxvia.  

damokidebuleba (6.17) gamovsaxoT gaSlili 

saxiT, miviRebT: 
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bmuli Rvarcofis daumyarebeli moZraobis 

angariSi haerisa da hidravlikuri xaxunis winaaRm-

degobis koeficientebis gaTvaliswinebiT realize-

bulia kompiuterze programirebis Basic enaze. 

sawyisi monacemebis mniSvnelobebi icvleboda 

(6.21) 

(6.22) 
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Semdeg sazRvrebSi: kalapotis qanobi i = 0,05...0,7; 

kalapotis sigane B = 5,0...25,0 (m); bmuli Rvarcofis 

xarjis cvlis intensivoba q* = 500...4000 (kg/m∙wm); 

hidravlikuri xaxunis koeficienti Kx = 0,1...0,05; 

haeris Subluri winaRobis koeficienti Kh = 0,01...0,05; 

mdinaris tranzituli ubnis sigrZe l = 300...1500 (m). 

konkretuli magaliTisaTvis davuSvaT, rom 

i = 0,2; Kh = 0,1; xolo l ki 300...1500 m-is farglebSia. 

angariSis Sedegi datanilia naxazze 6.5. 

 

nax. 6.5. bmuli Rvarcofis talRuri moZraobis grZivi 

profilebi haeris winaRobis koeficientis sxvadasxva 

mniSvnelobebisas (Kh=K') 
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bmuli Rvarcofis talRis daumyarebeli moZra-

obis dros erT-erT ZiriTad maxasiaTebel sidided 

iTvleba inerciis Zalis mniSvnelobis dadgena, rome-

lic aerodinamikaSi [76] cnobilia, rogorc struxa-

lis (St) ricxvi. saqarTvelos Rvarcofuli tipis 

mdinareebze, maT Soris mdinare durujze, gavlili 

Rvarcofis bunebrivi dakvirvebebis analizma dagva-

naxa, rom struxalis ricxvi icvleba Semdeg sazRv-

rebSi – 0 < St < 10, xolo konkretuli magaliTisaTvis 

struxalis ricxvsa da nakadis talRis siRrmes 

Soris damokidebulebis grafikebi, haeris Subluri 

winaRobis koeficientis sxvadasxva mniSvnelobis 

dros naCvenebia 6.6 naxazze. 

 

nax. 6.6. St = f ( h,Kh) damokidebulebis grafiki (Kh=K') 
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amrigad, bmuli Rvarcofis daumyarebeli moZ-

raobis angariSis warmodgenili meTodi, hidravli-

kuri xaxunisa da haeris Subluri winaRobis koefi-

cientebis gaTvaliswinebiT, gvaZlevs saSualebas, 

drois nebismier momentSi viangariSoT nakadis yvela 

is ZiriTadi parametri, romlebic ganapirobeben bmu-

li Rvarcofis talRur moZraobas Rvarcofsadina-

ris im ubnebze, sadac intensiurad mimdinareobs mdi-

nare durujis kalapotis deformaciuli procesebi. 

6.3. bmuli Rvarcofis talRis formebis dadgena 

xaxunisa da haeris winaRobis gaTvaliswinebiT 

bmuli Rvarcofis kinetikuri energia da Sesaba-

misad, am nakadebis damangreveli Zalis sidide, sxva 

faqtorebTan erTad, damokidebulia nakadis talRis 

rogorc formasTan, aseve mis sigrZesTan, radganac 

es sidideebi ganapirobeben Rvarcofis simZlavres. 

Teoriuli kvlevebisa da md. durujze gavlil 

bmul Rvarcofze dakvirvebebma dagvanaxa, rom tal-

Ris siCqaris mniSvnelobebi frontis areSi gacile-

biT metia, vidre mis ukana nawilSi, amitom nakadis 

talRis rogorc formis, aseve misi sigrZis Seswav-

la haeris Subluri winaRobis koeficientis gaTva-

liswinebiT aqtualuria. 

am sakiTxis Seswavlis mizniT ganvixiloT bmu-

li Rvarcofis daumyarebeli moZraobis gantoleba 

mudmivi xarjis SemTxvevaSi [56]:  
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talRis formebis dasadgenad (xaxunisa da hae-

ris Subluri winaRobis koeficientebis gaTvalis-

winebiT) saWiroa (6.23) gantolebaTa sistema Cavwe-

roT nakadis talRis frontisaTvis. amisaTvis davuS-

vaT, rom X = (x – V1t). Tu gaviTvaliswinebT zemoT 

ganxilul daSvebas da gavamartivebT (6.23) damoki-

debulebas, miviRebT: 
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sadac V1 – nakadis frontSi gavrcelebis siCqarea 

(m/wm). 

Tu (6.24) gamosaxulebis mniSvnelobebs Sevi-

tanT (6.23) gantolebaTa sistemaSi da gaviTvalis-

winebT sasazRvro pirobebs, miviRebT: 












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h
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Vg
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g 2sincos  ,         (6.25) 
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e.i.           
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gavaintegraloT (6.26) damokidebuleba, 
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integrirebis mudmivas dasadgenad davuSvaT, 

rom rodesac X = 0, maSin h = 0, e.i. 
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Tu (6.28) gamosaxulebis mniSvnelobas SevitanT 

(6.27) gantolebaSi da gardavqmniT, miviRebT damo-

kidebulebas, romlis daxmarebiTac SesaZlebeli 

iqneba nakadis talRis frontis formebis dadgena: 
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(6.29) 
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sadac X aris manZili, romelic dakavSirebulia 

moZrav koordinatebTan. nakadis talRis formebis 

dasadgenad haeris Subluri winaRobis koeficientis 

(Kh=K2) sxvadasxva sidideebis gaTvaliswinebiT, 

vuSvebT sawyis mniSvnelobebs: Kx = 0,2; V = 10 (m/mw); 

 = 30. Kh = 0,010; 0,020 da 0,025 angariSis mniSvne-

lobebi datanilia 6.7 naxazze. 

 

nax. 6.7. h = f (X, Kh) damokidebulebis grafiki (Kh=K2) 

Rvarcofis nagebobaze dartymis Zalis maqsima-

luri sididis dasadgenad sxva faqtorebTan erTad 

erT-erT ZiriTad parametrs warmoadgens bmuli 

Rvarcofis talRis sigrZis dadgena, romlis mniSv-

nelobac Rvarcofis saSualo siRrmis mixedviT 

naCvenebia naxazze (nax. 6.8). 
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nax. 6.8. X0 = f (h) damokidebulebis grafiki 

Rvarcofis talRis sigrZe iangariSeba Semdegi 

empiriuli damokidebulebiT: 

X0 = 6,5 h0,77 ,
 
(m).                  (6.30) 

Catarebuli kvlevis saimedoobis dasadgenad 

miRebuli Sedegebi Sedarebul iqna iaponeli mecnie-

ris, profesor t. takahaSis [112, 113] monacemebTan. 

Sedarebam dagvanaxa, rom Rvarcofis didi siCqaree-

biT moZraobis SemTxvevaSi (rodesac maxis ricxvi 

M  0,015), 20%-iT da zogjer meti sididiTac gansx-

vavdebian. es gansxvaveba gamowveulia imiT, rom Cven 

maTematikur modelSi Rvarcofis talRis formebis 

dadgenis dros hidravlikuri xaxunis koeficientTan 

erTad gaTvaliswinebulia haeris Subluri winaRo-

bis koeficientic, romelic ZiriTadad ganapirobebs 

nakadis talRis rogorc formis, aseve sigrZis mniSv-
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nelobebs. 

amrigad, viciT ra Rvarcofis talRis rogorc 

formis saangariSo gamosaxuleba (6.29), aseve misi 

sigrZis dasadgeni damokidebuleba (6.30), sirTules 

aRar warmoadgens viangariSoT nakadis maqsimaluri 

(damangreveli) Zalis sididis mniSvneloba, gamowve-

uli nakadis talRis moqmedebiT, romlis mniSvnelo-

bac gacilebiT didia, vidre nakadis saSualo siCqa-

ris gaTvaliswinebiT gaangariSebuli Zalisa. 

6.4. nagebobebze hiperkoncentrirebuli 

Rvarcofebis dinamikuri zemoqmedebis prognozi 

mdinare durujis kalapotSi formirebuli 

hiperkoncentrirebuli Rvarcofebis damangrevel 

zemoqmedebasTan brZolis RonisZiebebis erT-erT 

efeqtur saSualebas sainJinro nagebobebi warmoad-

gens. xSirad es nagebobebi koWovan-Rerovani siste-

miT aris warmodgenili da konstruqciulad rTuli 

saxisaa. aseTi nagebobebis konstruqciuli elemente-

bis gaangariSeba da TviT nagebobebis mdgradobis 

sakiTxebi, movlenis didi masStabebisa da anomalu-

robis gamo, xSirad saWiroebs diferencirebul mid-

gomebs. amasTan erTad, nagebobebze aseTi nakadebis 

zemoqmedeba SeiZleba sxvadasxvanairad gamovlindes 

mis mimarT gamoyenebuli nagebobis tipisa da orien-

taciis gamo (6.4 paragrafi momzadda prof. e. kuxa-

laSvilTan erTad). 
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movlenis srulad warmoCenis mizniT, hiperkon-

centrirebuli Rvarcofebis nagebobebze dinamikuri 

zemoqmedebis prognozirebisTvis, nakadis reologi-

uri ZiriTadi maxasiaTeblebis (bmuloba, Sinagani 

xaxunis kuTxe, moculobiTi wona) da hidravlikuri 

parametrebis sasazRvro pirobebis gaTvaliswinebiT, 

pirvelad amoxsnilia nakadis moZraobis meore rigis 

diferencialuri gantoleba. Teoriuli gziT miRe-

bulia Rvarcofis nagebobaze dartymis P Zalis da 

K1 koeficientis saangariSo damokidebulebebi. 

Teoriuli Sedegebis saimedoobisTvis igegmeba 

laboratoriuli eqsperimentebi, romlebic ganxor-

cieldeba saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa meurneobis 

institutis hidravlikis laboratoriaSi. 

garemos bunebrivi anomaliebis, kerZod, Rvar-

cofebis zemoqmedeba mkveTrad cvlis arsebul 

situacias da diametrulad icvleba ekologiuri 

wonasworoba. aseTi nakadebis intensiuri zemoqmede-

bis gansakuTrebul adgils maTi moZraobis satran-

zito ubnebi da gamotanis konusebi warmoadgens 

(sur. 6.1). es swored is adgilebia, sadac ZiriTadad 

dasaxlebuli punqtebi, sasoflo da saxalxo meur-

neobis obieqtebia ganTavsebuli. 

mdinare durujis gamotanis konusebze dafiqsi-

rebulia rogorc hiperkoncentrirebuli, aseve 

gauSleli  Rvarcofebis  gavla, romlebic miedineba  
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sur. 6.1. md. durujis gamotanis konusis saerTo xedi 
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didi - damangreveli ZaliT da transportirebuli 

aTobiTi milioni kuburi metri myari nataniT, rac 

did safrTxes uqmnis rogorc q. yvarlis mosaxleo-

bas, aseve md. durujis gamotanis konusis mimdebare 

teritoriaze ganTavsebul infrastruqturas  [27, 

28, 29]. garda zemoaRniSnulisa, kalapotis mowyv-

lad ubnebze Rvarcofebma SeiZleba gamoiwvios ro-

gorc wyalsadinarTa gadaketva, aseve iseTi xelov-

nuri xergilebis warmoqmna kaSxlebis saxiT, romel-

Ta mosalodnel garRvevas didi damangreveli Zalis 

gamo SeiZleba umZimesi Sedegebi da katastrofa 

mohyves. 

movlenis didi masStabebisa da sirTulis gamo, 

aseTi saxis nakadebTan saangariSo modelebis adap-

tirebis SemTxvevaSi, aucilebeli xdeba procesis 

sarisko situaciebis diferencireba, radgan daziane-

bul obieqtebze miyenebuli zarali mTis mdinareTa 

Senakadebis TiTqmis 90%-saTvis aris damaxasiaTebe-

li. aseTi saxis nakadebis regulirebis sakiTxi sain-

Jinro nagebobebze maTi gansxvavebuli zemoqmedebisa 

da moZraobis reJimis sirTulis gamo kvlav erT-erT 

aqtualur, Tanamedrove msofliosTvis gadauWrel 

sakiTxad rCeba. 

Rvarcofsaregulacio RonisZiebaTa kompleqsze 

hiperkoncentrirebuli nakadebis zemoqmedeba sxva-

dasxvanairad SeiZleba gamovlindes mis mimarT nage-

bobis tipis, mimarTulebisa da moZraobis reJimis 
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gamo. aqedan gamomdinare, aseTi nakadebisagan gare-

mos dacva mravali urTierTmarTvadi faqtoris fun-

qcias warmoadgens da nagebobaTa konstruqciuli 

elementebis SerCevis sakiTxi Rvarcofis Zaluri 

zemoqmedebis efeqtebTan aris uSualod dakavSire-

buli. 

arsebuli monacemebiT, Rvarcofebis saregula-

cio nagebobebze dinamikuri zemoqmedebis Sefasebis 

dros, operatiul saSualebas warmoadgens nakadis 

moZraobis raodenobis kanoni. RvarcofsadinarSi 

kalapotisadmi α1 kuTxiT daxril nagebobaze moqme-

di dinamikuri dartymis Zalis mniSvneloba (P), roca 

kalapotis fuZesTan daxris kuTxe α-s tolia, gani-

sazRvreba Semdegi formuliT: 

 

1

1

2

1
sin

cos1



 


g

V
KP ,                (6.31) 

sadac K1 koeficientia da Rvarcofis reologiuri 

parametris funqcias warmoadgens; ω – moZravi Rvar-

cofis cocxali kveTis farTobi (m
2
); V – hiperkon-

centrirebuli nakadis siCqare (m/wm); γ – moculo-

biTi wona (kg/m
3
); g –  simZimis Zalis aCqareba (m/wm

2
). 

warmodgenil saangariSo damokidebulebaSi K 

koeficientis mniSvneloba did diapazonSi icvleba 

da misi gasaSualebuli sidide eqsperimentebiT 

miRebuli Sedegebis safuZvelze 4,5-is tolia [26]. 

hiperkoncentrirebuli nakadebis SemTxvevaSi 
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K1 koeficientis Teoriulad gansazRvris mcdeloba 

kidev ufro rTulia da misi gansazRvrisaTvis gamo-

yenebuli aprobirebuli meTodebi da modelebi ar 

iZleva imis saSualebas, rom tipizacia da rekomen-

dacia gaewios im kriteriumebs, romelTa safuZvel-

ze zustad ganxorcieldeba Teoriuli modelis 

SerCeva. 

pirveli miaxloebiT, K1 koeficientis Sefasebis 

mizniT, dinamikuri dartymis Zalis K1 koeficientis 

Sefasebis dros 1-1 kveTidan 2-2 kveTamde L manZiliT 

daSorebuli moZraobis SemTxvevaSi (nax. 6.9), SeiZ-

leba gamoyenebul iqnes nakadis moZraobis meore 

rigis diferencialuri gantoleba [98]: 

RGQ
td

xd
m 

2

2

,                (6.32) 

sadac, m – moZravi nakadis tanis masaa (t); G – 

moZravi nakadis wona (t); R – moZravi nakadis 

winaaRmdegobis Zala (n); Q – nakadis dinamikuri 

zemoqmedebis Zala 1-1 kveTSi. 

(6.32) gantolebis zedapiruli da moculobiT 

Zalebs Tu gamovsaxavT saangariSo formulebiT, 

miviRebT: 

  tgtg1sin 2  mgR ,           (6.33) 

  
mgG  ,                            (6.34) 

 

L

mVK
Q

2
1 .                       (6.35) 
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nax. 6.9. Rvarcofis moZraobis saangariSo sqema 

 (6.33), (6.34), da (6.35) gamosaxulebebis gaTva-

liswinebiT (6.32) gantoleba miiRebs Semdeg saxes: 

 




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1 0

2
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2

H

h
g

L

VK
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xd
, (6.36) 

sadac V – 1-1 kveTidan 2-2 kveTamde nakadis moZrao-

bis saSualo siCqarea (m/wm); φ – Sinagani xaxunis 

kuTxe; H – moZravi nakadis simaRle (m); h0 – Rvar-

cofis bmulobis Sesabamisi ekvivalenturi siRrme (m).  

Tu SemovitanT aRniSvnebs, rom 

  2
20

2
1

tgtg1
2tg

tgsin
1 gK

H

h
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
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

da

, (6.37) 
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maSin (6.36) gantolebas eqneba Semdegi saxe: 

ba
td

xd


2

2

.                     (6.38) 

(6.38) damokidebulebis pirveli integrirebiT 

miviRebT: 

  ctba
td

xd
 .               (6.39) 

integrirebis c mudmivas gansazRvra amocanis 

pirobis Sesabamisad xdeba, roca 0t , V
td

xd
  da 

cV   da Sesabamisad, (6.39) gantolebas eqneba saxe: 

  Vtba
td

xd
 ,                    (6.40) 

roca 0
td

xd
, maSin 

ba

V
t


 .  

(6.40) damokidebulebis integrirebis safuZvel-

ze gveqneba: 

2
2

2
Gt

ba
tVX 


 .                  (6.41) 

roca 0t  da 02 G  da nakadis 1–1-dan 2–2 

kveTamde gadaadgilebis manZili L gamoiTvleba 

Semdegi formuliT: 

2

2
t

ba
tVL


 .                      (6.42) 

(6.42) gantoleba warmoadgens simZimis Zalebis 

gavlenis Sedegad daxril kalapotSi nakadis 



96 

Tanabrad aCqarebuli moZraobis gavlili manZilis 

gantolebas. (6.42) gantolebis marjvena nawilis 

meore wevris  ba  -s sidide simZimis Zalis aCqare-

bis tolia. zemoT aRniSnulidan gamomdinare, ganto-

leba miiRebs Semdeg saxes: 

g
K

g
L

VK


22

2
2

1
.                  (6.43) 

(6.43) gantolebas Tu amovxsniT 1K -is mimarT, 

gveqneba: 

 21 15,1 KK  .                    (6.44) 

Tu gaviTvaliswinebT (6.44) gantolebaSi 2K -is 

mniSvnelobas, maSin Rvarcofis dinamikuri Zalis 

koeficientis saangariSo damokidebulebas eqneba 

Semdegi saxe: 

 



 tg2tg1

2tg

tg
sin5,1 0

1 
H

h
K ,   (6.45) 

xolo Rvarcofis dinamikuri dartymis Zalis sidide 

gamoiTvleba Semdegi formuliT: 

 
g

V

H

h
P

2
20 tgtg1

2tg

tg
sin5,1







 








 .  (6.46) 

e.i. rodesac adgili aqvs Rvarcofebis nagebo-

biT regulirebas, nakadis moZraobis reJimi icvleba 

da rogorc (6.45) da (6.46) damokidebulebebidan 

Cans, Rvarcofis dinamikuri dartymis Zalis sidide 

nakadis moculobiTi wonis, Rvarcofis xarjis, 
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kalapotis cocxali kveTis farTobis, Sinagani 

xaxunis kuTxisa da Rvarcofis bmulobis funqcias 

warmoadgens. 

amrigad, hiperkoncentrirebuli Rvarcofebis 

reologiuri maxasiaTeblebisa da nakadis hidravli-

kuri gaangariSebis gaTvaliswinebiT miRebulia 

(6.46) saangariSo damokidebuleba, romlis gamoyene-

biT SesaZlebelia aramarto nagebobaze dinamikuri 

dartymis Zalis prognozireba (P), aramed mTliani 

konstruqciis erTian sistemaSi gaangariSeba, mSeneb-

lobaSi miRebuli sxvadasxva aprobirebuli progra-

mebis gamoyenebiT. 
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Tavi VII. 

Rvarcofuli procesebis prognozireba 

katastrofebis Teoriis gamoyenebiT 

 7.1. Rvarcofuli masis wonasworobisa da  

misi daZvris analizi 

sainJinro praqtikaSi dafiqsirebulia iseTi 

bunebrivi da teqnogenuri katastrofebi (kaSxlebis 

ngreva, Tovlis zvavebis daZvra da sxv.), romelTa 

moZraobis dawyeba mimdinareobs ara TandaTanobiT, 

aramed naxtomis formiT – uecrad, raRac mcire 

drois monakveTSi gamonakliss arc Rvarcofuli 

procesebi warmoadgenen, romelTa masis momzadeba 

xdeba rogorc mTis ferdobis eroziis, aseve mTis 

ferdis wonasworobis darRveviT (mewyeri), xolo 

Rvarcofuli masis wonasworobis darRveva xdeba 

uecrad [1, 3]. ganvixiloT mdinare durujis saTaveSi 

Savi kldis eroziul RranteebSi dagrovili 

Rvarcofuli masa, romelic imyofeba zRvrul 

wonasworul (uZrav) mdgomareobaSi. am SemTxvevaSi 

eroziul RranteebSi dagrovili erTeuli mocu-

lobis Rvarcofuli masisaTvis deformaciis poten-

ciuri energia Ep cnobili literaturuli wyaro-

ebisa [1, 3, 18, 31, 33] da Catarebuli gardaqmnebiT 

gamoisaxeba Semdegi damokidebulebiT:  

 2

23

23

tg
1

1

2sin

2
ca

E
E 




 






p

,       (7.1) 
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sadac E – gruntis drekadobis modulia; sin – 

mdinaris kalapotis qanobi,  – gruntis gverdiTi 

wnevis koeficienti, romelic puasonis koeficient-

Tan dakavSirebulia Semdegi damokidebulebiT [31]: 

1





 .                          (7.2) 

SemovitanoT aRniSvna: 

1

1

2sin

2
23

23










E
A .               (7.3) 

gruntis sakuTari woniT gamowveuli vertika-

luri wneva (Pw) tenianobis (W) gaTvaliswinebiT 

tolia [31, 54]: 

  hWP  01,01
mSw

 .                   (7.4) 

Tu gaviTvaliswinebT (7.3) da (7.4) damokidebu-

lebebs, (7.1) gantoleba miiRebs Semdeg saxes: 

 2
tg caE  

p
,                        (7.5) 

sadac  gruntis Siga xaxunis kuTxea, c – gruntis 

SeWidulobis Zala, xolo 

  Wha  01,012cos2 
mS

.              (7.6) 

rogorc (7.5) gamosaxulebidan Cans, Rvarcofu-

li masis deformaciis potenciuri energia damoki-

debulia or  da c Sinagan cvladze da erT garegan 

– W parametrze – tenianobaze. 

davadginoT potenciuri energiis gradienti 
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koordinatTa saTaveSi. simartivisaTvis Semovita-

noT aRniSvna: 

,1 y  cy 2 da 









21

,
dy

dE

dy

dE
E pp

p
.            (7.7) 

ganvixiloT tgy1 funqciis teiloris mwkrivad 

gaSla: 

 5
1

3
11

15

2

3

1
yytgy            (7.8) 

Tavdapirvelad SeviswavloT tgy1 funqciis (7.8) 

teiloris mwkrivad gaSlis mesame nakadi ( j3 ), e.i. 

  1113
3

1
tg yyyj  .                       (7.9) 

(7.9) gantolebis gaTvaliswinebiT gantoleba 

(7.5) miiRebs Semdeg saxes: 

2

2
3
11

3

1

















 yyyaE

p
.                (7.10) 

potenciuri energiis gradienti tolia: 

 



















































.
3

1
2

;1
3

1
2

2
3
11

2

2
12

3
11

1

yyyaA
dy

dE

yyyyaAa
dy

dE

p

p

     (7.11) 

radgan potenciuri energiis gradienti ko-

ordinatTa saTaveSi tolia nulis (Ep = (0,0) = 0), 

maSasadame aracxadi funqciis Teoremis gamoyeneba 

ar SeiZleba da saWiroa SevamowmoT morsis lemis 
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piroba, e.i. davadginoT e.w. `hesianis~ gadagvarebis 

piroba [1, 33]. SemovitanoT aRniSvna: 

ji
yy ji

dd

Ed
H














 p

2

, 2,1ji              (7.12) 

potenciuri energiis meore rigis kerZo 

warmoebulis povnis Semdeg `hesiani~ koordinatTa 

saTaveSi miiRebs Semdeg saxes: 

2 2

2 2
0

2Aa Aa

Aa A
 ,                    (7.13) 

xolo (7.13) gamosaxulebis determinanti tolia: 

det(H*) = 4A2a2 - 4A2a2 = 0.                 (7.14) 

e.i. morsis lemis piroba ar sruldeba da 

maSasadame, kritikuli wertili araizolirebuli 

gadagvarebuli wertilia, anu warmoadgens ara morsis 

kritikul wertils; radgan Ep = 0 da det(H*) = 0, 

amitom SeiZleba gamoviyenoT gancalkevebis lema. 

amisaTvis saWiroa vipovoT `hesianis~ maxasiaTebeli 

gantolebis sakuTrivi mniSvneloba:  

0
1

2










a

aa
.                  (7.15) 

(7.15) gantolebis amoxsniT miviRebT: 1 = 0 da 

2 = (a2
+1). radgan 2  0, amitom sawyisi Sinagani ori 

cvladidan cvladTa lokaluri gardaqmniT gadagvar-
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deba mxolod erTi cvladi, e.i. cvladTa gardaqmnis 

potenciuri funqcia 










 Semdeg miiRebs saxes [56]: 

 2),(Cat XfKJE M


p
,               (7.16) 

sadac, Cat (J,K) katastrofis funqciaa [28, 56], J - 

cvladTa raodenoba, xolo K - parametrebis rao-

denoba, fM - morsis kvadratuli forma. Cven SemTx-

vevaSi J = 1, K = 1, amitom tomis Teoremis Tanaxmad 

[33] miviRebT:  

  11
3
11,1Cat xax  .                    (7.17) 

miRebuli katastrofa warmoadgens tomis Svidi 

katastrofidan e.w. `nakecis~ katastrofas. poten-

ciuri energiis lokaluri saxe koordinatTa 

saTaveSi mocemulia 7.1 naxazze, xolo kritikuli 

wertilis mniSvneloba ki tolia: 

)3/( 11 aX  .                     (7.18) 

kritikul wertilTa simravle mocemulia nax. 

7.2-a-ze. rogorc (7.18) gamosaxulebidan Cans, funq-

ciis lokaluri minimumia )3/( 11 aX  , romelSic 

imyofeba faqtobrivad zemoT aRwerili movlena a1 

parametris sxvadasxva mniSvnelobebisaTvis.  

rogorc Cans, parametris uaryofiTi mniSvnelo-

bebisaTvis potenciur energias aqvs erTi lokaluri 

minimumi, xolo dadebiTi mniSvnelobebisaTvis 

funqcias lokaluri minimumi saerTod ar gaaCnia, 
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rac imas miuTiTebs, rom 

(a1 = 0) wertilSi potenci-

uri energiis gradienti 

ganicdis naxtoms da fizi-

kuri movlena gadadis sxva 

mdgomareobaSi, romelsac 

Cveni maTematikuri mode-

li ar aRwers, e.i. iwyeba 

zRvrul wonasworobaSi 

myofi Rvarcofuli masis 

moZraoba. (a1 = 0) – wer-

tils ewodeba bifurkaci-

is wertili da igi Cven SemTxvevaSi erTaderTia (ix. 

nax. 7.2-b). 

amrigad, erTparamet-

riani bmuli Rvarcofu-

li masis modelis SemTx-

vevaSi, Rvarcofuli ma-

sis zRvruli wonasworo-

bidan gamosvla aRiwereba 

`nakecis~ katastrofiT. 

akademikos c. mircxula-

vas naSromSi [63] naCve-

nebi aqvs, rom Tovlis 

zvavisa da Rvarcofis 

frontis gaCerebis aRmwe-

ri movlena warmoadgens 

 

nax. 7.2. potencialuri 

energiis kritikuli 

wertilebi: a) lokaluri 

minimumebi da maqsimumebi; 

b) bifurkaciis wertili 

 

 

nax. 7.1. potencialuri 

energiis grafiki 
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`nakecis~ katastrofas, rac erTxel kidev 

miuTiTebs Catarebuli kvlevis saimedo mimar-

Tulebaze. 

ganvixiloT mcire simZlavris mewyeri da davuS-

vaT, rom mTis ferdis daZvris sibrtyes aqvs wrfivi 

xasiaTi (nax. 7.3); sadac   mTis ferdobis sigrZea, 

L – dacurebis sibrtyis sigrZe, H* – mTis ferdobis 

simaRle. Camocurebis sibrtyeSi gruntis aqtiuri 

(kritikuli) SeWidulobis Zalis mniSvneloba 

tolia [31]: 

   




cossin

sinsin

2 




H
c .         (7.19) 

 

nax. 7.3. mTis ferdis ganivi Wrili 
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gavawarmooT (7.19) gamosaxuleba  kuTxiT 

(gruntis Camongrevis kuTxe), miviRebT: 

       




 cossin

cossinsincos

2d

dc 000



  
 H

.               (7.20) 

ganvixiloT c() funqciis teiloris mwkrivad 

gaSla:  

   3
3

2
2100 ψaψaψaaψc         (7.21) 

davadginoT (7.21) mwkrivis koeficientebi: 

 
;

2
sin2

0

 
 aa                       (7.22) 

;01 a                                       (7.23) 

aa 2 ;                                   (7.24) 

;03 a                                       (7.25) 

 ;
3

1
4 aa                                     (7.26) 

sadac 





cossin2 


 a . 

mwkrivis koeficientebis gaTvaliswinebiT (7.21) 

gamosaxuleba miiRebs Semdeg saxes [1]: 

 
 




 422
0

3

1

2
sin 


 aaac ;  (7.27) 

katastrofebis Teoriidan cnobilia, rom kri-

tikuli wertili gadaugvarebelia maSin da mxolod 

maSin, rodesac 0
0

2 xfD , sadac RRf :  funqcia 
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da x0 – kritikuli wertilia; am SemTxvevaSi, morsis 

lemis Tanaxmad arsebobs koordinatTa gluvi loka-

luri gardaqmna, ris Sedegadac f funqcia miiRebs 

 x2
-is mniSvnelobas, sadac niSani emTxveva 

0

2
xfD -is 

niSans, Cven SemTxvevaSi ,0
0

2  acD   e.i. gruntis 

masis SeWidulobis Zala funqciis qveda 0 wertilSi 

lokalurad aRiwereba  2a  funqciiT, romlis 

grafiki mocemulia 7.4 naxazze [1, 33]. 

Catarebuli maTe-

matikuri analizidan 

gamomdinare, SeiZleba 

gavakeToT Semdegi da-

skvna: 

mTis ferdobis 

gruntis moculobiTi 

wonis gazrdasTan da-

kavSirebiT gruntis 

Siga xaxunis kuTxe () 

izrdeba da rodesac is 

miaRwevs lokaluri 

maqsimumis wertils 

(0), maSin gruntis SeWidulobis Zalis mniSvneloba 

kritikulia  c(0)kr, romlis mciredi cvlilebisas 

(SeSfoTebisas) iwyeba mTis ferdis Camocureba sibr-

tyeze sigrZiT – L0 (nax. 7.3). 

 

 
nax. 7.4. mTis ferdis gruntis 

SeWidulobis  Zalis funqciis 

grafiki 
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7.2. Rvarcofis zemoqmedebisas tramplinis tipis 

axali RvarcofsawinaaRmdego nagebobebis  

wyobidan gamosvlis albaTobis Sefaseba 

hidroteqnikuri nagebobebi, maT Soris Rvar-

cofsawinaaRmdego nagebobebic, Sedgeba calkeuli 

kvanZebisagan, romelTa kritikul zRvarze muSaobam 

SesaZlebelia gamoiwvios konstruqciis mwyobridan 

gamosvla. 

ganvixiloT tramplinis tipis gamWoli (TaRo-

van-koWovani) nageboba, romelzec moqmedebs Rvar-

cofi (nax. 7.5).  

   

nax. 7.5. saangariSo sqema 

Rvarcofis zemoqmedebis Sedegad konstruqciis 

kvanZebis mixedviT nagebobis SesaZlo mwyobridan 

gamosvla SeiZleba ganvixiloT, rogorc: a) koWis 

rxeva; b) koWis Runva da g) TaRis mwyobridan 
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gamosvla. 

ganvixiloT nagebobis mwyobridan gamosvla 

koWis rxevis Sedegad. Rvarcofi, romelic moZraobs 

 kuTxiT daxril mdinaris kalapotSi, nagebobaze 

moqmedebs ZaliT (F), romlis zemoqmedebis Sedegad 

koWi iwyebs rxevas da CaiRuneba y mimarTulebiT 

(nax. 7.6) [2,33,59]. 

 

nax. 7.6. ZalTa samkuTxedis asagebi saangariSo sqema 

nagebobaze moqmedi dinamikuri Zalis mniSvne-

loba tolia [2]: 

  CVF 25,4 ,             (7.28) 

sadac,  aris Rvarcofis simkvrive,  – nagebobis is 

farTobi, romelzedac moqmedebs Rvarcofi, C() – 

saZiebeli kuTxe. 

Rvarcofis zemoqmedebisas koWis rxevis amsax-

vel gantolebas aqvs Semdegi saxe [59]: 

  CVkyyrym 25,4 ,       (7.29) 

sadac, m aris koWis masa, r – koWis dempferi, k – 

drekadi zambaris maxasiaTebeli, y – koWis Runva, 

xolo y– koWis Runvis siCqare. ZalTa samkuTxedi-
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dan ganvsazRvroT () kuTxis mniSvneloba (nax. 7.6), 

miviRebT: 

  






 





cos
tgarctg

V

y
V .       (7.30) 

(7.29) damokidebulebaSi Semavali funqciis 

kritikuli wertilebis sapovnelad (7.30) damokide-

buleba gavSaloT teiloris mwkrivis saxiT. Tu am 

mwkrivs  gardavqmniT, miviRebT: 

   10 AAC  ,            (7.31) 

sadac, 















  





.
1sin

tg+1-1+2

;
11

2

2

0

2

0









tg

tg
A

tg

tg
A

           (7.32) 

(7.31) da (7.32) gantolebebis gaTvaliswinebiT 

(7.29) damokidebuleba miiRebs Semdeg saxes:  

  10
25,4 AAVkyyrym  .      (7.33) 

(7.33) gantolebaSi α kuTxe aRvniSnoT, rogorc 

xarctg , maSin 

   x
x

xx 



0

20 1

1
0arctg ,           (7.34) 

e.i.            
21

1
garct

x
x


 .                   (7.35) 

(7.34) da (7.35) gantolebebis gaTvaliswinebiT α 

kuTxis mniSvneloba toli iqneba: 
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  cosctg VyV .              (7.36) 

(7.36) damokidebulebis gaTvaliswinebiT (7.29) 

gantoleba miiRebs Semdeg saxes: 

    costg5,4 10
2 VyVAAVkyyrym . (7. 37) 

(7.37) gantolebaSi SemovitanoT aRniSvna: 





















(V);)VB(BV

;Bcos/A

;BtgA

;BA + A

3
10

2

21

11

010

f







4,5

         (7.38) 

(7.38) damokidebulebebis mniSvnelobebi Sevita-

noT (7.37)-Si, miviRebT: 

)(')5,4(" VfkyyVrmy   .          (7.39) 

Tu CavatarebT (7.39) gantolebis analizs, mivi-

RebT, rom Rvarcofis nagebobaze zemoqmedebisas, 

koWis rxevas aqvs mdgradi fokusi, e.i. adgili aqvs 

xofis maRali xarisxis bifurkacias (nax. 7.7), xolo 

koWis rxevis grafiki drosTan kavSirSi naCvenebia 

7.8 naxazze. 
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nax. 7.7. nagebobis mdgradi da aramdgradi wertilebi 

 

nax. 7.8. koWis rxevis grafiki drosTan kavSirSi  

rogorc grafikidan Cans (nax. 7.8), koWis rxeva 

drosTan kavSirSi milevadia, es niSnavs, rom 

nagebobebis mwyobridan gamosvla koWis rxevis 

Sedegad dauSvebelia, radgan tramplinis tipis nage-

bobis zeda biefSi dagrovili Rvarcofuli masis 

wona zemoqmedebs koWis dempferis rxevis Caqrobaze. 

Tu tramplinis tipis nagebobebis daproeqtebis 

dros, sxva maCveneblebTan erTad, gaviTvaliswinebT 

optimizaciis elementebsac, nagebobis muSaobis 

procesSi koWis rxeva SeiZleba gamoyenebul iqnes 

Rvarcofis energiis efeqturi CaqrobisTvis. 

rac Seexeba nagebobis mwyobridan gamosvlas 

koWis Runvis Sedegad, rodesac koWis orive bolo 

xistad aris Camagrebuli da misi sigrZe ucvlelia, 

es procesi katastrofebis Teoriis mixedviT Seswav-

lilia da igi warmoadgens e.w. `awyobis katastrofas~. 

ganvixiloT nagebobis mwyobridan gamosvla 

TaRis avariis SemTxvevaSi. TaRze Rvarcofis 

zemoqmedebis Sedegad moqmedebs jamuri Zala, romelic 
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tolia [2, 18]: 

]2)([5,0)(5,4 5,02
1

2
1

2 hlHlHBCVF stst  j , (7.40) 

sadac  aris Rvarcofuli masis moculobiTi wonaa 

(kg.Z/m
3
), H1 – nagebobaze Rvarcofuli masis simaRle 

(m), stl  – nagebobis sigrZea (m). 

Rvarcofuli masis gavleniT TaRis forma 

SeviswavloT furies mwkrivad gaSlis saxiT [59]: 

  







 



 11

sin


xj
axy

j

j


,                  (7.41) 

sadac y(x) TaRis formis aRmweri funqciaa, aj – TaRis 

Sua wertilis daSoreba X RerZidan, xolo 
1
– TaRis 

malis sigrZe. 

TaRi Rvarcofis zemoqmedebis procesSi ganvi-

xiloT, rogorc arakumSvadi koWi, romlis sawyisi 

forma sinusoidaluri saxisaa. am dros TaRis 

sigrZe aRiwereba Semdegi damokidebulebiT [33,54]: 

...
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2
1 1

1

2

1

2
01 








j
j

j
aL


          (7.42) 

(7.41) gantoleba TaRis formis warmodgenis 

usasrulo saxea, romelic SeiZleba Seicvalos 

TaRis formis mdgradobis sasrulzoliani sivrciT, 

amisaTvis ki (7.41) damokidebulebaSi sakmarisia 

furies mwkrivis pirveli ori koeficienti, romel-

Tagan pirveli gviCvenebs TaRis mdgradobas, meore 
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ki - TaRis simrudes (deformacias), e.i. 

  







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
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x
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x
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(7.43) gantolebaSi 

e.w. furies koeficiente-

bi SegviZlia ganvixiloT, 

rogorc datvirTvis ga-

regani parametrebi. Rvar-

cofis TaRze zemoqmede-

bis procesSi TaRs fizi-

kurad SeiZleba hqondes deformaciis oTxi forma 

(nax. 7.9). 

(8.43) damokidebulebis gaTvaliswinebiT (8.42) 

gamosaxuleba miiRebs Semdeg saxes: 
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(7.44)

 

Rvarcofis zemoqmedebis dros TaRis muSaobis 

procesSi aRZruli potenciuri energia tolia [59]: 

 












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1

0
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2


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E

p
,                  (7.45) 

sadac  TaRis deformaciis koeficientia.  

Tu (7.42) gamosaxulebis mniSvnelobas SevitanT 

 

sur. 7.9. TaRis 

deformaciis formebi 
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(7.45)-Si da TaRis muSaobis potenciur energias 

gamovsaxavT furies mwkrivis ori koeficientiT, 

miviRebT: 
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Rvarcofis zemoqmedebis Sedegad jamuri Zalis 

(Fj) mier Sesrulebuli muSaoba, romelic iwvevs 

TaRis deformacias da gadaadgilebas y(x) manZiliT, 

tolia: 
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e.i. Rvarcofis jamuri Zalis (Fj) moqmedebisas 

potenciuri energia, romelic aRwers statikurad 

idealur TaRs, gamoisaxeba Semdegi funqciiT: 
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(7.48) damokidebuleba SeiZleba gavamartivoT, 

Tu koeficientebs a1-sa da a2-s ori cvladis magiv-

rad gamovsaxavT erTi cvladiT. Tu es gamosaxva 

invariantulia niSnis mimarT, e.i. a1±  a1 da 

a2  a2, xolo niSani SeirCeva TaRis formis cvli-

lebis mixedviT, miviRebT: 

 2f aa 
1

, sadac  0f1
0
1 a .             (7.49) 

radgan a2  ± a2 (a10), amitom f funqcia luwia 
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da teiloris mwkrivad gaSlis dros kenti xarisxebi 

ar gveqneba, xolo koeficientebi ki ise SevarCioT, 

rom gardaqmnebi gamartivdes. radgan koeficientTa 

raodenobrivi cvlileba ar iwvevs procesis struq-

turul cvlilebas, anu ar icvleba topologiuri 

forma, miviRebT: 
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SevitanoT (7.50) gamosaxulebis mniSvnelobebi 

(7.46)-Si: 
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SemovitanoT aRniSvnebi: 
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       (7.52) 

(7.52)-is gaTvaliswinebiT (7.51) gamosaxuleba 

miiRebs Semdeg saxes: 
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p
.                (7.53) 

(7.53) gamosaxuleba warmoadgens e.w. `Sebrune-



116 

buli awyobis~ katastrofas (nax. 7.10). igi Cveuleb-

rivi `awyobis~ katastrofisgan gansxvavdeba mxolod 

uaryofiTi niSniT, magram es umniSvnelo gansxvaveba 

iwvevs did fizikur cvlilebas. kerZod, Rvarcofis 

TaRze jamuri Zalis (Fj) moqmedebis Sedegad poten-

ciuri energiis aRmweri funqciis minimumebi da 

maqsimumebi icvlian adgils.  

 

nax. 7.10. `Sebrunebuli awyobis~ katastrofis grafiki 

zogadad, `awyobis~ katastrofas yovelTvis 

erTi `globaluri~ minimumi mainc gaaCnia da Tu 

mmarTveli parametrebis cvlilebis dros `ikargeba~ 

erTi minimumi, maSinve warmoiSoba meore da amdenad, 

`awyobis~ katastrofa aRwers mdgrad sistemas. mag-

ram Cvens SemTxvevaSi `Sebrunebuli awyobis~ katas-

trofas mxolod erTi `lokaluri~ minimumi gaaCnia, 

roca parametrebi imyofeba mmarTveli parametrebis 
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sivrcis Sida areSi (nax. 7.11). 

radgan Rvarcofebis 

moZraoba bunebaSi mimdina-

reobs talRiseburad, ami-

tom nagebobaze datvirTve-

bi, rogorc statikuri, ase-

ve dinamikuri, izrdeba da 

miiswrafvis im kritikuli 

Zalis mniSvnelobisaken, rom-

lis drosac furies mwkri-

vis meore koeficientis 

a2-is mniSvnelobis mcire 

sididiT `SeSfoTebac~ ki iwvevs TaRis uecriv wyo-

bidan gamosvlas. TaRis dangreva Rvarcofis moqme-

debis Sedegad iwyeba maSin, rodesac misi simZimis 

centri gadaadgildeba, anu rodesac Rvarcofis na-

gebobaze moqmedi Zalis muSaoba gadaaWarbebs TaRis 

deformaciis energias. am dros TaRi iwyebs moZrao-

bas qvemoT da mas veraferi ver daakavebs amobrune-

buli mdgomareobis miRebamde. es kidev erTxel 

miuTiTebs, rom Rvarcofis zemoqmedebis dros TaRis 

wyobidan gamosvla aRiwereba `Sebrunebuli awyobis~ 

katastrofiT da TaRis ngreva xdeba Rvarcofis 

kritikuli Zalis gadaWarbebisTanave – myisierad. 

marTlac, rodesac mmarTveli parametrebi gadakve-

Ten nakecis bifurkaciis wirebs, isini moxvdebian im 

gare areSi, sadac funqcias saerTod ar gaaCnia mini-

 

sur. 7.11. `Sebrunebuli 

awyobis~ katastrofis 

`lokaluri~ minimumebis 

grafiki 
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mumi da xdeba TaRis wyobidan gamosvla (nax. 7.10). 

realurad, RvarcofsawinaaRmdego mSeneblobis 

praqtikaSi ar arsebobs udefeqto nagebobebis kvanZi 

rogorc mSeneblobis procesSi daSvebuli Secdomis, 

aseve samSeneblo masalis dabali xarisxis gamo; ag-

reTve Rvarcofis bunebidan gamomdinare, tramplinis 

tipis nagebobaze zemoqmedebisas, datvirTebi ara-

simetriulad aris ganawilebuli, rac saerTo jamSi 

iwvevs nagebobis wyobidan gamosvlas kritikulze 

naklebi ZaliT. Tu gaviTvaliswinebT zemoT aRniS-

nul mosazrebas da -iT aRvniSnavT TaRis SesaZlo 

ganzogadebul defeqtebs, xolo Δ-Ti – Rvarcofis 

nagebobaze moqmedebis Sedegad TaRSi aRZrul kineti-

kuri energiis  nazrds, miviRebT Semdeg SemTxvevas (nax. 

7.12):  

 

nax. 7.12. TaRis avariis gamomwvevi  

                     minimaluri Zalis grafiki 

 

Tu winaswar gvecodineba, an Cven SevafasebT TaRis 

defeqtis xarisxs, maSin -is Sesabamis wirze wertilis 



119 

moZebniT vipoviT im minimaluri Zalis mniSvnelobas, 

romelic am nagebobisaTvis damangreveli iqneba, e.i. Tu 

TaRma adre Rvarcofis zemoqmedebis Sedegad miiRo saSualo 

xarisxis defeqti, maSin Semdegi Rvarcofis zemoqmedebisas, 

miuxedavad imisa, rom am Zalis sidide ar iqneba kritikuli 

Zalis sididis toli, savsebiT SesaZlebelia, moxdes TaRis 

wyobidan gamosvla, miTumetes im SemTxvevaSi, Tu es 

datvirTva dinamikuria. 
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Tavi VIII. 

inovaciuri sainJinro-ekologiuri 

RonisZiebebi mdinare durujis  

kalapotis regulirebisaTvis 

saqarTvelos teqnikuri universitetis cotne 

mircxulavas saxelobis wyalTa meurneobis insti-

tutSi (yofili saqarTvelos mecnierebaTa akademiis 

wyalTa meurneobisa da sainJinro ekologiis insti-

tuti) avtoris mier damuSavebuli aris bunebis sti-

qiuri movlenebis  (wyaldidobebi, Rvarcofebi, Tov-

lis zvavebi, erozia da mewyruli procesebi) sawina-

aRmdego axali nagebobebi, romelTa mecnierul-

teqnikuri siaxlis prioritetebic daculia 10 saz-

RvargareTis da 7 saqarTvelos patentis mowmobiT. 

iuneskos saerTaSoriso programis (“IDNDR”, 

1991-2000 ww.) Sesabamisad avtorma frangul enaze 

gamosca monografia `garemosdamcavi nagebobebis 

axali konstruqciebi~, sadac ganxilulia zemoT 

aRniSnuli garemosdamcavi nagebobebis kostruqci-

uli daxasiaTeba da maTi daproeqtebisaTvis gaanga-

riSebis meTodologia [86]. 

zemoT aRniSnuli wignis mecnier-redaqtori, 

akademikosi cotne mircxulava aRniSnavda, rom 

`nagebobebis praqtikaSi gamoyeneba, maTi konstruq-

ciuli Taviseburebidan gamomdinare, sagrZnoblad 

gazrdis kaSxlebis saimedo muSaobis albaTobas da 
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Semcirdeba konstruqciis mwyobridan gamosvlis 

riski. stiqiuri movlenebis warmoSobis Tvalsaz-

risiT, saqarTvelo aris bunebrivi laboratoria da 

Tu mxedvelobaSi miviRebT mdinareebis: durujis, 

aragvis, cxeniswylis, aWaris wylis da sxva Rvar-

cofsadinarebis wyalSemkrebi auzebis katastroful 

ekologiur mdgomareobas, SeiZleba iTqvas, rom 

samecniero naSromi Cveni qveynisaTvis, da ara marto 

saqarTvelosaTvis, aqtualuria da mecnier-specia-

listebis yuradRebis centrSi moeqceva~ [17]. 

akademikos c. mircxulavas prognozma marTlac 

gaamarTla, rodesac 1999 wels Sedga wignis prezen-

tacia amerikis SeerTebul StatebSi, q. vaSingtonSi, 

avtoris staJirebis dros; amerikis garemos dacvisa 

da agrarul departamentebSi didi Sefaseba misces 

msoflioSi cnobilma mecnier-specialistebma: teq-

nikis mecnierebaTa doqtorebma, profesorebma: 

a. bortvikma (oqsfordis universiteti), d. vandaim 

(kanada), m. bextma (germania), d. vikzorekma (aSS), 

profesorma x. tognasam (Sveicaria), `iuneskos~ sti-

qiuri ubedurebisa da garemos dacvis ganyofilebis 

gamgem, profesorma t. Saafma (safrangeTi) da a.S.  

warmodgenil naSromSi ganxilulia axali kons-

truqciebi, romlebic SesaZlebelia gamoyenebul 

iqnes mdinare durujis auzSi mimdinare dedamiwis 

zedapiris destruqciuli procesebis sawinaaRmdegod.  
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8.1. niadagis eroziis sawinaaRmdego nagebobebis 

axali konstruqciebi  

wylismieri eroziis sawinaaRmdegod, wyalTa me-

urneobis institutSi, prof. givi gavardaSvilis 

mier damuSavebulia mTeli rigi resursmzogi axali 

konstruqciebi, romelTa mecnierul-teqnikuri sia-

xlis prioritetebic damowmebulia saqarTvelosa 

da sazRvargareTis patentis mowmobebiT [39]. 

mTis ferdobis eroziis sawinaaRmdego axali 

konstruqcia (nax. 8.1) uzrunvelyofs gruntis nawi-

lakebis adgilze Sekavebas, ewinaaRmdegeba eroziis 

gavrcelebas mTis ferdobze, qmnis mcenarisaTvis 

normalur ekologiur garemos da xasiaTdeba 

dabali samSeneblo-samontaJo xarjebiT. 

nageboba Sedgeba polieTilenis tomrebisagan 

(1), romlebic Sevsebulia adgilobrivi gruntiT (2).  

polieTilenis tomrebi (1) gruntis zedapirze 

damagrebulia liTonis samagrebiT (3), xolo mTis 

ferdobis Tavisufal adgilebSi Wadrakuli ganla-

gebiT dargulia mwvane nargavebi (4). gegmaSi poli-

eTilenis tomrebi (1) gruntis zedapirze ganlagebu-

lia mcenareebis garSemo radialurad da erTmaneT-

Tan dakavSirebulia (gadabmulia) polieTilenis 

masaliT. 
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nax. 8.1. eroziis sawinaaRmdego konstruqcia 

eroziis sawinaaRmdego zvinulebi (nax. 8.2, 8.3 

da 8.4), romlebic Sedgeba miwis tomrebisagan, mTis 

ferdobze ganlagebulia sxvadasxva konfiguraciiT, 
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rac uzrunvelyofs mTis ferdobze intensiuri 

wvimebis Sedegad warmoSobili wylis zedapiruli 

nakadebis kinetikuri energiis Caqrobas [23].  

 

nax. 8.2. eroziis sawinaaRmdego mowyobiloba 

 

nax. 8.3. eroziis sawinaaRmdego mowyobiloba 

 

nax. 8.4. eroziis sawinaaRmdego mowyobiloba 
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eroziis sawinaaRmdego mowyobiloba, romelic 

naCvenebia 8.2 naxazze, Sedgeba mtkice sinTetikuri 

masalisagan damzadebuli grZeli tomrebisagan (1), 

romlebic Sevsebulia adgilobrivi inertuli masa-

liT (2) da mTis ferdobze damagrebulia maRali 

simtkicis samagrebiT (3) (saqarTvelos patenti # 

925U, biul. #15(115), 2002 w., gv. 25-26). 

mTis ferdobze mosuli didi intensiuri wvime-

bis Sedegad warmoSobili zedapiruli wylis nakade-

bis kinetikuri energiis Casaqrobad sinTetikuri 

grZeli tomrebis ganlageba ferdobis mTel siganeze, 

erTmaneTis mimarT paralelurad, texil xazze an 

rkalze, uzrunvelyofs zedapiruli wylis nakadis 

siCqaris Semcirebas da, aqedan gamomdinare, amcirebs 

nagebobis zeda biefSi tomrebsa da niadags Soris 

grZivi mimarTulebiT naRvarevebisa da xramebis 

warmoSobas.  

eroziis sawinaaRmdego nagebobis efeqturi 

muSaobisaTvis sinTetikur tomrebs Soris manZili 

ise unda daproeqtdes, ra Tqma unda, gamrecxi siCqa-

ris gaTvaliswinebiT, rom mTis ferdobze adgili ar 

hqondes rogorc siRrmiT, aseve sibrtyiT erozias. 

mTis ferdobis eroziis sawinaaRmdego nageboba 

(nax. 8.5) mTis ferdobis mTel siganeze avtomobilis 

amortizebuli saburavebisagan Sedgenil seqciebad, 

rigebadaa Camagrebuli; saburavebi ganlagebulia 

gverdiTi zedapirebiT erTmaneTze mijriT, Calage-
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bulia gruntis TxrilSi da mWidrodaa dakavS-

irebuli erTmaneTTan liTonis bagirebiT, romlebic 

gatarebulia saburavebSi winaswar gakeTebul 

naxvretebSi, Semoxveulia seqciis erT boloze 

mimagrebul liTonisebr elementze da boloebi 

xistadaa Camagrebuli seqciis meore boloze dayene-

bul П-sebr elementze qanCiTa da WanWikiT; amasTan, 

nagebobidan wylis nakadis gayvanis mizniT, nagebobis 

zeda biefSi mowyobilia wyalamridi arxebi [24]. 

 

nax. 8.5. eroziis sawinaaRmdego mowyobiloba 

mTis ferdobis eroziis sawinaaRmdego nageboba 

(nax. 8.6) Sedgeba avtomobilis amortizebuli, dia-

metrze gakveTili saburavebisagan, romlebic erTi 

boloTi gruntSi xistadaa Camagrebuli erTmaneTTan 

mijriT, xolo meore, niadagis zemoT darCenili 
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nawili mimarTulia mTis ferdobze mosuli intensi-

uri wvimebis Sedegad warmoSobili wylismieri zeda-

piruli eroziis sawinaaRmdegod. 

 

nax. 8.6. eroziis sawinaaRmdego mowyobiloba 

mTis ferdobis eroziis sawinaaRmdego nageboba 

(nax. 8.7), romelic Sedgeba Wadrakulad ganlagebu-

li avtomobilis amortizebuli saburavebiT Sedge-

nili seqciebisagan, romelTagan ori Camagrebulia 

diametris sigrZis daaxloebiT 1/3 nawiliT, muSa 

zedapirebiT erTmaneTTan mijriT dakavSirebulia 

ise, rom maTi diagonali marTobuli iyos ferdobis 

sibrtyisadmi, xolo mesame ganTavsebulia niadagis 

zedapirze da gayrilia niadagSi Camagrebuli sabu-

ravebis Rru tanSi, danarCeni saburavebi ki – gver-

diTi zedapirebis erTmaneTTan mijriT niadagis zeda-

pirze ise, rom maTi muSa zedapirebi moTavsebulia 
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niadagSi CamontaJebuli saburavebis Siga mxares. 

mTis ferdobis zedapirze ganlagebul saburavebSi 

seqciebis mdgradobis gasaZliereblad Cargulia 

mcenareebi [25]. 

  

nax. 8.7. eroziis sawinaaRmdego axali konstruqcia 

 

8.2. mdinaris kalapotis eroziis  

sawinaaRmdego nageboba 

mdinaris kalapotSi eroziis sawinaaRmdego 

nageboba [40] warmoadgens konstruqcias, romelic 

Sedgeba mdinaris kalapotSi Wadrakulad ganlagebu-

li rkinabetonis marTkuTxa kveTis Webisagan, rom-

lebic damagrebulia mdinaris kalapotis ferdebze 

(nax. 8.8). nagebobis wina kedels aqvs iseTi simaRle, 
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rom kalapotSi wamosulma normaluri xarjis 

Sesabamisma wylis simaRlem, ar gadaaWarbos 

nagebobis wina kedlis simaRles, xolo konstruq-

ciis sigane mdinaris kalapotis siganis naxevarze 

naklebia. 

 

ñsur. 8.8. mdinaris kalapotis eroziis 

sawinaaRmdego nageboba 

eroziis sawinaaRmdego nageboba Sedgeba: rkina-

betonis Webis (3), gamWoli miwiszeda kedlis (1), 

romelic Sedgeba vertikaluri koWebisagan (2), wina 

(4) da ukana (5) betonis kedlebisagan. mdinaris 

kalapotSi nagebobis efeqturi ganlageba gamoric-

xavs mdinareebSi movardnili wylis hidrologiuri 
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reJimis darRvevas, agreTve uzrunvelyofs mTis naka-

debis mier transpotirebuli natanis maqsimalur 

SeCerebas mdinaris ekologiuri reJimis daurRvevlad. 

mdinaris kalapotSi eroziis sawinaaRmdego 

nageboba muSaobs Semdegi principiT: mTis nakadi, 

romlis simaRle metia, vidre normaluri wylis 

xarjis simaRle, moqmedebs rkinabetonis Wis wina 

kedelze (4), romelzec gadaedineba xarjis nawili 

da myar fraqciebTan erTad Caedineba WaSi (3), sadac 

xdeba nawili natanis moxvedra da daleqva, xolo 

energiadakarguli nakadi wvril fraqciebTan erTad 

Caedineba nagebobis gverdiTi gamWoli ferdidan (1) 

da a.S. nakadi moZraobs Widan Wamde, vidre ar moxde-

ba mTis nakadis energiis Caqroba. 

8.3. RvarcofsawinaaRmdego nagebobebi 

RvarcofsawinaaRmdego gamWoli, tramplinis 

tipis axali nagebobis daniSnulebas warmoadgens 

nakadis dartymis Zalis Semcireba, gansakuTrebiT 

nakadis parametrebis katastrofuli mniSvnelobebi-

sas, agreTve konstruqciis gamartiveba-gaiafeba.  

qvemoT ganxiluli konstruqciis upiratesoba 

arsebulTan SedarebiT Semdegia: a) nagebobis sai-

medo da xangrZlivi muSaoba; b) mTis mdinareebis 

efeqturi stabilizacia da g) mniSvnelovani 

ekonomikuri efeqti – warmodgenili nageboba 

Sendeba rkinabetonisa da meoreuli masalisagan 
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(Camowerili rkinis relsebi, amortizebuli liTonis 

bagirebi da a.S.), romelTa raodenoba mTliani 

samSeneblo masalis 50÷80%-s Seadgens. 

RvarcofsawinaaRmdego nageboba [74] warmoad-

gens TaRovan-konusur konstruqcias, yru konusuri 

wveriT, romelic dakavSirebulia rkinis relsebTan 

da naxevrad wriuli TaRebis meSveobiT qmnis 

tramplins. konusis wveri mimarTulia nakadis moZ-

raobis sawinaaRmdegod (nax. 8.9). rkinis koWebi nage-

bobis zedapirze qmnian samkuTxedis an, zog SemTx-

vevaSi, trapeciuli kveTis RreCoebs, romlis saSua-

lebiTac Txieri xarji wvril fraqciebTan erTad 

Caedineba nagebobis qveda biefSi, xolo SedarebiT 

msxvili fraqciebi rCeba nagebobis zedapirze, anu 

zeda biefSi. 

Rvarcofis moZraobisas nagebobis wveri Suaze 

yofs nakads, romlis Semdeg energiadakarguli naka-

di moZraobs nagebobis zedapirze, sadac xdeba naka-

dis energiis ZiriTadi Caqroba.  

konstruqcia, romelic warmodgenilia 8.10 na-

xazze, warmoadgens cilindruli formis tramplinis 

tipis nagebobas, romelic wina konstruqciisagan 

gansxvavdeba RreCoebis marTkuTxa formiT [35]. na-

gebobis yru konusiT gadaketilia mdinaris kalapo-

tis mTeli ganivi kveTi, romelic Tanabrad amcirebs 

nakadis dartymis Zalas nagebobaze da gamoricxavs 

nakadis Zalismier moqmedebas TaRis quslebSi. 
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sur. 8. 9. TaRovan-konusuri formis nageboba 

 

sur. 8.10. cilindruli formis 

 RvarcofsawinaaRmdego nageboba 

nagebobis maketi gagzavnili iyo gamomgonebelTa 

msoflio gamofenaze (bulgareTi, q. plovdivi, 1985 w.) 

sadac dajildovda diplomiTa da premiiT, aseve 

q. moskovSi, sakavSiro gamofenaze (ВДНХ), naSromi 
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dajildovda brinjaos medliT. nagebobis muSaobis 

principi TiTqmis analogiuria wina konstruqcias-

Tan SedarebiT, im gansxvavebiT, rom TaRovan-cilind-

ruli formis nagebobis zedapirze ufro efeqturad 

xdeba Rvarcofis energiis Caqroba. 

RvarcofsawinaaRmdego TaRovan-safexurebiani 

formis nageboba [60] warmoadgens rkinis relsebisa-

gan Sekrul karkass, romlebic erTmaneTTan dakavSi-

rebulia SeduRebiT an moqlonebiT, rkinis karkasi 

mdinaris kalapotSi Camagrebulia betoniT (nax. 8.11). 

 

sur. 8.11. TaRovan-safexurebiani formis nageboba 

nagebobis RreCoebis marTkuTxa forma Rvarco-

fis energiis efeqturi Caqrobis saSualebas iZleva 

da gamoricxavs nakadis nagebobaze maqsimalur 

Zalur moqmedebas. Rvarcofis gavlis dros ZiriTad 
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(pirvel) Zalismier zemoqmedebas iRebs nagebobis 

pirveli safexuri, sadac xdeba nakadis struqturis 

pirveli rRveva; Semdeg nakadi moZraobs nagebobis 

cilindruli formis safexurebze, sadac mimdinare-

obs Rvarcofis energiis Tanabari Caqroba. 

konstruqcia [36], romelic naCvenebia 8.12 naxaz-

ze, warmoadgens trapeciuli formis Rars nakadmim-

marTveli rkinabetonis kedlebiT; nagebobis ferde-

bi dakavSirebulia mdinaris kalapotis (xeobis) 

gverdebTan, romelTa kuTxis mniSvnelobac icvleba 

110÷160°-is farglebSi. 

 

 sur. 8.12. trapeciuli formis nageboba 

nagebobis ferdebs warmoadgenen rkinis koWebi, 

romlebic erTmaneTTan qmnian marTkuTxa formis 

RreCoebs. nagebobis centrSi moTavsebulia rkinabe-

tonis saZirkveli, romelsac aqvs tramplinis forma 

da romelzec moZraobs Rvarcofi. 
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nagebobis trapeciuli forma - nakadmimmarTve-

li kedlebiT, saSualebas gvaZlevs SevamciroT 

rogorc nakadis dartymis Zalis mniSvneloba, aseve 

nagebobaze moqmedi natanis, anu Rvarcofuli masis 

gravitaciuli (woniTi) dawola, rac nagebobis sai-

medo muSaobis garantias iZleva. 

RvarcofsawinaaRmdego safexurebiani baraJi 

[38] Sedgeba rkinabetonis horizontalurad ganla-

gebuli koWebisagan, romlebzec vertikalur sibr-

tyeSi damagrebulia rkinis koWebi - meore boloTi  

Camagrebuli mdinaris kalapotSi (nax. 8.13). 

rkinabetonis koWebis boloebi erTmaneTTan dakavSi-

rebulia elifsuri formis betonis TavebiT, romle-

bic nagebobis muSaobisa da mdgradobis albaTobas 

zrdian. 

 

 sur. 8.13. RvarcofsawinaaRmdego safexurebiani baraJi 
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Rvarcofis moZraobisas nagebobis horizonta-

lurad ganlagebuli rkinabetonis koWebi nakadis 

energias amcireben vertikalur sibrtyeSi, xolo 

elifsuri formis betonis Tavebi nakads anawileben 

kalapotis mTlian siganeze horizontalur sibrtyeSi. 

RvarcofsawinaaRmdego nageboba [53], romelic 

warmoadgens tramplinis tipis konstruqcias, Sedge-

ba rkinabetonis Rarisagan, romlis simaRle izrdeba 

nakadis moZraobis mimarTulebiT (nax. 8.14).  

 

 sur. 8.14. RvarcofsawinaaRmdego nageboba 

nageboba warmoadgens paraboluri formis Rars, 

boloSi moxveulobiT mdinaris RerZisaken, siganiT 

mdinaris kalapotis naxevarze naklebi, romelic 

miSenebulia mdinaris ferdze. Raris paraboluri 

forma saSualebas iZleva, mdinaris kalapotSi 

katastrofuli Rvarcofis gavlisas warmodgenili 
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konstruqcia ar daitboros da imuSaos efeqturad.  

RvarcofsawinaaRmdego nageboba [10] Sedgeba 

TaviT elifsuri moxazulobis tramplinisagan, ag-

reTve mdinaris kalapotis centrSi moTavsebuli ga-

nivi da grZivi gamWoli nakveTurebisagan, simaRlis 

zrdadobiT nagebobis zeda biefidan qveda biefisaken, 

amasTanave konstruqciis gamWol tansa da mrudwi-

rul nakadmimmarTvel kedlebs Soris moTavsebulia 

hidravlikuri Rarebi nakadis energiis damatebiTi 

CaqrobisaTvis, romelTa siganec mcirdeba TandaTa-

nobiT, nakadis moZraobis mimarTulebiT (nax. 8.15). 

 

sur. 8.15. RvarcofsawinaaRmdego nageboba 

mdinaris kalapotSi Rvarcofis moZraobis 

dros nagebobis elifsuri moxazulobis kvanZi (1) 

orad hyofs nakads. dayofili nakadebi moZraoben 

hidravlikur RarebSi (5), Semdeg nakadi ganivi nakve-
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Turebis (2) saSualebiT Caedineba grZiv nakveTureb-

Si (3), sadac energiis Caqrobis mizniT xdeba dayofi-

li nakadebis erTmaneTTan Sejaxeba. 

nakadis energiis efeqturi CaqrobisaTvis kons-

truqciis muSaobis procesSi pirvelad gamoyenebu-

lia principi – `nakadi nakadis winaaRmdeg~. 

energiadakarguli nakadebi moZraoben trampli-

nis tipis hidravlikur RarebSi da nakveTurebis 

saSualebiT xdeba nakadis energiis dakargva. bolos 

nagebobis grZivi nakveTurebis saSualebiT (3) nakadi 

gaedineba konstruqciis tanidan. 

Tu mdinaris kalapotSi moedineba katastrofu-

li parametrebis mqone nakadi, am SemTxvevaSi nagebo-

ba muSaobs igive principiT im gansxvavebiT, rom 

nakadis energiis saboloo Caqroba xdeba mrudwiru-

li nakadmimmarTveli kedlebisa (4) da mrudwiruli 

kvanZis (1) saSualebiT, romelic mimdinareobs nage-

bobis qveda biefis dasawyisSi. 

rogorc zemoT aRvniSneT, nakadis energiis 

Casaqrobad gamoyenebulia principi `nakadi nakadis 

winaaRmdeg~, romelic xorcieldeba etapobrivad. 

RvarcofsawinaaRmdego nagebobis zomebi, maTi 

ganlagebis sqema, grZivi da ganivi nakveTurebis, 

agreTve mdinaris kalapotSi adgilis SerCeva xdeba, 

rogorc Rvarcofis simZlavris da sxva dinamikuri 

maxasiaTeblebis, aseve mdinaris kalapotis 

bunebriv-topografiuli pirobebis gaTvaliswinebiT. 
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rac Seexeba nagebobis mSeneblobisaTvis gamoyenebul 

samSeneblo masalas, SesaZlebelia am SemTxvevaSi 

gamoyenebul iqnes mdinaris kalapotSi arsebuli 

adgilobrivi nedleuli, rogoricaa: sila, RorRi, 

qva, kirqvebi; xolo saduRabe masalad gamoyenebul 

iqnes mdinaris kalapotSi arsebuli TeTri qvis gamo-

wvis Sedegad miRebuli kiri, Tu amis saSualeba ar 

gveZleva, gamoiyeneba cementis xsnari. 

Rvarcofis energiis CamxSobi nageboba [11] war-

moadgens gamWol nakveTurebian Raruli tramplinis 

tipis konstruqcias, romelic mdinaris kalapotSi 

eyrdnoba sayrdenebs (nax. 8.16). Rari Sesrulebulia 

naxevarcilindris formiT, romlis zedapirzec 

amokveTilia wriuli formis nakveTurebi, amasTan 

erTad, sayrdenebs Soris gaTvaliswinebulia Rvar-

cofgamyofi sayrdeni kedeli. 

 

 sur. 8.16. Rvarcofis energiis Camqrobi nageboba 
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Rarze Rvarcofis moZraobisas wriuli formis 

nakveTurebSi Txier masasTan erTad Caedineba wvri-

li fraqciebi, xolo SedarebiT didi diametris 

mqone fraqciebi rCeba Raris zedapirze, romlebic 

ukumoZraobiT rCebian nagebobis zeda biefSi [19]. 

cxaura tipis Rrutaniani RvarcofsawinaaRmde-

go baraJi (nax. 8.17) Sedgeba naxevarsferuli formis 

elementebisagan (1), romelTa tanSic amokveTilia 

mrudwiruli formis nakveTurebi (2) (saqarTvelos 

patenti #P 2862, biuleteni #15(115), Tbilisi, 2002, 

gv. 19).  

 

sur. 8.17. cxaura tipis Rrutaniani 

RvarcofsawinaaRmdego baraJi 

baraJi SeiZleba damzaddes rogorc rkina-

betonis, aseve maRali simtkicis sinTetikuri 

masalisagan an Camosxmul iqnes liTonisagan. bara-

Jis elementebi cal-calke Camagrebulia kalapotSi, 

magaliTad, ankeriT (3) - betonis fuZeze. 
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nagebobis teqnikuri Sedegia baraJis eqsplua-

taciis vadisa da saimedoobis gazrda, rac miiRweva 

Rrutaniani naxevarsferuli formis safexurebis 

mdinaris kalapotSi gegmaSi tolferda samkuTxedis 

ganlagebiT, wveriT Rvarcofis moZraobis sawinaaRm-

degod, romelTa simaRlec izrdeba nakadis moZrao-

bis mimarTulebiT. 

 

8.4. Tovlis zvavis sawinaaRmdego nageboba 

zvavsawinaaRmdego nageboba [6] Sedgeba fer-

dobze Camagrebuli sxvadasxva simaRlis meoradi 

liTonis dgarebisagan (1), romlebSic seqciebad 

gayrilia avtomanqanis amortizebuli saburavCamoc-

muli (2) liTonis elastiuri bagirebi (3), xolo 

dgarebis Tavze xistad damagrebulia liTonis rige-

li (4), romlis gruntidan daSoreba izrdeba Tovlis 

zvavis moZraobis mimarTulebiT (nax. 8.18). 

 

sur. 8.18. Tovlis zvavis sawinaaRmdego nageboba 
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Tovlis zvavis sawinaaRmdego nagebobas gegmaSi 

aqvs Ruzis msgavsi forma, wveriT mimarTuli zvavis 

moZraobis sawinaaRmdego mimarTulebiT, xolo nage-

bobiT mTis ferdobis dacul zolebSi SesaZlebelia 

gaSenebuli iyos mwvane nargavebi.  

imisda mixedviT, Tu warmodgenili nageboba 

mTis ferdobis ra adgilze iqneba ganlagebuli, 

muSaobis principidan gamomdinare, SeiZleba ganvixi-

loT ori varianti: 

 rodesac nagebobebi ganlagebulia mTis ferdobis 

mTel farTobze. am SemTxvevaSi nageboba warmoad-

gens Tovlis zvavis warmoSobis winaaRmdeg momu-

Save konstruqcias. 

mTis ferdobze nagebobebis Wadrakuli an sxva 

optimaluri saxiT ganlageba, aseve maT Soris manZi-

lebis sworad dadgena, saSualebas iZleva, rom mTis 

ferdobze ar moxdes Tovlis safaris statikuri 

wonasworobis darRveva da Tu es moxda, maSin kons-

truqciis formidan gamomdinare, Tovlis zvavs 

eqneba mcire moculoba. 

garda zemoT aRniSnulisa, mTis ferdobze nage-

bobis mier dacul zolebSi darguli mwvane nargave-

bi ara marto avseben (aRadgenen) mTis ferdis eko-

sistemas, aramed ewinaaRmdegebian Tovlis zvavis 

warmoSobis process; 
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 rodesac mTis ferdobis topografiuli garemo 

ar gvaZlevs warmodgenili konstruqciis mTis 

ferdobis mTel farTobze ganlagebis saSualebas, 

am dros nageboba muSaobs, rogorc Tovlis zvavis 

moZraobis sawinaaRmdego konstruqcia. 

kerZod, misi muSaobis procesi mdgomareobs 

SemdegSi: Tovlis zvavis moZraobisas, ZiriTad 

dartymis Zalas iRebs nagebobis wveri, romelic 

Tovlis zvavs yofs or nawilad, xolo energiada-

karguli Tovlis nakadebi Semdeg moZraoben nagebo-

bis gamWoli seqciebisaken, sadac xdeba maTi energi-

is sruli Caqroba. Tovlis zvavis dinamikidan cno-

bilia, rom zvavis moZraobis dros misi moculoba 

moZraobis mimarTulebiT TandaTan izrdeba, amitom 

warmodgenil konstruqciaSi nagebobis rigelis (4) 

gruntidan daSorebac Tovlis nakadis moZraobis 

mimarTulebiT izrdeba, rac nagebobis mier Tovlis 

zvavis moculobis didi raodenobiT Sekavebis 

saSualebas iZleva. 

nagebobis warmodgenili konstruqciuli gada-

wyveta mTis ferdobis dacul zolebSi mwvane narga-

vebis (5) gaSenebis SesaZleblobas iZleva, rac amJa-

mad ase aqtualur problemas warmoadgens maRal-

mTian regionebSi mTis ferdobebis ekosistemebis 

aRdgenis saqmeSi. 
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Tavi IX. 

tramplinis tipis RvarcofsawinaaRmdego 

nagebobebis daproeqtebisaTvis 

gaangariSebis meTodologia da maTi 

muSaobis saimedoobis Sefaseba 

9.1. nagebobis gaangariSebis meTodologia 

RvarcofebTan brZolis erT-erT perspeqtiul 

RonisZiebas warmoadgens mcire gabaritiani, aratra-

diciuli konstruqciis sainJinro nagebobaTa sxva-

dasxva saxeobebi, romelTa gamoyenebis sfero gani-

sazRvreba Rvarcofebis tipebis mixedviT. 

tramplinis tipis RvarcofsawinaaRmdego nage-

bobis (ix. merve Tavi) dasaproeqteblad, Rvarcofis 

fizikur-meqanikuri, reologiuri da sxva ZiriTadi 

maxasiaTeblebis gaTvaliswinebiT, Teoriuli, labo-

ratoriuli da savele kvlevebis safuZvelze 

damuSavebul iqna Rvarcofebis hidrologiuri da 

RvarcofsawinaaRmdego konstruqciebis gaangariSe-

bis meTodologia. 

warmodgenili meTodologiis sailustraciod 

ganvixiloT konkretuli magaliTi, risTvisac daS-

vebulia Rvarcofuli tipis sadinarSi turbulen-

turi Rvarcofis formireba da misi regulireba 

TaRovan-konusuri formis nagebobiT (nax. 8.9). 

dasaregulirebelia 10 l km. sigrZis Rvarco-

fuli xasiaTis mdinaris kalapoti, romlis  grZivi 
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qanobia i = 0,05; wyalSemkrebi auzis farTobi - 

F = 0,21 km
2
; myari natanis saSualo da minimaluri 

diametrebi ki - d = 22,6 (sm), dmin = 20,0 (sm); 

turbulenturi Rvarcofis moculobiTi wona ki - 

Rv = 1,3 (t.Z/m
3
). 

a) Rvarcofis hidrologiuri angariSi 

turbulenturi (arabmuli) Rvarcofis 0,1%-

iani uzrunvelyofis xarji gamoiTvleba (4.4) damo-

kidebulebiT: 

0,5021,0)5,040034(4,2 61,0%1,0
max Q  (m

3
/wm).  (9.1) 

mdinaris kalapotis sigane da am kalapotSi 

turbulenturi Rvarcofis saSualo siCqare gamo-

iTvleba Semdegi damokidebulebiT [8]: 

m/wm).

m);

(5.150)226.0(16.0d0.16V

(2.1150)226.0(0.30.3

70.037.070.0
max

0.37

53.051.053.0
max

51.0





Q

QdB
(9.2) 

turbulenturi Rvarcofis mier transporti-

rebuli myari natanis saSualo diametri tolia 

[8,18]: 

).(24,050)05.055,62,0(

)55,62,0(

64,073,2

64,073,2

m

 Qid
     

(9.3)

 

gansxvaveba bunebriv monacemebsa (22,6 sm) da 

miRebul sidides Soris (24 sm) ar aRemateba 6%-s, 

amitom Semdgom angariSSi vsargeblobT (9.3) formu-

liT miRebuli maCvenebliT. 
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turbulenturi Rvarcofis siRrme mdinaris 

sworkuTxa formis ganivkveTSi tolia [51]: 

m)(97,2
2.115,1

0.50max 






BV

Q
h .           (9.4) 

turbulenturi Rvarcofis koncentracia (S) 

prof. m. gagoSiZis [40] damokidebulebiT tolia: 

 18,0
0,165,2

0,13,1












wyqv

wyRv




S .            (9.5) 

amrigad, turbulenturi Rvarcofis ZiriTadi 

hidrologiuri maCveneblebis dadgenis Semdeg SesaZ-

lebelia tramplinis tipis axali Rvarcofsawina-

aRmdego TaRovan-konusuri nagebobis hidravlikuri 

angariSi. 

b) nagebobis hidravlikuri angariSi 

dasaproeqtebelia tramplinis tipis nageboba 

[58], romelic warmoadgens TaRovan-konusur gamWol 

sivrcul garss da miiReba zrdadi simaRliT TaRo-

van sayrdenebze grZivi liTonis koWebis gadaxurviT 

(sur. 8.9). koWebi erTmaneTisagan daSorebulia gar-

kveuli manZilebiT, rac qmnis nagebobis zedapiris 

gamWolobas trapeciuli formis RreCoebiT. nagebobas 

aqvs solis formis grZivi Wrili, ganivkveTSi ki 

TaRis forma, rac uzrunvelyofs misi muSaobis 

mdgradobasa da saimedoobas. 
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nagebobis wriuli TaRis SemTxvevaSi konstruq-

ciis simaRle tolia: 

(m)
k

6,52,115,0
2


B

RH ;              (9.6) 

nagebobis sigrZes viRebT masze Rvarcofis 

garsSemodinebis gaTvaliswinebiT. profesor 

m. gagoSiZis [51,58,59] mier dadgenilia, rom 

Rvarcofis gaSlis kuTxe 
'  icvleba 110°-dan 130°-

mde. konkretul SemTxvevaSi konusis gaSlis kuTxes 

fuZeze viRebT:  255,1222 '
0  . 

konstruqciis maqsimaluri siganisa (11,2 m) da 

konusis gaSlis kuTxis (250°) mixedviT vadgenT nage-

bobis sigrZes, romelic tolia 28,0 m-is. nagebobis 

muSaobis saimedoobidan gamomdinare, konstruqciis 

yru nawilis sigrZes viRebT mTliani sigrZis 1/3-is 

tols, e.i. 9,0 m. 

nagebobis RreCos zomebis dasadgenad vsargeb-

lobT damokidebulebiT 85,0)/( d , e.i. rodesac 

Rvarcofis moculobaSi qvebis CanarTebi 85%-ia, 

maSin koWebs Soris saSualo manZili iqneba: 

30,085,0/26,085,0/  d (m);             (9.7) 

Tu konusis dasawyisSi RreCos siganes miviRebT 

0,30 m, maSin boloSi igi tolia: 

40,020,060,02 
minmaq

bb (m).          (9.8) 

amrigad, nagebobis boloSi RreCos maqsimaluri 
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sigane tolia 0,40 m, xolo dasawyisSi ki - 0,20 m. 

davuSvaT, Rvarcofi mdinaris kalapotSi moZ-

raobs T = 6 wT., maSin nagebobis mier 1 wT-Si Sekave-

buli Rvarcofuli masis moculoba iangariSeba 

formuliT [8]: 

).(2,276
)360/1()]30,0/24,0(05,095,0[

0.5018,0

)/1(])/(05,095,0[

58,0

58,0
max

3m











Td

QS
WT

  

(9.9)

  

TaRovan-konusuri formis nagebobis zeda bief-

Si dagrovili Rvarcofuli masis gamawonasworebe-

li qanobis (i0) mniSvneloba iangariSeba Semdegi empi-

riuli damokidebulebiT [37]: 

  )/()]/(/4,1)/(52,025,1[0 wymyk
qqiiddi  , (9.10) 

sadac, ik aris konstruqciis ukuqanobi, qmy da qwy – 

myari natanisa da Txieri fazis xvedriTi xarjia. 

Sesabamisi monacemebis gaTvaliswinebiT (9.10) damo-

kidebuleba miiRebs Semdeg saxes: 

;036,018,0]65,0)56,04,1(

)3,0/24,0(52,025,1[

07,1

0



i
       

(9.11)

 

Tu Rvarcofsadinaris regulirebas vaxdenT baraJebis 

mowyobiT, maSin nagebobebs Soris manZili tolia [45]: 

0,400
036,005,0

6,5

0





i-i

H
L

k

 (m).            (9.12) 
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nagebobis mier 90%-iani qvebis CanarTebis daWe-

ris SemTxvevaSi Rvarcofis koncentracia ( S ) ian-

gariSeba [51, 58]: 

018,0
100

18,090
18,0

100

90








S
SS .         (9.13) 

Rvarcofis nagebobaSi gavlis Semdeg turbu-

lenturi nakadis moculobiTi wona iqneba [8, 51, 58]: 

03,1)165,2(018,00,1)1( 
qvwyRv

 S (t.Z/m
3
); (9.14) 

nagebobebis raodenoba (n) Rvarcofsadinaris 

dasaregulirebel ubanze toli iqneba [8, 58]: 

.3
400

10000 
L

l
n                        (9.15)  

amrigad, mdinaris kalapotSi asaSenebelia Tan-

mimdevrobiT ganlagebuli tramplinis tipis TaRo-

van-konusuri formis sami nageboba (nax. 9.1). 

erTi nagebobis mier Sekavebuli myari natanis 

SesaZlo moculoba (W0) iangariSeba Semdegi damoki-

debulebiT [8]: 

54412
2

2,116,5400

2

B
0 







k
HL

W  (m
3
);    (9.16) 

Semdeg etapze warmoebs nagebobis angariSi mdgra-

dobaze, romlis mixedviTac zustdeba saZirkvlis 

dasaSvebi deformaciebi da zomebi. misi ganxorcie-

leba SesaZlebelia kompiuterze sasrul elementTa 

meTodis gamoyenebiT [52, 93]. 
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sur. 9.1. mdinaris kalapotSi nagebobebis  

ganlagebis sqema 

 

9.2. RvarcofsawinaaRmdego nagebobis  

saimedoobis Sefaseba 

tramplinis tipis, TaRovani da safexurebiani 

formis RvarcofsawinaaRmdego nagebobebis saimedo-

obis SefasebisaTvis saqarTvelos mecnierebaTa 

akademiis hidroekologiis institutis hidravli-

kur laboratoriaSi profesor f. SatberaSvilis 

xelmZRvanelobiT Catarda eqsperimentebi, romlis 

drosac daculi iyo modelirebis ZiriTadi 

moTxovnebi [88]. 

nagebobaze Rvarcofis zemoqmedebis modelis 

dasazusteblad gamoyenebul iqna dargis cnobili 

mecnierebis – akademikos o. naTiSvilis, 
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profesorebis: m. gagoSiZis, v. TevzaZis, e. kuxala-

Svilis, teqnikis mecnierebaTa kandidatebis: g. beru-

CaSvilis, z. iordaniSvilis, m. maqaraSvilis, b. ka-

laZis, n. kvaSilavas, l. soxaZis, l. sulaqveliZis, 

d. fruiZis, i. xerxeuliZis, g. xerxeuliZis da sxva 

mecnierTa mier gamoqveynebuli Sromebi. 

eqsperimentis Catarebis procesSi ganxiluli 

iyo RvarcofsawinaaRmdego nagebobis rogorc zeda 

biefis formirebis procesi, aseve nagebobis zeda 

biefSi Rvarcofuli masis woniTi datvirTvisa da 

Rvarcofis dinamikuri dartymis Zalis cvlilebis 

xasiaTi. 

laboratoriuli cdebis Catarebis procesSi 

yuradReba gamaxvilda agreTve nakadSi myari fraq-

ciebis koncentraciaze, natanis saSualo diametris 

zomaze, hidravlikuri Raris qanobze, turbulen-

turi Rvarcofis siCqarisa da myari fraqciebis 

xarjis cvlilebaze [95]. 

tramplinis tipis RvarcofsawinaaRmdego nage-

bobaze myari fraqciebis woniTi datvirTvis (Wp) 

statistikuri maCveneblebi intervalebSi da Sesaba-

misi sixSiris maCveneblebi mocemulia cxrilSi 9.1, 

sadac mi aris intervalebSi ganmeorebadobis raode-

noba, Pi - ganmeorebadobis sixSire (Pi = mi/n), sadac n – 

statistikuri rigis raodenobaa (n = 41); Ai = (pi/j), 

sadac j intervalebis mniSvnelobebia [34]. 
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cxrili 9.1 

myari fraqciebis woniTi datvirTvis mniSvnelobebi 

j∙10-2 0-15 15-30 30-45 45-60 60-75 75-90 90-105 105-120 

mi 21 5 4 3 2 3 1 1 

Pi 0,51 0,12 0,09 0,07 0,05 0,07 0,02 0,02 

Ai 3,40 0,80 0,60 0,46 0,33 0,46 0,13 0,13 

Wi 0,428 0,279 0,182 0,118 0,078 0,051 0,033 0,014 

n∙Wi 17,55 11,44 7,46 4,84 3,19 2,09 1,35 0,57 

cxrilis monacemebis gamoyenebiT (cxr. 9.1) 

agebul iqna woniTi datvirTvis funqciis ganawile-

bis mrudi, romelsac Seesabameba eqsponencialuri 

ganawileba da maTematikurad is ase gamoisaxeba [85]: 

)857,2exp(857,2)( pp WWf  ;              (9.17) 

am SemTxvevaSi pirsonis kriteriumi tolia 

71,82  , Tavisuflebis xarisxis ki – N = 6; gaanga-

riSebuli iyo Teoriul ganawilebasa da histogra-

mis monacemebs Soris Tanxvedris maCvenebeli, ro-

melmac 95%-iani albaTobiT 80% Seadgina. 

RvarcofsawinaaRmdego tramplinis tipis saime-

doobam nagebobis zeda biefis Rvarcofuli masis 

Sevsebamde Seadgina: 

  


l

p

W

ppp dWedWWfWP p

0

61,0

0

857,2

1 825,0857,2)()( ; (9.18) 
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nagebobis wyobidan gamosvlis riski (R1) konst-

ruqciis zeda biefis Rvarcofuli masis woniTi 

datvirTvis SemTxvevaSi tolia: 

175,0825,01)(1 11  pWPR .          (9.19) 

RvarcofsawinaaRmdego tramplinis tipis nage-

bobaze Rvarcofis dinamikuri dartymis Zalis mniSv-

neloba (F) gaangariSebul iqna prof. m. gagoSiZis 

mier miRebuli damokidebulebiT [51], romelsac aqvs 

Semdegi saxe: 

 sin2VKF  ,                   (9.20) 

sadac K aris koeficienti, romelic tolia K = 4,5 

(wylis nakadisaTvis es maCvenebeli tolia K = 1,0; 

xolo Tovlis zvavisaTvis ki K = 1,5), ρ – Rvarcofis 

simkvrive (kg/m
3
), ω – nagebobis is farTobi, romel-

zec moqmedebs Rvarcofi (m
2
), V – Rvarcofis saSua-

lo siCqare (m/wm), α – tramplinis tipis nagebobis 

mdinaris kalapotSi daxris kuTxe (gradusi).  

tramplinis tipis RvarcofsawinaaRmdego nage-

bobaze Rvarcofis dinamikuri dartymis Zalis gana-

wilebis funqciis dadgenis mizniT gamoyenebuli iyo 

rogorc laboratoriuli monacemebi, aseve bunebaSi 

Rvarcofis gavlis statistikuri rigi, romlis 

raodenobamac Seadgina 55 wertili. nagebobaze 

Rvarcofis dinamikuri dartymis Zalis mniSvnelobe-

bi icvleboda 3,88÷3024,8 (n/m
2
) sazRvrebSi [8, 18, 32, 

42÷44, 50, 62, 85, 88, 89÷91, 95, 96]. 
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bunebrivi monacemebis gamoyenebiT, romelTa 

mniSvnelobebic mocemulia 9.2 cxrilSi, agebul iqna 

histograma; maTematikuri lodini tolia 45,437m , 

xolo eqsponencialuri ganawilebis xarisxis maCve-

nebeli - 0023,0/1  m  [18, 34, 43, 44, 61÷65]. 

cxrili 9.2 

Rvarcofis dinamikuri dartymis  

Zalis mniSvnelobebi 

FFi∙102 
(n/m

2
) 0-3 3-6 6-9 9-12 12-15 15-18 18-21 

mi 31 12 3 5 1 1 1 

f(Fi) 0.564 0.218 0.055 0.091 0.018 0.018 0.018 

tramplinis tipis RvarcofsawinaaRmdego nage-

bobaze Rvarcofis dinamikuri dartymis Zalis gana-

wilebas aqvs Semdegi saxe [34]:  

)0023,0exp(0023,0)( ii FFf  ;          (9.21) 

miRebuli (9.21) gamosaxuleba Seesabameba eqspo-

nencialur ganawilebas, xolo Tanxvedram Teoriul 

ganawilebasa da histogramis monacemebs Soris pir-

sonis kriteriumis 
2 -is mixedviT [34, 61] 70% 

Seadgina. RvarcofsawinaaRmdego nagebobis saimedo-

oba, Rvarcofis dinamikuri Zalis mxedvelobaSi 

miRebiT, tolia [18]: 

   
l

iiii dFedFFfFP

0

61,0

0

0023,0
2 928,00023,0)()( ; (9.22) 
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tramplinis tipis TaRovani da safexurebiani 

formis RvarcofsawinaaRmdego nagebobis wyobidan 

gamosvlis riski, konstruqciaze Rvarcofis dinami-

kuri dartymis Zalis mxedvelobaSi miRebiT, tolia: 

072,0928,01)(1 22  iFPR .          (9.23) 

bunebaSi Rvarcofis nagebobaze zemoqmedebis 

SemTxvevaSi, paralelurad mimdinareobs rogorc 

dinamikuri, aseve statikuri Zalebis moqmedeba, 

amitom xdomilebebis erTdroulad moxdenis SemTx-

vevaSi nagebobis sruli saimedooba (P0) tolia: 

766,0928,0825,0)()( 210  iP FPWPP ;    (9.24) 

xolo nagebobis wyobidan gamosvlis riski (R0) xdo-

milebebis erTdroulad moxdenis SemTxvevaSi: 

234,0766,0110  oPR .            (9.25) 

Tu ganvixilavT miRebuli Sedegebis analizs, 

davrwmundebiT, rom warmodgenili tramplinis 

tipis axali nagebobebi, arsebulTan SedarebiT, 

xasiaTdeba maRali saimedoobiT, rac ZiriTadad 

ganpirobebulia konstruqciuli gadawyvetilebiT. 

rac Seexeba axali sainJinro-ekologiuri 

RonisZiebebis ekonomikur maCveneblebs, arsebul 

bazisuri rkinabetonis RvarcofsawinaaRmdego kons-

truqciebTan SedarebiT, igi saorientaciod erT 

grZiv metrze Seadgens 85–210 lars, rac sagrZnob-

lad maRal maCveneblad iTvleba RvarcofsawinaaRm-

dego hidroteqnikur mSeneblobaSi. 
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9.3. niadagis eroziis sawinaaRmdego zvinulebis 

daproeqtebisaTvis meTodologiis damuSaveba 

mTis ferdobze niadagis eroziis sawinaaRmdego 

miwis zvinulebs Soris manZili da maT Soris mcena-

reuli safaris ganaxleba xorcieldeba Sesabamisi 

meTodologiiT, romelic ganxilulia qvemoT. 

mTis ferdobis topografiuli, geologiuri, 

niadagobrivi, klimaturi, hidrologiuri da fer-

dobze formirebuli zedapiruli wylis nakadis 

hidravlikuri parametrebis mxedvelobaSi miRebiT, 

aseve akad. c. mircxulavas meTodologiis gamo-

yenebiT, wyalTa meurneobis institutSi dadgenil 

iqna eroziuli procesebis sawinaaRmdegod zvinu-

lebs Soris is kritikuli urTierTdaSoreba (manZi-

li) 0X , romelic uzrunvelyofs niadagis dacvas 

wylismieri eroziuli procesebisagan [64]:  

 
  sqdtgR

nBHV
X

8,02

224,47,2
0

4,5
0

0
1ln25,2

1




  

(m),        (9.26) 

sadac 0V  niadagis zRvruli (arawamrecxi) fske-

ruli siCqarea (m/wm); B – ferdobis sigane, romelic 

iangariSeba Semdegi formuliT:  

tdw
B

156250
  (m),                        (9.27)  

sadac: w nakadis pulsaciis sixSiris saSualo mniSv-

nelobaa (1/wm); d – niadagis mowyvetili nawilakis 
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zoma (d = 0,0004 m); t – mocemuli intensivobis wvimis 

xangrZlivoba, wm; H0 – nakadulis fskeris warecxvis 

dasaSvebi simaRle, m; n – ferdobis xorklianobis 

koeficienti; α,  – ferdobis zedapiris usworobis 

maxasiaTebeli koeficientebi (moxnuli niadagisaT-

vis α = 13,4;  = 17,6); R – ferdobis saimedooba 

eroziis TvalsazrisiT; s – ferdobis daxris kuTxe 

(gradusi); q – ferdobis Camonadeni (m/wm). 

Tu gaviTvaliswinebT akad. c. mircxulavas mier 

rekomendebul arawamrecxi fskeruli siCqareebis 

mniSvnelobebs – qviSnari niadagebisaTvis 0,11 m/wm, 

TixnarebisaTvis – 0,115 m/wm, xolo TixebisaTvis – 

0,12 m/wm, maSin (9.26) damokidebulebiT gamoTvlili 

eroziis sawinaaRmdego zvinulebs Soris manZilis 

optimaluri mniSvnelobebi moyvanilia 9.3 cxrilSi. 

miRebuli monacemebi Sedarebul iqna mcenareu-

li safaris armqone ferdobebze qviSnari niadagis 

pirobebisaTvis, msoflioSi cnobili mecnierebis 

r. morganis, r. marSalis da USLE-is monacemebTan. 

analiziT dadginda, rom akad. c. mircxulavas meTo-

dologia ufro misaRebia, radgan, garda eroziis 

ganmsazRvreli ZiriTadi parametrebisa, angariSSi 

gaTvaliswinebulia eroziuli procesebis albaTuri 

xasiaTic. 
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cxrili 9.3  

eroziis sawinaaRmdego zvinulebs Soris  

manZili (m) 

ferdobis 

qanobi 

(gradusi) 

qviSnari Tixnari Tixebi 

V0 = 0,11 m/wm V0 = 0,115 m/wm V0 = 0,12 m/wm 

R = 0,95 R = 0,99 R = 0,95 R = 0,99 R = 0,95 R = 0,99 

5 39,1 16,6 49,7 21,1 62,6 26,6 

10 22,5 9,5 28,6 12,1 35,9 15,3 

15 16,2 6,9 20,6 8,8 26,0 11,0 

20 12,9 5,5 16,4 7,0 20,6 8,8 

30 9,3 4,0 11,9 5,0 14,9 6,3 

40 7,4 3,1 9,4 4,0 11,9 5,0 

50 6,2 2,6 7,9 3,3 9,9 4,2 

60 5,4 2,3 6,8 2,9 8,6 3,6 

70 4,7 2,0 6,0 2,6 7,6 3,2 

 

rac Seexeba eroziis sawinaaRmdego nagebobebis 

samSeneblo-samontaJo Rirebulebas, igi winaswari 

gaangariSebiT erTi grZivi metris mowyobisas ar 

aRemateba 1225 lars. 



159 

Tavi X. 

mdinare durujis Rvarcofebisagan qalaq 

yvarlis mosaxleobis usafrTxoebis 

generaluri sqemis damuSaveba da 

Rvarcofuli masis utilizaciis 

mimarTulebebi 

mdinare durujis Rvarcofuli natanisagan 

kalapotis wmendis samuSaoebis Catarebas (yovel-

wliurad 400-500 aTasi m
3
 natanis gatanas, anu ram-

denic Camohqonda mdinares, imdeni gahqondaT) 

yovelTvis didi yuradReba eqceoda, rac 1997 wlamde 

aqtiurad xorcieldeboda Sesabamisi uwyebebis mier, 

magram Semdgomi wlebidan moyolebuli (kalapoti 

aRar iwmindeba) dagrovili natanis raodenobam 20 

mln m
3
-s miaRwia, rac seriozul saSiSroebas uqmnis 

mWidrod dasaxlebul qalaq yvarlis mosaxleobas. 

aqve unda aRiniSnos, rom md. durujis gamotanis 

konusis niSnulebi 10-12 metriT maRla mdebareobs, 

vidre q. yvarlis teritoria. 

2005 wlis maisis TveSi msoflio bankis, saqar-

Tvelos soflis meurneobis saministros, Rvarcof-

mcodneobis mimarTulebiT dainteresebuli mecnie-

rebis, wyalTa meurneobisa da melioraciis dargis 

specialistebis monawileobiT, qveynis 25 raionSi 

detalurad iqna Seswavlili wyaldidobebisa da 

sxva analogiuri movlenebis Sedegad dazianebuli 

obieqtebi. Seswavlili 74 obieqtidan 3 iyo yvarlis 
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raionSi. aqedan yvelaze mZime aRmoCnda mdinare du-

rujis obieqti, sadac nagebobaTa aRdgena-gamagre-

basa da natanis gatanaze Catarda mcire moculobis 

samuSaoebi [13, 14, 17]. 

saqarTvelos prezidentis mrCevlis aleqsandre 

RonRaZis werilis safuZvelze (#3/29, 20.11.2008) 

mdinare durujis wyalSemkreb auzSi formirebuli 

Rvarcofebisagan q. yvarlis damcavi da stiqiis 

salikvidacio RonisZiebebis dasaxvis mizniT ssip 

wyalTa meurneobis institutSi Sedga 3 muSa Sexved-

ra, sadac ganxilul da Sefasebul iqna q. yvarlis 

mosaxleobis efeqturi dacvis mizniT arsebuli ris-

kebi. specialistebis Sexvedraze gadawyda, rom Seiq-

mnas saxelmwifo mniSvnelobis samuSao jgufi, winam-

debare monografiis avtoris, profesor givi gavar-

daSvilis xelmZRvanelobiT, romlis wevrebi 2008 

wlis 20 dekembramde warmoadgenen md. durujis ka-

lapotis regulirebisa da qalaq yvarlis mosaxle-

obis dacvis mizniT Sesabamis saproeqto mocemulo-

bebs saTanado miaxloebiTi xarjTaRricxviT.  

am dokumentis safuZvelze qalaq yvarlis 

mosaxleobis dacvis mizniT damuSavda md. durujis 

Rvarcofebis regulirebis saxelmwifo programa, 

romelic saqarTvelos parlamentis sxdomebze 2008 

wels 2-jer xolo 2010-2011 w.w. 3-jer iyo moxsene-

buli am wignis avtoris mier. 
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10.1. md. durujis Tanamedrove ekologiuri 

mdgomareoba da stiqiis sawinaaRmdego 

prevenciuli RonisZiebebi 

1949 wels q. yvarlis dasacavad agebuli 7,5 km 

sigrZisa da 7 m simaRlis kedeli amJamad, faqtobri-

vad, amortizebulia da qalaqs rig monakveTebSi 

mxolod miwayrilis zvinuliRa icavs. 

2012 wlis maisis TveSi saqarTvelos teqnikuri 

universitetis wyalTa meurneobis institutis mec-

nierebis mier ganxorcielda savele-samecniero 

eqspediciuri kvlevebi mdinare durujis kalapotSi, 

kerZod, gamotanis konusze sensitiuri ubnebis da-

fiqsirebisa da q. yvarlis riskis Sefasebis mizniT. 

suraTze 10.1 naCvenebia mdinare durujis gamo-

tanis konusis saerTo xedi wyalmcirobis periodSi, 

xolo suraTze 10.2 ki mocemulia mdinare durujis 

gamotanis konusze muSaobis amsaxveli momenti. 

 piketze (pk) pk33–pk38 – damcavi kedlis am 500 

metrian ubanze 2004 da 2006 wlebSi agebul iqna 

4 metri simaRlis gabioni, romelic amJamad mTli-

anad  Rvarcofuli gamonataniTaa amovsebuli da 

gazafxulis wyaldidobebis SemTxvevaSi katast-

rofa gardauvali iqneba (sur. 10.3). amdenad, 

saWiroa saswrafod gatardes drouli prevenci-

uli RonisZieba da aigos ori metris simaRlis 

2250 m
3 
moculobis gabioni. 



162 

 

 

sur. 10.1. mdinare durujis gamotanis konusis  

saerTo xedi  
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sur. 10.2. md. durujis kalapotSi muSaobisas 

(T. nazriSvili, g. gavardaSvili da l. wulukiZe) 
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sur. 10.3. md. durujis kalapoti piketze (pk) 33-38 

(2012 wlis 14 maisi) 

 

sur. 10.4. md. durujis kalapoti piketze 66 

(2012 wlis 14 maisi) 
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 pk57–pk66 – damcavi kedlis am monakveTze 1998 

wels nawilobriv SekeTebul iqna mdinaris mier 

dangreuli monakveTi. kedlis tanSi mTel sigr-

Zeze amosulia didi zomis sxvadasxva jiSis xe-

mcenareebi, ris gamoc kedeli masiurad dangreu-

li da gadaqceulia (sur. 10.4). amasTan, igi mra-

val adgilas wylis nakadis mier gamorecxilia 

da mosalodnelia misi mTlianad Camoqceva. am 

900 metrian monakveTze aRdgeniTi samuSaoebia 

Casatarebeli, winaaRmdeg SemTxvevaSi gazafxu-

lis cikluri mcire simZlavris wyaldidobac ki 

saSiSi iqneba. 

 pk57–pk73 – damcavi kedlis am monakveTze amosu-

lia didi zomis xeebi da kedlis qveda nawili mra-

val adgilas wylisagan sagangaSo zomebiT gamo-

recxilia. saWiroa kedlis gawmenda nargavebisa-

gan da gamorecxili adgilebis aRdgena (sur. 10.5). 

 pk57–pk75 – es aris md. durujis Rvarcofuli 

nakadebis dartymis mTavari mimarTuleba. 2006 

wels sagzao departamentma am monakveTis 160 m-ze 

moawyo sami metris simaRlis gabionis damcavi 

damba momavali daSenebis perspeqtiviT. misi ori 

metriT amaRlebisa da 200 metramde gasagrZeleb-

lad saWiroa damatebiT moewyos 1590 m
3 
moculo-

bis gabioni (sur. 10.6). 
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sur. 10.5. md. durujis kalapoti pk 57–73-ze  

(2012 wlis 14 maisi) 

 

sur. 10.6. md. durujis kalapoti pk 75-ze  

(2012 wlis 14 maisi) 
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sur. 10.7. md. durujze q. yvarlisa da q. Telavis 

SemaerTebeli xidis saerTo xedi 

q. yvarlisa da q. Telavis SemaerTebel gzaze, 

md. durujis xidTan kalapoti natanisagan mTlianad 

Sevsebulia. napirsamagri filebi zogan gadavsebulia, 

zogan ki waRebulia wyaldidobisagan (sur. 10.7).  

gadaudeblad saWiroa xidis CrdiloeTiT 500 

metrze da samxreTiT 200 m-ze kalapotis gawmenda 

daaxloebiT 70 aTasi m
3 
moculobis natanisagan. 

md. durujis md. alazanTan SesarTavidan 2 km-is 

manZilze zeviT kalapoti mTlianad gadavsebulia 

myari nataniT da wyali gadaedineba savargulebsa da 

mecxoveleobis fermebis mimdebare teritoriaze.  

mdinarem ukve miitaca 80 ha-ze meti sasoflo-
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sameurneo daniSnulebis teritoria da saSiSroebaa 

daikargos aseulobiT heqtari sasoflo-sameurneo 

savarguli. mdinaris kalapotis nawilobriv aRsad-

genad saWiroa 2 km sigrZeze daaxloebiT 120 000 m
3 

natanis gatana. 

zemoaRniSnuli problemebi moiTxovs operati-

ulad gadaWras. isini sistematurad warmoiSoba Sem-

dgomSi sxva monakveTebzec, Tu ar daiwyo mdinaris 

kalapotis masiuri gawmenda, rac arsebul mdgomare-

obas sagrZnoblad gaaumjobesebs da uaryofiTi xasi-

aTis Sedegebis raodenobac sagrZnoblad Semcirdeba. 

10.2. q. yvarlis mosaxleobis md. durujis 

Rvarcofebisgan dacvis RonisZiebaTa  

kompleqsuri sqema 

jer kidev XIX saukunis bolosa da XX saukunis 

dasawyisidan dafiqsirebulia q. yvarlis dasaxle-

bul punqtze Rvarcofuli (qva-talaxovani) nakade-

bis damangreveli zemoqmedeba. aRniSnuli periodi-

dan dRemde Rvarcofuli gamonatanis moculoba qa-

laqis dasavleTiT mdebare md. durujis kalapotSi 

da mis mimdebare teritoriaze, rogorc zemoT iyo 

aRniSnuli, 20 mln m
3
-s Seadgens. calkeul adgileb-

Si Rvarcofuli gamonatanis niSnuli mdinaris kala-

potSi qalaqis damcavi kedlis miRma 20-25 metriT 

maRlaa, vidre sakarmidamo nakveTebi. es procesi 
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mdinare durujis kalapotSi dResac grZeldeba.  

sagangaSo is aris, rom Rvarcofuli gamonata-

nis intensivoba ara Tu iklebs, aramed matulobs 

kidec da Tu droulad ar iqna miRebuli qmediTi 

RonisZiebebi, aris imis saSiSroeba, rom dasaxlebu-

li punqtis mosaxleobis nawili aRmoCndes am stiqi-

uri movlenis msxverpli [22]. 

Seqmnili mdgomareobidan gamosvlis gzebi moiT-

xovs farTomasStaburi kompleqsuri, maT Soris pre-

venciuri xasiaTis samuSaoebis Catarebas, romlebic 

unda iTvaliswinebdes qvemoTmoyvanili  RonisZiebe-

bis ganxorcielebas.  

dasaxuli samuSaoebis ganxorcielebisaTvis 

rekomendebulia gamoyenebul iqnes md. durujis mier 

gamotanili Rvarcofuli inertuli masala. 

ZiriTadi mimarTulebebi 

10.2.1. zogadi xasiaTis rekomendaciebi 

 unda ganxorcieldes RonisZiebebi rogorc Rvar-

cofis warmoSobis mizezebis, ise Rvarcofis gav-

lis Sedegebis winaaRmdeg; 

 saWiro iqneba arsebuli samecniero kvlevebis 

srulyofa da axlis SemuSaveba Sesabamisi sapro-

eqto samuSaoebis srulyofasTan erTad;  

 mTeli es samuSaoebi moiTxovs seriozuli finan-

suri da materialuri saxsrebis mizanmimarTul 
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mobilizacias da isini momavalSic orientirebu-

li unda iyos gaRebuli xarjebis Tu mTlianad 

ara, nawilobriv amoRebaze mainc; 

 zemoT miTiTebuli TiToeuli pozicia warmoad-

gens calkeul mimarTulebas, romlebic urTi-

erTkavSirSi unda iyvnen da moiTxoven seriozul 

Seswavlasa da damuSavebas maTi rentabelobis 

gaTvaliswinebiT; 

 qalaqis dacvis samuSaoebi saWiroeben mokle, 

saSualo da grZelvadiani detaluri kalendaru-

li gegmis SemuSavebas calkeul poziciaTa speci-

fiurobis gaTvaliswinebiT;  

 TiToeuli zemoT miTiTebuli punqtis sisruleSi 

moyvana moiTxovs gansazRvrul dros, profesio-

nalur midgomasa da saTanado dafinansebas;  

 proeqtis realizacia mniSvnelovani odenobis Ta-

nxebis mozidvasTan iqneba dakavSirebuli, magram 

ara imaze metis, rasac moiTxovs aTi aTasobiT 

adamianis sicocxlisa da sxva materialuri fase-

ulobebis (qinZmaraulis venaxebis, istoriuli 

Zeglebisa da sxva mniSvnelovani obieqtebis) 

gadarCena; 

 proeqtis dafinanseba etapobrivad da im odeno-

biT unda ganxorcieldes, rasac moiTxovs obieq-

tis usafrTxoeba. 
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10.2.2. uSualod qalaq yvarlis mosaxleobis 

   dacvis RonisZiebebi 

10.2.2.1. movlenis mizezebTan brZolis meTodebi 

 Rvarcofis warmoSobis mTavari keris – Savi 

kldis erozirebadi zedapiri damuSavebul unda 

iqnes cementis xsnaris an gruntis sxva gamamkvri-

vebeli saSualebebiT, raTa Semcirdes Rvarcof-

warmoSobis am keris aqtiuri ngreva; 

 gadaudeblad da uwyvetad unda xorcieldebodes 

mdinaris saTaveSi satyeo-samelioracio samuSao-

ebi, rac sagrZnoblad Seamcirebs zedapirul 

eroziul procesebs;  

 Savi durujis kalapotidan TeTri durujis 

SesarTavamde da qveviT unda aigos gamWoli tipis 

sxvadasxva simaRlis kaSxlebis kaskadi zeda 

biefSi myari Rvarcofuli gamonatanis akumuli-

rebis mizniT. kaSxlebis asagebad unda SeirCes 

iseTi kveTebi, romlebic nagebobebis minimaluri 

simaRlis pirobebSic ki daakaveben maqsimaluri 

odenobis myar Camonadens. amiT Rvarcofis hid-

rografis piki moixsneba da sagrZnoblad Semcir-

deba misi damangreveli zemoqmedebis siZliere;  

 eroziul Rranteebsa da auzis sxva sensitiur 

ubnebTan misasvlelad SesaZlebelia moewyos 

saavtomobilo da sabagiro gzebi da Tu saWiroeba 



172 

iqna, viwroliandagiani rkinigzac ki. rogorc es 

keTdeba msoflios analogiur regionebSi. 

 

10.2.2.2. movlenis SedegebTan brZolis meTodebi 

 sasurvelia mdinaris marcxena sanapiros gaswvriv 

zemo ubnebze napirdamcavi kedlebis amaRleba 

Rvarcofis SesaZlo gadmodinebis aRkveTis 

mizniT;  

 md. durujis gamotanis konusidan regularulad 

unda xdebodes Rvarcofuli Camonadenis gatana 

winaswar SerCeul adgilebSi garemosaTvis nakle-

bi zianis miyenebis gaTvaliswinebiT; 

 mizanSewonilia mdinaris gamotanis konusze gaw-

mendiTi samuSaoebis warmoeba, rac moiTxovs spe-

cialuri meqanizmebis (TviTmclelebis, eqskava-

torebis, buldozerebis, lenturi transportio-

rebis da a.S.) gamoyenebas da am samuSaoebis opera-

tiuli da grZelvadiani sqemebis damuSavebas; 

 mdinaris myari Camonatanis gatanis arsebuli 

sqema – misi ganTavseba mdinaris marcxena napiris 

kedelTan – kontrproduqtiulia, vinaidan Rvar-

cofis bunebidan gamomdinare, mas SeuZlia 

advilad gadalaxos es winaaRmdegoba, radgan igi 

xasiaTdeba moZraobis miRebuli mimarTulebis 

SenarCunebiTa da gansazRvruli simaRlis kedlis 



173 

gadalaxvis unariT;  

 nariyis konusze Rvarcofuli gamonatanis usafr-

Txo adgilebSi ganTavsebis mizniT mizanSewoni-

lia ganxorcieldes mdinaris qveda ubanze 

arsebuli sanapiro kedlebis amaRleba. am gziT 

SesaZlebelia gamonatanis raRac nawilis usafr-

Txo ganTavseba am xelovnurad Seqmnil sivrceSi. 

10.2.2.3. organizaciul-sameurneo xasiaTis 

RonisZiebebi 

 Rvarcofis mosalodneli gavlis SemTxvevaSi uz-

runvelyofili unda iqnes mosaxleobis operati-

uli informireba, anu SemuSavdes mosalodneli 

saSiSroebis droulad mauwyeblobis meqanizmi;  

 gamoyenebul iqnes Rvarcofis prognozirebis 

yvela arsebuli meTodi, maT Soris, akademikos 

c. mircxulavas rekomendacia, romelic damyare-

bulia saimedoobis Teoriis safuZvlebze da 

Rvarcoful kerebSi dagrovili Rvarcofuli 

masis odenobis fiqsirebaze - misi Zvraze kri-

tikuli mdgomareobis Sefasebis mizniT;  

 mosaxleobaSi axsna-ganmartebiTi samuSaoebis 

Catareba Rvarcofis mosalodneli gavlis SemT-

xvevaSi qcevebis Sesaxeb. 
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10.2.2.4. Rvarcofuli gamonatanis SesaZlo 

 gamoyeneba saxalxo meurneobaSi 

 (utilizacia) 

 SemuSavdes RonisZiebebi Rvarcofuli gamonata-

nis utilizaciisaTvis: venaxisaTvis sasuqis saxiT 

gamoyeneba, samSeneblo masalad gamoyeneba, kera-

mikuli nakeTobebis damzadeba, mSeneblobisaTvis 

Tbosaizolacio da mosapirkeTebeli filebis 

damzadeba, reliefdanawevrebuli teritoriebis 

mosaSandakeblad, saavtomobilo gzebis mSeneblo-

baze da a.S., riTac Canacvldeba importirebuli 

sxvadasxva saxis samSeneblo masalebi; ufro 

metic – Cveni qveyana SesaZlebelia gaxdes am 

saxeobis samSeneblo masalis eqsportioric ki. 

 

10.3. qalaq yvarlis mosaxleobis md. durujis 

Rvarcofebisgan damcavi kompleqsuri 

RonisZiebebis saorientacio xarjTaRricxva 

mimarTulebebis mixedviT 

I. sainJinro-teqnikuri da ekologiuri mimarTuleba 

1. md. durujis marcxena napirze arsebuli miwis na-

pirdamcavi kedlis reabilitacia gamWoli rkina-

betonis konstruqciiTa da maRali xarisxis miwa-

yrilis mowyobiT – 1 mln lari; 

2. md. durujis kalapotis tranzitul nawilSi 
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tramplinis tipis 3 baraJis mowyoba (samecniero-

sarekognoscirebo-saproeqto samuSaoebi – 0,5 

mln lari, tramplinis tipis baraJebis aSeneba – 

2,5 mln lari). sul – 3 mln lari; 

3. md. durujis wyalSemkreb auzSi saTaveebTan fito-

melioraciuli da satyeo-samelioracio RonisZie-

bebis ganxorcieleba – 1.5 mln lari; 

4. organizaciul-sameurneo RonisZiebebis uzrunvel-

yofa – 0.5 mln lari. 

             sul: 6 mln lari 

 

II. samrewvelo teqnologiuri mimarTuleba 

1. Rvarcofuli masis gatana (20 mln m
3
)
 
– 14 mln lari; 

2. samSeneblo masalis momzadeba (cementis warmoebis 

awyoba) – 1,3 mln lari (wliuri mogeba – 260 000 

lari); 

3. keramikuli masalis momzadeba (keramikis, Rvinis 

boTlebis, keramikuli buxrebis, dekoratiuli 

aguris, kramitis, Tboizolaciuri masalis warmo-

eba da a.S.) – 0,5 mln lari.  

             sul: 15,8 mln lari 

 

III. adgilobrivi infrastruqturis  

ganviTarebis mimarTuleba 

1. infrastruqturis ganviTareba (gurjaani-yvareli 

24 km-iani rkinigzis gayvana) – 68,81 mln lari; 
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2. md. durujis kalapotSi samSeneblo-saeqspluatacio 

6 km sigrZis, 6 m siganisa da 0,24 m sisqis saubno 

gzis gayvana – 250 000 lari; 

3. md. durujis zemo welSi (saTavesTan), Sua welsa 

da q. yvarelSi 3 Tanamgzavruli meteorologiuri 

sadguris mowyoba – 80 000 lari; 

4. q. yvarlis mosaxleobis Rvarcofuli saSiSroe-

bisagan gamafrTxilebeli Tanamedrove sistemebis 

dayeneba – 50 000 lari; 

5. md. durujze samecniero-dokumenturi filmis 

gadaReba – 50 000 lari; 

6. mosaxleobaSi ekoganaTlebis popularizacia (bro-

Surebis, prospeqtebis, posterebis gamocema) – 

100 000 lari. 

      sul: 69,34 mln lari 

 

amrigad, warmodgenili savele-samecniero-

sarekognoscirebo da monitoringuli kvlevebi 

saSualebas gvaZlevs mdinaris gaswvriv davadginoT 

sensitiuri ubnebi da, aqedan gamomdinare, SevafasoT 

qalaq yvarlis adgilobrivi mosaxleobis, mdinare 

durujis Rvarcofebisgan warmoSobili, usafrTxo-

ebis riskebi, rac Semdgom etapze efeqturi, damcavi, 

kompleqsuri, inovaciuri RonisZiebebis Catarebis 

saSualebas iZleva.  

 

 



177 

Tavi XI. 

mdinare durujis Rvarcofuli 

koloiduri gamonatanis kvleva  

sasoflo-sameurneo miznebisaTvis

 

11.1. saqarTvelos mevenaxeobis  

specifikuri zonebi 

mdinare durujis Rvarcofuli koloiduri 

gamonatanis kvleva sasoflo-sameurneo miznebisaT-

vis, qinZmaraulis yurZnis savargulebis farTobebis 

gazrdis mizniT kvlevebs safuZveli Cauyara prof. m. 

gagoSiZem. misi xelmZRvanelobiT mecnier-TanamSro-

meli n. fxakaZe 1965-1970 wlebSi atarebda samecnie-

ro gamokvlevebs. es mimarTuleba 1985 wlidan gagr-

Zelda profesorebis v. TevZaZisa da g. gavarda-

Svilis xelmZRvanelobiT aspirant z. gviSianis mier 

da dasrulda sakandidato sadisertacio naSromis 

dacviT 1994 wels [12, 28, 29]. 

ganxorcielebuli savele-saeqsperimento kvle-

vebisa da miRebuli Sedegebis statistikuri rigis 

damuSavebis safuZvelze gaica rekomendacia mdinare 

durujis Rvarcofuli koloiduri gamonatanis 

sasoflo-sameurneo savargulebis, kerZod, qinZmara-

ulis yurZnis farTobebis gazrdis Taobaze. rac gu-

lisxmobs mdinare durujis Rvarcofuli gamonata-

                               
 monografiis me-XI Tavi momzadda doqtorant T. supata-

SvilTan erTad (doqtoranturis granti #40/67, 2013-2015)  
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nisa da, Sesabamisad, kalapotidan koloiduri 

inertuli masalis amoRebas, es ki, garda sasoflo-

sameurneo farTobebis gazrdisa, moaxdens mdinare 

durujis kalapotis gawmendis stimulacias, rac 

gamoiwvevs mdinare durujis gamotanis konusze 

dagrovili Rvarcofuli masis niSnulebis Semcire-

bas. es ki mdinare durujis Rvarcofebisagan qalaq 

yvarlis mosaxleobis usafrTxoebis garantia. 

msoflio kacobriobis istoriaSi, misi sameur-

neo da socialuri kulturis ganviTarebisaTvis, 

mevenaxeoba-meRvineobas Zalian didi mniSvneloba 

eniWeboda. Tanamedrove mevenaxeoba-meRvineoba amsxv-

revs masobrivi mrewvelobis, maT Soris, masobrivi 

warmoebis stereotipebs da amkvidrebs sruliad 

axal xedvas imis Sesaxeb, Tu sad aris mevenaxeoba-

meRvineobis – rogorc agraruli meurneobis dargis 

istoriuli sawyisebi da rogori ganviTareba hpova 

man msoflioSi. 

saqarTvelos mravalferovani bunebrivi piro-

bebi saukeTeso garemos qmnis maRalxarisxovani 

mevenaxeoba-meRvineobis ganviTarebisaTvis, romlis 

TaviseburebaTa mixedviT qveynis teritoria iyofa 

Semdeg mikrozonebad: kaxeTi, qarTli, imereTi, raWa-

leCxumi, guria-samegrelo, afxazeTi da aWara.  

saqarTvelos venaxebis 65-70% gaSenebulia 

uZvelesi da unikaluri mevenaxeoba-meRvineobis re-

gionSi – kaxeTSi, romelic qarTuli meRvineobis 
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umTavresi regionia. saukeTeso xarisxis Rvinoebis 

momcemi venaxebi mdebareobs alaznisa da ivris 

mdinareTa auzebSi, zRvis donidan 400-700 metr 

simaRleze, neSompala-karbonatul, Savmiwa da 

aluviur niadagebze. es regioni SeiZleba daiyos 4 

ZiriTad mxared: alaznis marjvena sanapiro, alaznis 

marcxena sanapiro, qiziyi da gare kaxeTi. saqarTve-

loSi daregistrirebuli 18 adgilwarmoSobis Rvi-

nidan 14 swored kaxeTs ekuTvnis, esenia: winandali, 

gurjaani, vazisubani, manavi, kardenaxi, tibaani, 

kaxeTi, kotexi, nafareuli, mukuzani, Teliani, qinZ-

marauli, axaSeni, yvareli. yurZnis jiSebidan aRsani-

Snavia: rqawiTeli, saferavi, mwvane kaxuri, qisi, xi-

xvi, budeSuri, mcvivana, safena, kumsi, kaberne sovi-

nioni, Tavkveri, iyalTos wiTeli da sxv. (sur. 11.1).  

kaxuri Rvino qarTul Rvinoebs Soris yvelaze 

metad gamoxatavs niadagis Tvisebebs. Rvinis xarisxs 

ganapirobebs Semdegi faqtorebi: niadagi, vazis jiSi, 

adgilobrivi klimaturi Taviseburebebi, venaxis 

eqspozicia da sxv. 

amaTgan, Rvinis xarisxi mniSvnelovnad aris 

damokidebuli niadagis tipze, niadagis gansazRvrul 

tips ki ayalibebs masSi saukuneebis ganmavlobaSi 

mimdinare fizikuri, qimiuri da biologiuri 

procesebi. sxvadasxva tipis niadagi vazis Tvisebebs 

gansxvavebulad warmoaCens da Rvinis gansakuTrebul 

xarisxs ganapirobebs (cxrili 11.2). 
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sur. 11.1. mevenaxeobis specifikuri zonebi saqarTveloSi 

Rvino ,,qinZmaraulis" mikrozona mdebareobs 

aRmosavleT saqarTveloSi, Sida kaxeTSi, yvarlis 

administraciul raionSi. venaxebi ZiriTadad gan-

lagebulia zRvis donidan 250-550 m. simaRlis saz-

RvrebSi, md. alaznis marcxena sanapiroze (gaRma 

mxare). dasavleTis mimarTulebiT zona moicavs 

soflebs: Sildas, enisels, sabues, almats, grems da 

Saqrians. aRmosavleTis mimarTulebiT ki soflebs: 

fatmasurs, sanavardos, kuWatans, wiwkanaanT sers, 

Cantlis yurs, zinobians, axalsofels, Txilis 

wyaros, mTis Zirs, Wikaans ZiriTadad da nawilobriv 

gavazisa da balRojianis teritoriebs. mikrozonis 

teritoriaze gamoyofilia aluviuri niadagebis 

ori saxeoba, cxra saxesxvaobiT da deluviuri nia-

dagebis ori saxeoba xuTi saxesxvaobiT yvaviloba  
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cxrili 11.2 

venaxebis jiSobrivi Semadgenloba 

jiSis dasaxeleba venaxis farTobi (ha) 

1 2 

rqawiTeli 19741 

saferavi 3704 

mwvane 249 

qisi 20 

xixvi 5 

kaberne 223 

goruli mwvane 224 

Cinuri 955 

aligote 97 

pino TeTri 171 

Takveri 29 

cicqa 2939 

colikouri 6161 

kraxuna 36 

ocxanuri safere 5 

aleqsandrouli 219 

usaxelouri 8 

ojaleSi 25 

Cxaveri 20 

aladasturi 16 

sxva jiSebi 2490 

maisis bolos, yurZnis simwifis dawyeba ki agvistos 

meore naxevarSi aRiniSneba (20.VIII-dan). yurZnis 

teqnikurad momwifeba seqtembris bolo ricxvebSi 
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xdeba. bunebrivad naxevradtkbili Rvinomasalis 

misaRebad yurZeni oqtombris Sua ricxvebSi unda 

daikrifos. 

qinZmaraulis mikrozonaSi sanedleulo bazis 

farTobi Seadgens daaxloebiT 1633 ha-s. aq yvelaze 

gavrcelebuli vazis jiSia saferavi. 

saferavi qarTuli wiTelyurZniani vazis jiSia. 

warmoSobiT samxreT saqarTvelodanaa, magram yve-

laze metad gavrcelebulia kaxeTSi, sadac saukeTe-

so Sedegs iZleva. gavrcelebulia saferavi mrgval-

marcvala da budeSurisebri, anu grZelmarcvala – 

erTi jiSidan wamosuli ori saxeoba erTmaneTisgan 

mxolod marcvlis formiT gansxvavdeba. sityva 

`saferavi~ feris mimcems gulisxmobs. saferavisgan 

mzaddeba maRalxarisxiani klasikuri da tradiciu-

li tipis Rvinoebi, daZvelebis didi potencialiT. 

aseve gamoiyeneba naxevradtkbili da vardisferi 

Rvinoebis dasamzadeblad.  

saferavi aris jiSi, romelsac SeuZlia 

daagrovos maRali Saqrianoba, SeinarCunos mJavia-

noba. gamoirCeva saRebavis siuxviT, anu saferavi - 

Semferavi nivTierebebiT, Sesabamisad, misgan muqi 

Seferilobis Rvino dgeba. aqvs Zalian kargi, didi 

raodenobiT da advilad eqstragirebadi taninebi. 

swored es ganasxvavebs Rvinos sxva jiSebisagan. 

saferavisgan SeiZleba davamzadoT Zlieri, maRal-

mJaviani, maRali alkoholis Semcveli, muqi Seferi-

lobisa da kargi taniniani Rvino. taninebsa da 
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saRebavebTan erTad saferavs gaaCnia Tavisi jiSuri, 

gamorCeuli aromati, romliTac yovelTvis icnoba 

da mis unikalurobasac ganapirobebs.  

saferavi SeiZleba CaiTvalos erT-erT didi 

potencialis mqone vazis jiSad, romelic sakmaod 

did yuradRebas imsaxurebs ucxoelebis mxridanac.  

11.2. qinZmaraulis teritoriis zogadi 

geografiuli daxasiaTeba 

mevenaxeobis specifikuri zona `qinZmarauli~ 

mdebareobs aRmosavleT saqarTveloSi, Sida kaxeTSi, 

yvarlis administraciul raionSi, kavkasionis ganS-

toebis samxreT daqanebaze, CrdiloeT ganedis 41°30' 

da aRmosavleT grZedis 45°50' koordinatebze. samre-

wvelo venaxebi ZiriTadad ganlagebulia zRvis doni-

dan 250-550 m simaRlis sazRvrebSi, md. alaznis marc-

xena sanapiroze (gaRma mxare). baris Ziri ukavia 

alaznis vakes, romelic CrdiloeTisaken maRldeba – 

gadadis mTiswineTis zolSi da mibjenilia kavkasio-

nis Zirze. 

`qinZmaraulis~ Rvinomasalis misaRebad arse-

buli teritoria Sida kaxeTis nawils moicavs da 

mdinare alaznis marcxena, meore terasazea warmod-

genili, misi Senakadi mdinareebis: durujis, bursis, 

CelTis, inwobas, avanisxevis da Soroxevis marjvena 

da marcxena mxares. CrdiloeTiT emijneba kavkasio-
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nis mTebis samxreTi kalTebis daboloebas. aRniSnu-

li teritoriis dasavleTi nawili mdinare durujis 

marjvena mxaridan moyolebuli reliefurad ufro 

samxreT-dasavleTisaken daxrili vakea susti tal-

Riseburi zedapiriT, xolo danarCeni teritoria 

aRmosavleTis mimarTulebiT samxreTisaken daxril 

vakes warmoadgens. aRniSnuli zona zRvis donidan 

250-550 m farglebSia da moicavs TviT qinZmarauli-

sa da yvarlis administraciul teritorias, dasav-

leTis mimarTulebiT soflebis: Sildis, eniselis, 

sabues, almatis, gremis da Saqrianis Sua da zeda 

nawils, romlebic alaznis meore terasaze mdebare-

oben; aRmosavleTis mimarTulebiT ki ZiriTadad 

soflebis: fatmasuris, sanavardos, kuWatanis 

wiwkanaanT seris, Cantlis yuris, zinobianis, 

axalsoflis, Txilis wyaros, mTis Ziris, Wikaanis  

da nawilobriv - gavazisa da balRojianis 

teritoriebs alaznis pirvel terasamde. 

saqarTveloSi warmoebuli yurZnis saerTo 

raodenobidan meore adgili ukavia saferavs.  

2007-2013 wlebSi saferavis mosavlis raodeno-

bam Seadgina 158 780 tona (nax. 11.2). saferavze 

gazrdil moTxovnilebas mowmobs aseve yurZnis 

fasis progresirebadi zrda. 
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sur. 11.2. rqawiTelis da saferavis mosavlianobis 

statistikuri monacemebi 

 

sur. 11.3. yurZnis fasebis dinamika 2008-2013 ww. 
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Tu davakvirdebiT saferavis jiSis yurZnis, maT 

Soris, qinZmaraulis yurZnis fasebis matebis 

dinamikas (nax. 11.3), davinaxavT, rom saqarTveloSi 

Rvinis biznesis ganviTarebisaTvis rekomendebulia 

saferavis jiSis yurZnis farTobebis zrda, maT 

Soris - qinZmaraulisac.  

 

11.3. qinZmaraulis teritoriis  

        zogadi klimaturi Sefaseba 

`qinZmaraulis~ mikrozonaSi amindis formire-

bas ZiriTadad ganapirobebs subtropikul da zomier 

ganedebSi ganviTarebuli, maRalmTiani sistemebis 

zegavleniT gamowveuli, dasavleTsa da aRmosav-

leTidan gadmonacvlebuli haeris masebi. xeobis 

samxreT-aRmosavleTidan gaxsnilobisa da Crdilo-

dasavleTis da samxreTis mxridan Caketilobis gamo 

aq gabatonebulia xeobis mimarTulebis – Crdilo-

dasavleTis da samxreT-aRmosavleTis mimarTulebis 

qarebi. xeobis Taviseburi Caketilobis Sedegad qaris 

siCqare didi ar aris. klimati zomierad notioa, zo-

mierad civi zamTriTa da Tbili xangrZlivi zafxu-

liT. 

arsebuli venaxebi da savenaxe farTobebi Ziri-

Tadad mdebareobs 2-3º samxreT da mis mimdebare
 

daxril daqanebaze. yurZnis marcvlebis formirebisa 
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da simwifis periodSi, qinZmaraulis ganedisaTvis, 

mzis simaRle Sesabamisad - 60-700
 
da 40-500 m-is 

farglebSia. mzis naTebis xangrZlivoba weliwadSi 

2050 saaTia. 

zonaSi yurZnis marcvlebis formirebisa da 

simwifis periodSi, cis TaRis 8-10 baliani Rrub-

lebiT dafaruloba Tanmimdevrulad 20 da 18 dRes 

udris, xolo mowmendili dReebi (0-2 bali) moRrub-

lulobiT 15 da 16 dRes aRwevs. 

amasTan, ganeduri mimarTulebis xeobaSi, samx-

reTuli daqanebis mTiswinebze warmoqmnili iseTi 

ZiriTadi agroklimaturi faqtorebi, rogoricaa: 

mzis sxivuri energia, siTbos raodenoba, zafxulis 

zomieri temperatura, adgilmdebareobis sakmao da-

tenianeba, kompleqsurad qmnis xelsayrel pirobebs 

saferavis maRalxarisxovani produqciis misaRebad. 

md. durujis Camonazid moSavo feris fiqlebis 

zedapirze, dRis ganmavlobaSi temperatura metia; 

SuadRis saaTebSi temperatura 3-5°C-iT aRemateba 

mosazRvre tyis aluviur-ukarbonato niadagebis 

zedapiris temperaturas [29]. 

moSavo feris niadags, zedapirze dacemuli mzis 

sxivuri energiis, arekvlis naklebi unari (15%) 

gaaCnia. energiis meti STanTqmis Sedegad, niadagis 

temperatura izrdeba. am niadagebze gaSenebul 

venaxs mzis sxivebis 20%-is arekvlis unari 

axasiaTebs. 
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`qinZmaraulis~ mikrozonaSi haeris saSualo 

wliuri temperatura 12,5°C-ia, uTbilesi Tveebis 

(VII-VIII) saSualo temperaturaaa 23,6°C, ucivesi 

Tvisa ki – +1,0°C-ia. mravalwliuri monacemebidan 

gamomdinare, haeris wliuri absoluturi minimalu-

ri temperaturebidan saSualo  -1°C – -11°C, absolu-

turi maqsimumebidan saSualoa 35°C, xolo eqstrema-

luri temperaturebi -23°C – +38°C-s udris. gazaf-

xulze haeris saSualo dRe-Ramuri temperaturis 

10°C-ze zeviT mdgradi gadasvla xdeba 5 aprilidan. 

Semodgomaze 10°C-ze qvemoT dacema 4 noembers aRi-

niSneba. e.i. Tbili periodis xangrZlivoba 212 dRea. 

Tovlis safari dekembris bolo dekadaSi (25 

dekembridan) iqmneba, romelic martis Sua ricxvebSi 

qreba. Tovlian dReTa ricxvi zamTarSi 210-ze meti 

ar aris. mikrozonaSi Tovlis safari aramdgradia - 

87%. 

setyviani dReebis ricxvi weliwadSi saSualod 

2,1-s udris. wlis ganmavlobaSi yvelaze setyviani 

maisia (0,9 dRe); aprilSi, ivnisSi da ivlisSi, TiTo-

eulSi cal-calke, setyva 0,3 dRes ar aRemateba. 

10 weliwadSi erTxel minimaluri temperatura 

SesaZloa -15°C-mde daeces, rac saferavis sanayofe 

kvirtebs mxolod sustad (30%) azianebs. 

mikrozonaSi ZiriTadad gabatonebulia dasavle-

Tisa (23%) da samxreT-aRmosavleTis (17%) mimar-

Tulebis qarebi. uqaro dReebi weliwadSi saSualod 
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31%-s udris. qaris siCqares aZlierebs aq warmoqmni-

li mTa-xeobis qarebi. RamiT, mzis amosvlamde, kavka-

sionis maRali mwvervalebidan daSvebuli civi haeris 

masebi zamTris yinvebisa da gazafxulis wayinvebis 

saSiSroebas adidebs. alaznis xeobis es mikrozona 

miekuTneba mavne qarebis zemoqmedebis III jgufis 

raionebs. 

 

 

11.4. qinZmaraulis teritoriis zogadi  

        geologiur-melioraciuli Sefaseba 

arsebuli kvlevisa da Cven mier Catarebuli 

masalebis safuZvelze mikrozonis teritoriaze 

gamoyofilia aluviuri niadagebis ori saxeoba - 

cxra saxesxvaobiTa da deluviuri niadagebis ori 

saxeoba - xuTi saxesxvaobiT: 

1. aluviuri, ukarbonato, didi sisqis Tixnari. 

2. aluviuri, ukarbonato, didi sisqis, sustad 

xirxatiani, Tixnari. 

3. aluviuri-ukarbonato, didi sisqis, saSualod 

xirxatiani, saSualo da msubuqi Tixnari. 

4. aluviuri, ukarbonato, didi sisqis, Zlier 

xirxatiani Tixnari. 

5. aluviuri, sustad karbonatuli, didi sisqis, 

Tixnari. 

6. aluviuri, sustad karbonatuli, didi sisqis, 
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sustad xirxatiani, Tixnari. 

7. aluviuri, sustad karbonatuli, didi sisqis, 

saSualod xirxatiani, Tixnari. 

8. aluviuri, ukarbonato, didi sisqis, Warbte-

niani da daWaobebuli, Tixiani da Tixnari. 

9. aluviuri, sustad karbonatuli, Warbteniani 

da daWaobebuli, Tixnari da Tixiani. 

10. deluviuri, ukarbonato, didi sisqis, Tixnari. 

11. deluviuri, ukarbonato, didi sisqis, sustad 

xirxatiani, Tixnari. 

12. deluviuri, sustad karbonatuli, didi sisqis, 

Tixiani. 

13. deluviuri, sustad karbonatuli, didi sisqis, 

sustad xirxatiani, Tixnari da Tixiani. 

14. deluviuri, sustad karbonatuli, didi sisqis, 

Warbteniani, Tixiani. 

zemoT dasaxelebuli niadagebidan pirveli aTi 

saxesxvaoba aluviuri niadagebisa warmodgenilia 

alaznis meore terasaze da ZiriTadad vake reliefis 

formebiT xasiaTdebian, xolo me-11, me-12, me-13 da 

me-14 saxesxvaobebi deluviuri niadagebisa kavkasio-

nis samxreT kalTebis daboloebaze aris warmodge-

nili da uSualod emijneba samxreT kalTebs, rome-

lic zRvis donidan 400-500 metris farglebSia, 

reliefurad es farTobebi samxreTisaken da samxreT-

dasavleTisaken sustad daqanebul Sleifebs warmo-

adgens. 
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aluviuri niadagebis pirveli aTi saxesxvaobis 

niadagebi xasiaTdeba Rrma sisqis profiliT da 

gansxvavdeba: xirxatianobis xarisxiT, meqanikuri 

SedgenilobiT, karbonatebis SemcvelobiT, Warbte-

nianobisa da daWaobebis xarisxis mixedviT. aRniSnu-

li niadagebidan pirveli Svidi saxesxvaobis niada-

gebi xasiaTdeba Rrma sisqis profiliT da profilis 

sisqe ZiriTadad 1-1,5 m farglebSia, xolo aqtiuri 

humusiani fena 50-70 sm-ia. xasiaTdeba ZiriTadad 

Tixnari meqanikuri SedgenilobiT, gamonaklis SemT-

xvevebSi zogierT genezisur horizontSi gadaxrilia 

msubuqi Tixisaken an msubuqi Tixnarisa da silnari-

saken. garda amisa, aRniSnuli niadagebi gansxvavdeba 

xirxatianobis xarisxiT da daqvianebiT. xirxatia-

noba da qvianoba metwilad SesamCnevia mdinareTa 

axal terasebze da napirebTan. me-8 da me-9 saxesxva-

obis niadagebi ki xasiaTdeba WarbtenianobiTa da 

daWaobebiT, romlebic ZiriTadad warmodgenilia 

mcire nakveTebis saxiT Cadablebul adgilebze da 

fSebis gaswvriv. meqanikuri SedgenilobiT es niada-

gebi metwilad Tixiani da Tixnaria. 

niadagwarmomqmnel qanebs pirveli cxra saxe-

sxvaobis niadagebSi ZiriTadad aluviuri warmoSobis 

riynar-Tixnari da riynar-qviSnari nafenebi warmo-

adgens, romelic ZiriTadad kavkasionis samxreTi 

ferdobebidan Camonatani naSali masalebisagan 

Sedgeba, romelic Tavis mxriv, metwil SemTxvevaSi, 
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zRviuri warmoSobis Savi fiqlebis naSali masaliT 

aris warmodgenili; xasiaTdeba siTbos STanTqmis 

maRali unariT da garkveul gavlenas axdens niada-

gis temperaturul reJimze. es ki Taviseburad gana-

pirobebs yurZnis Saqrianobis matebas da produq-

ciis xarisxianobas [28]. 

me-10÷me-14 saxesxvaobis niadagebi ki deluviebs 

warmoadgenen, romlebic ganviTarebulia deluviur-

proluviuri warmoSobis Tixnar da Tixnar-silnar-

RorRian nafenebze. es niadagebic xasiaTdebian Rrma 

sisqis profiliT, romlis siRrme, ZiriTadad, 80-150 

sm-is farglebSia, xolo aqtiuri humusiani fena 50-

60 sm-s Seadgens. aRniSnuli niadagebis es saxe-

sxvaobebic erTmaneTisagan gansxvavdebian meqanikuri 

SedgenilobiT, xirxatianobis xarisxiT, karbona-

tebis SemcvelobiTa da tenianobiT. me-10 da me-11 

saxesxvaobis niadagebi ukarbonatoa da Tixnari 

meqanikuri SedgenilobiT xasiaTdeba, gansxvavebiT 

me-11 saxesxvaoba xirxatianobiTac gamoirCeva da 

sustad xirxatiania. me-12, me-13 da me-14 saxesxvao-

bebi sustad karbonatulia da Tixiani da Tixnari 

meqanikuri SedgenilobiT xasiaTdebian. me-13 saxe-

sxvaoba sustad xirxatiania, xolo me-14 saxesxvaoba 

- Warbteniani [28]. 

Rrma da wyaluxvi niadagi iZleva uxv mosavals, 

xolo SedarebiT naklebad Rrma da mSrali tipis 

niadagi ki - maRali xarisxis mosavlis miRebis 



193 

winapirobaa. 

tboriani da mkvrivi (datkepnili) niadagi vazis 

fesvTa sistemis gavrcelebaze uaryofiTad moqmedebs; 

Tixnari miwebi, ZiriTadad wyalgaumtaria da kul-

tivirebisaTvis naklebad mosaxerxebeli; kirqvnari 

niadagebi erT-erTi ZiriTadi Semadgeneli SeiZleba 

iyos da venaxsac mis mimarT gamZleobis mixedviT 

aSeneben; carciani (carcis maRali Semcvelobis 

mqone) niadagebi saukeTeso mosavlis momcemia; qviani 

niadagebi, aseve saukeTeso mosavlis momcemia, magram 

kultivirebisaTvis naklebad mosaxerxebelia, qvis 

maRali Semcveloba gauwyloebisgan icavs niadags, 

uzrunvelyofs drenaJs da am gziT, wylis pirdapir 

aorTqlebas zRudavs. dRis ganmavlobaSi mzis sxive-

biT gamTbari qvebi garkveuli droiT Ramec inarCu-

nebs simxurvales da Ramis ganmavlobaSi vazis fesv-

Ta sistemas siTboTi „amarageben“, rac damwifebis 

process aCqarebs. 

analizis monacemebidan gamomdinare, aRniSnuli 

niadagebi meqanikuri SedgenilobiT ZiriTadad Tix-

narebs mikuTvnebian. gamonaklis SemTxvevebSi ki 

msubuqi TixianobiT xasiaTdebian. humusis Semcve-

lobis mixedviT, ZiriTadad, saSualo maCvenebliT 

xasiaTdebian da niadagis aqtiur fenaSi 50-70 sm-is 

siRrmemde 5,5-2,5%-is farglebSia, qveda fenebSi ki 

TandaTan mcirdeba da 2,5-0,5%-is farglebSia. hid-

rolizuri azoti ZiriTadad mcire da saSualo 
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raodenobiTaa warmodgenili da 9,36-2,24 mg-is 

farglebSia 100 g niadagSi. xsnadi fosforiT met-

wil SemTxvevebSi Zalze Raribia da mxolod kvalis 

saxiTaa warmodgenili. aseve dabalia gacvliTi 

kaliumis Semcvelobac da 17,0-2,0 mg-is farglebSia 

100 g niadagSi. kalciumis karbonatebs pirveli, 

me-2, me-3, me-4, me-8, me-10 da me-11 saxesxvaobis niada-

gebi saerTod ar Seicavs, xolo me-5, me-6, me-7, me-9, 

me-12, me-13 da me-14 saxesxvaobis niadagebSi mcire 

raodenobiTaa warmodgenili da ZiriTadad 0,2-5,0%-

is farglebSia. niadagis ares reaqcia (pH) 

neitraluri da susti tutea da pH-is maCvenebeli 

5,8-7,6-is farglebSia. 

qinZmaraulis mikrozonis gansakuTrebuli geo-

grafiuli mdebareoba – didi kavkasionis maRali 

mTebis samxreTiT mibjenili mTiswineTis gavleniT 

Camoyalibebuli mikroklimati, mdinareebis Camona-

zid Sav fiqlebze ganviTarebuli xirxatiani niada-

gebi. venaxSi Seqmnili metad xelsayreli siTburi 

reJimi da TviT vazis jiSis - saferavis unikaluri 

Tviseba – ekologiuri plastiuroba, gansazRvraven 

originaluri maRalxarisxovani bunebrivad naxev-

radtkbili Rvinis - `qinZmaraulis~ specifiur sage-

movno Tvisebebs.  
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Tavi XII. 

 qinZmaraulis teritoriaze savele 

samecniero kvlevebis ganxorcieleba da 

maTi Sefaseba 

12.1. savele saeqsperimento kvlevebisaTvis 

SerCeuli teritoriebis zogadi daxasiaTeba 

yvarlis raioni – administraciul-teritori-

uli erTeuli aRmosavleT saqarTveloSi, kaxeTis 

regionis Crdilo-aRmosavleT nawilSi. yvarlis 

raioni esazRvreba 3 administraciul raions (Tela-

vis, gurjaanisa da lagodexis raionebs). raionis 

farTobia – 1000,8 km². yvarlis raionis teritoria  

SeiZleba daiyos or ZiriTad – vakisa da maRalmTian 

nawilebad. raionSi maRali adgilebi gvxvdeba 

CrdiloeTiT - kaxeTis kavkasionisa da misi samxreTi 

ganStoebebis saxiT. rac Seexeba alaznis vakes, igi 

yvarlis raionis samxreT nawilSia warmodgenili. 

yvarlis dasavleTiT, mdinare durujis marjve-

na mxareze mdebareobs kudigoras dabali seri, rome-

lic warmoadgens mdinareebis – durujisa da CelTis 

– wyalgamyofs, foxalis qedis ukidures samxreT 

daboloebas. kudigoras seris simaRle cvalebadobs 

500-dan 800 m-mde. maszea aRmarTuli mTa kudigora. 

igi agebulia zedapiruli da valanJinuri qviSaqve-

biTa da kirqvebiT. 

mniSvnelovani orografiuli erTeulebia mdi-
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nareebis: durujis, CelTis, inwobasa da bursas 

xeobebi. 

durujis xeoba SemosazRvrulia ninikascixe – 

zurgis Zvlis mTavari qedis monakveTiT, wifelgo-

risTavisa da foxalos qedebiT. am kaninonSi for-

mirdeba mdinare duruji, romlis sigrZea 14,6 km 

(pirdapiri xaziT), xolo faqtobrivad – 19,8 km. 

durujis mTavari mdgeneli saTaveebi erTdebian 735 

m absolutur simaRleze. 

yvarlis raionis teritoria miekuTvneba zomie-

rad notio subtropikuli havis olqs. 

dabal mTianeTSi zRvis donidan 1000-1200 m-ze 

ganviTarebulia zomierad civi zamTari da Tbili 

zafxuli, sadac haeris saSualo wliuri tempera-

turaa 8-9°C. saSualo mTianeTSi zRvis donidan 

1700-1800 metrze icis civi zamTari da xangrZlivi 

civi zafxuli, sadac haeris saSualo wliuri tempe-

raturaa 5-6°C. 1800 metris zemoT ki haeris saSua-

lo wliuri temperaturaa 3-4°C. yvarlis raionis 

samxreTSi (alaznis vake) saSualo wliuri tempera-

turaa 12,5°C, absoluturi maqsimumi – 38°C, minimumi 

– 23°C. naleqebis saSualo wliuri jami 795 mm-idan 

938 mm-mde meryeobs. naleqebis maqsimumi (19% wliu-

ri jamidan) maisSia, xolo minimumi (wliuri jamis 

2%) ianvarSi. mTebSi wliurad modis 1100-2000 mm 

naleqi [12, 28, 29]. 

yvarlis raionSi gabatonebulia aluviuri 
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mdelo tyis ukarbonato Tixnari niadagebi, magram 

aris reliefi, sadac, saerTod, mikrogeografiuli 

pirobebis gamo, mcire nakveTebis saxiT aqa-iq sxva 

tipis niadagebic gvxvdeba. mTis ZirebTan gamozidvis 

konusebze axalsoflis, qalaq yvarlis, eniselisa 

da sxva midamoebSi gavrcelebulia mcire sisqis 

Zlier xirxatiani aluviuri da proluviuri niada-

gebi. mdinareebis CelTisa da inwobas xeobebSi aris 

aluviuri mdelos ukarbonato Tixnari niadagebi. 

mdinare durujis auzSi ki gamoxatulia niadagis 

ramdenime tipi: tyis yavisferi, yomrali yavisferi, 

naklebad ganviTarebuli warecxili niadagebi, mTa 

tyis mdelos niadagebi, ganuviTarebeli wablisferi 

da proluviuri da deluviuri niadagebi [28, 29]. 

alaznis vakis marcxena sanapiroze gabatonebu-

lia ukarbonato aluviuri niadagebi, magram zogan, 

sadac ki zedapirze gamodis iuriuli kirqvebi, maTi 

gamofitvis qerqze ganviTarebulia aluviuri mde-

los Tixnari karbonatuli niadagebi. gavazis samx-

reTiT vrceldeba notio-mdelos mZime Tixnari nia-

dagebi. 

gardabnis raioni garSemortymulia dabali 

qedebiT da serebiT. Crdilo-aRmosavleT mxridan 

gardabnis vakes esazRvreba arxaSenis qedi, romlis 

absoluturi simaRle 650 m-s ar aRemateba.  

gardabnis raioni miekuTvneba mSrali subtro-

pikuli tramalebis klimatur zonas. zona moicavs 
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qvemo qarTlis vakes, vazianis qvemoT 300-dan 450 m 

simaRlemde, mdinare ioris zegans da Siraqis zegans. 

zonis teritoria gaSlili da daqanebulia samxreT-

aRmosavleTisaken.  

dasavleTidan haeris masebis SemoWra xSiria, 

rac did gavlenas axdens saqarTvelos amindianoba-

ze. amindis anticiklonuri tipis gabatonebis Sede-

gad, zamTari qvemo qarTlSi civi da mSralia, 

Rrublianoba ki zomieri, ucivesi Tvis saSualo 

temperatura meryeobs 0°C-is maxloblad, minima-

luri temperatura zamTris TveebSi xSirad ecema 

0°C-mde da ufro da qvemoT.  

naleqebis wliuri raodenoba meryeobs 300 mm-dan 

(zonis aRmosavleT dablob nawilSi) 500 mm-mde. 

naleqis wliur modinebaSi, rogorc aRmosavleT 

saqarTvelos teritoriis umetes nawilSi, sakmaod 

aSkaradaa gamosaxuli 2 maqsimumi da 2 minimumi. 

mTavar maqsimums adgili aqvs maisSi (60-90 mm), 

ivnisSi ramdenadme naklebia, meore maqsimumi seqtem-

berSia (35-40 mm), naleqebis mTavari minimumi ianvar-

Sia (10-18 mm), meore minimums adgili aqvs agvistoSi 

(25-30 mm).  

sakvlev mxareSi naleqebis wliuri da gansakuT-

rebiT Tviuri jamis meryeoba wlidan wlamde, rogorc 

saqarTvelos sxva raionebSic, sakmaod mniSvnelovania. 

daaxloebiT 5 weliwadSi erTxel wliur naleqTa 

jamis gadaxra normidan aRemateba 30%-s.  
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mxaris mTel teritoriaze xSirad aris mosa-

lodneli naleqianobis Zlieri deficiti. gansakuT-

rebiT wlis civ periodSi da zafxulis or ukanask-

nel TveeSi – ivlissa da agvistoSi. amave dros, arc 

iseTi wlebia iSviaTi, rodesac civi periodi an zaf-

xulis meore naxevaric uxvnaleqiania [28].  

gardabnis raionSi gavrcelebulia ori saxis 

niadagi, esenia: mdelos ruxi-yavisferi da damlaSe-

buli. mdelos ruxi-yavisferi niadagebi impermaci-

dul-eqsudaciuri tipis tenis reJimis pirobebSi 

warmoiqmneba. am niadagebis warmoqmna-ganviTarebis 

procesSi gansakuTrebul rols hidrologiuri 

pirobebi TamaSobs. miwisqveSa wyali warmoadgens 

pirvel pirobas, romelic mdelos tipis niadagTa 

warmoqmnas uwyobs xels. am niadagebis profils 

rigi specifikuri diagnostikuri niSnebi 

axasiaTebT, upirveles yovlisa, unda aRiniSnos am 

niadagebis warmoqmnis hidromorfuli xasiaTi, ris 

gamoc maTi profili xasiaTdeba humusis ramdenadme 

gadidebuli raodenobiT, siRrmiTi fenebis galebe-

biT, sxvadasxva xarisxis damlaSebiT, xolo zogjer, 

calkeuli fenebis gabicobebiT.  

mdelos ruxi-yavisferi niadagebi, meqanikuri 

Sedgenilobis mixedviT mZime Tixnar-Tixiania. fizi-

kuri Tixis raodenoba zeda fenaSi 73,7%-s udris da 

profilis Sua nawilSi _ 80-82%-s aRwevs. siRrmiT 

ki TandaTan mcirdeba da Rrma fenebSi 65-68%-s ar 
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aRemateba. profilis Sua nawilis gaTixebas naTlad 

gviCvenebs profilSi mikronuli fraqciis Semcve-

loba da siRrmiTi ganawileba, yuradRebas iqcevs 

misi gadidebuli raodenoba zeda fenaSi - 53,2%, ro-

melic profilis Sua nawilSi kidev ufro matulobs 

da aRwevs 57%-s. aqedan Cans, rom mdelos rux-yavis-

fer niadagebSi vertikaluri profilis ufro meti 

nawilia gaTixebuli. mniSvnelovani raodenobiTaa 

warmodgenili wvrili da msxvili mtvris raodeno-

ba, rac Seexeba saSualo mtvris fraqcias, sagrZnob-

lad aris Semcirebuli. mtvris fraqciis amgvari 

ganawileba profilSi mdelos ruxi-yavisferi niada-

gebisTvisaa damaxasiaTebeli. am niadagebis mTeli 

profilis gaTixeba genezisuri niSania, profilis 

mTliani gaTixebis suraTs kargad gviCvenebs gaTixe-

bis koeficienti, romelic niadagSi yovelTvis maRa-

lia, vidre niadagwarmomqnel qanSi. profilis Sua 

nawilSi igi yvelaze maRal maCveneblebs aRwevs. 

mdelos rux-yavisfer niadagebSi mikroagregirebis 

procesi kargadaa gamoxatuli, ris gamoc mikroagre-

gatebis TiTqmis naxevari warmodgenilia 0,25-0,05 mm 

da 0,05-0,01 mm zomis fraqciebiT. aRsaniSnavia, rom 

mikroagregatebis raodenoba sakmaod maRalia 

profilis qveda fenebSic. mdelos ruxi–yavisferi 

niadagebi Sedgeba monTmorilonitis, hidroqarsebis, 

hidroqars-monTmorilonitiani da qlorit-monTmo-

rilonitiani Sereuli Sris warmonaqmnebiT. minare-
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vebis saxiT monawileobs kvarci, mindvris Spatebi, 

karbonatebi da kaoliniti. humusi, marTalia procen-

tulad mcire raodenobiTaa, magram misi Semcveloba 

did siRrmeze vrceldeba profilSi da > 1 metr 

siRrmeze, arc Tu iSviaTad < 1 m < 1%-ia, mTliani 

azotis raodenoba zeda fenebSi 0,01-0,16%-s udris, 

siRrmiT ki TandaTanobiT mcirdeba; C:N-is Seviwro-

ebuli maCvenebeli am niadagebis humusis azotiT 

maZRrobaze migvaniSnebs. es niadagebi fuZeebiT maZ-

Raria. mSTanTqav kompleqsSi gacvliTi kaTionebidan 

kalciumze modis 80-88%, magniumze 10-15%, xolo 

natriumi umniSvnelo raodenobiTaa [12, 27, 28].  

am niadagebis profili zedapiridanve karbona-

tulia da siRrmiT met-naklebad ganicdis matebas. 

mdelos ruxi-yavisferi niadagebis ares reaqcia 

tutea, umetesad 8-s udris da profilSi TiTqmis ar 

ganicdis cvalebadobas. mdelos ruxi-yavisferi nia-

dagebis moculobiTi wona maRalia, rac mis maRal 

simkvriveze migviTiTebs. wvrildispersiuli fraq-

ciis Semcvelobisa da maRali Tixianobis gamo sagr-

Znoblad maRalia Wknobis koeficienti. es ki migvi-

TiTebs am niadagebSi mcenarisaTvis miuwvdomeli 

tenis did raodenobaze. mdelos rux-yavisfer niada-

gebs metad dabali filtraciis maCveneblebi axasia-

Tebs. wylis gatareba zogierT fenaSi umniSvnelod 

dabalia.  

saqarTvelos bici da bicnari niadagebi mZime 
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meqanikuri SedgenilobiT xasiaTdebian. gamofitvis 

intensiuri procesebis Sedegad isini didi raodeno-

biT Seicaven fizikur Tixas (< 0,01 mm) da mikronul 

(< 0,001 mm) fraqcias.  

am niadagebis udidesi nawili Tixebsa da Zlier 

mZime Tixebs miekuTvneba. mTliani qimiuri analizis 

monacemebis mixedviT, am niadagebSi SiO2-is raodeno-

ba mniSvnelovan farglebSi meryeobs. zeda fenebSi 

70-62%-ia, siRrmiT is TandaTan klebulobs 66-60%-

mde. anionebidan mTavari adgili SO4-s ukavia. misi 

maqsimaluri raodenobis 1,5-2,3% modis Zlier dam-

laSebul horizontze. profilSi misi ganawileba 

korelaciur kavSirSia adviladxsnadi marilebis 

raodenobis cvalebadobasTan. qloric mniSvnelova-

ni raodenobiT icvleba 0,01-0,5%-is farglebSi. 

kaTionebidan monawileoben Na; Ca da Mg. maT Soris 

udidesi nawili modis Na-ze.  

damlaSebuli niadagebi xasiaTdeba cudi fiziku-

ri, wylovani da haerovani TvisebebiT, rac gamowve-

ulia am niadagebis Zlier mZime meqanikuri Sedgeni-

lobiT, aramtkice struqturiT, mikroagregatebis 

mWidro wyobiT da maRaldispersiuli Tixa mineralis 

– monTmorilonitis Warbi raodenobiT. am niadagebis-

Tvis damaxasiaTebelia maRali moculobiTi da xved-

riTi wona. moculobiTi wona zeda horizontebSi 

1,19-1,42-is farglebSia, siRrmiT ki 1,45-1,55-mde 

matulobs. dabalia saerTo forianobasa da zRvrul 
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tentevadobas Soris sxvaoba, anu Tavisufali aeracia, 

rac zeda fenebSi 11-8%-s Seadgens; siRrmiT is mkveT-

rad mcirdeba 4-3%-mde. aseT pirobebSi niadags axa-

siaTebs gaZlierebuli anaerobul-aRdgeniTi proce-

sebi, rac sasoflo-sameurneo kulturebis zrda-

ganviTarebaze uaryofiTad moqmedebs.  

es niadagebi wylis cudi gamtarebia – xasiaT-

deba dabali filtraciis TvisebebiT, filtraciis 

koeficientiT 0,0001-0,000095 sm/wm.  

humusis raodenoba am niadagebis zeda horizon-

tebSi 2,9-3,9%-is farglebSia. siRrmiT is mkveTrad 

mcirdeba. saerTo azotis raodenoba, humusis Sesaba-

misad, 0,25-0,17%-is farglebSi icvleba.  

bicobebi ewodeba iseT niadagebs, romelTa 

humusiani horizonti ar aris damlaSebuli da Sei-

cavs STanTqmul Na-s, rac ganapirobebs mis bicobia-

nobas – maRal tute reaqcias. es niadagebi xasiaT-

deba mZime meqanikuri SedgenilobiT, Seicaven mikro-

nul fraqcias (< 0,001 mm) da misi gadidebuli 

raodenoba mkveTrad aris gamosaxuli gabicobebul 

horizontSi, rac peptizerebuli koloidebis 

zemodan qveviT gadanacvlebiT aris gamowveuli [28].  

qimiuri analizis monacemebiT bicobebisaTvis 

damaxasiaTebelia SiO2-is dagroveba zeda fenebSi da 

rkina aluminis Jangeulebis gadanacvleba bicobian 

horizontSi. es niadagebi advilad xsnad marilebs 

sxvadasxva raodenobiT Seicaven. zeda fenaSi xsnadi 
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marilebis raodenoba 0,098-0,512%-s ar aRemateba, 

Rrma fenebi damlaSebulia. marilebis raodenoba 

zogierT bicobSi 1 metris siRrmidan 1,3-1,5%-s 

aRwevs. bicobiani niadagebis mSTanTqav kompleqsSi 

Sedis Ca, Mg da Na. STanTqmuli Na am niadagebis 

ZiriTad genezisur Taviseburebas - bicobianobas 

ganapirobebs. bicobiani niadagebis mniSvnelovani 

nawilisaTvis damaxasiaTebelia STanTqmuli Mg-is 

maRali Semcveloba – 30-40%. STanTqmuli fuZeebis 

jamidan magniumis gadidebuli raodenoba, natriumis 

msgavsad, aZlierebs niadagis bicobianobas. STanTq-

muli Na ganapirobebs bicobiani niadagebis maRal 

tutianobas, pH 8,5-s udris. garda amisa, Na-is Semc-

veli koloidebi maRali hidrofilurobiT xasiaT-

deba da iwvevs niadagis cud fizikur, wylovan da 

airovan Tvisebebs. moculobiTi wona am niadagebis 

zeda fenebSi 1,15-1,31-s Seadgens. siRrmiT is mkveT-

rad matulobs 1,45-1,51-mde. aseve maRalia xvedriTi 

wona, romelic profilSi mcire farglebSi icvleba.  

bicob niadagebs axasiaTebs maqsimaluri mole-

kuluri tentevadobis maRali maCvenebeli 26-17%-is 

farglebSi; amis Sesabamisad, wylis gamoyenebuli 

anu mkvdari maragi niadagSi sakmaod maRalia.  

mZime meqanikuri Sedgenilobis, aramtkice 

struqturisa da mikroagregatebis mWidro wyobis 

mizeziT es niadagebi Zlier dabali wyalgamtarobis 

TvisebebiT xasiaTdeba, filtraciis koeficienti (k) 
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0,000066-0,000007 sm/wm-is farglebSi meryeobs.  

Zlier bicobebSi, maRali tute reaqciis gamo, 

humusis mniSvnelovani nawili xsnadia, ar magrdeba 

niadagSi da irecxeba. es niadagebi saerTo da gacv-

liTi kaliumiT SedarebiT uzrunvelyofilia.  

baRdaTis raionis teritoria umetesad mTago-

riania. igi mdebareobs mesxeTis qedis kalTebze, 

mTiswineTsa da imereTis dablobze. teritoria – 

815 kv.km, maT Soris, sasoflo-sameurneo savargu-

lebs ukavia 82,22 kv.km.  

mevenaxeobis specifikuri zona - meore obCa – 

absoluturi simaRle zRvis donidan saSualod 

220 m-s udris. 

aRniSnuli specifikuri zona miekuTvneba zRvis 

notio subtropikuli klimatis olqs da xasiaTdeba 

rbili, Tbili zamTriTa da cxeli zafxuliT. 

mzis naTebis wliuri xangrZlivoba 2100 saaTs, 

savegetacio periodSi 1550 sT-s udris. haeris saSu-

alo wliuri temperatura sakmaod maRalia da 14°C-s 

udris, yvelaze Tbili Tvis (agvisto) saSualo tem-

peratura 24,2°C-s, yvelaze civi Tvis ki (ianvari) –

+4,4°C-s udris. 

haeris saSualo dRe-Ramuri temperaturis 

10°C-ze zeviT mdgradi gadasvla martis bolo ricx-

vebSi, 10°C-ze dabla - qveviT dacema - noembris 

mesame dekadaSi aRiniSneba. amrigad, 10°C-ze zeviT 

temperaturis periodis xangrZlivoba udris 230-235 
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dRes, aqtiur temperaturaTa jami – saSualod, 

4300°C-s aRemateba. 

atmosferuli naleqebis wliuri jami 1500 mm-s, 

savegetacio periodSi ki – 675 mm-s udris. naleqe-

bis saSualo Tviuri raodenoba udidesia zamTris 

TveebSi (175-180 mm), umciresi ki (71 mm) – agvistoSi. 

ivlissa da agvistoSi mosuli naleqebis rao-

denoba (76-71 mm) TiTqmis uTanabrdeba maT aorTqle-

bas.  

setyva mosalodnelia mTeli wlis ganmavloba-

Si, Tumca umniSvnelo raodenobiT (0,7-1,0 dRe). 

setyva yvelaze xSirad (0,3 dRe) maisSi modis. 

ZiriTadad gabatonebulia dasavleTis (36%) da 

aRmosavleTis (35%) mimarTulebis qarebi; nawilob-

riv maT enacvleba samxreT-aRmosavleTis (12%) qare-

bi. qaris saSualo wliuri siCqare 2,2 m/wm udris. 

sezonebis mixedviT qarebi metad Zlieria gazafxul-

ze. Zlier qarian dReTa ricxvi 34-is tolia. 

mavne qarebis zemoqmedebis mixedviT specifiku-

ri zona miekuTvneba Zlieri qarebis moqmedebis meore 

jgufis raionebs. 

SemodgomiT, pirveli wayinvebis dadgoma, vazis 

foTolcvenis dasrulebis (25.XI) Semdeg, noembris 

bolo ricxvebSi iwyeba. 

haeris temperaturis wliuri absoluturi 

minimumebis saSualo mniSvneloba 10 weliwadSi 

erTxel icvleba da mosalodnelia minimaluri 
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temperaturis -19 – -20°C-mde dacema, rac Zalze 

iSviaTi SemTxvevaa [110]. 

arsebuli teritoria dasavleT saqarTvelos 

da kerZod, kolxeTis dablobis ukidures aRmosav-

leT nawilebSia warmodgenili da uSualod Crdilo 

da samxreT kavkasionis mTiswinebis daboloebas 

emijneba. teritoriis ZiriTadi nawili vake relie-

fiT xasiaTdeba, xolo samxreT-aRmosavleTi nawili 

ki, romelic mTiswinebis gorak-borcvian zonaSia 

warmodgenili, sustad daqanebul ferdobebsa da 

mcire terasis mier gavakebebs warmoadgens da mimar-

Tulia Crdilo-dasavleTsa da dasavleTisaken. 

qveda sartyelSi warmodgenilia aluviuri da 

deluviuri niadagebis nairsaxeobebi da saxesxvao-

bebi, Sua sartyelSi ki eweri niadagebis nairsaxeo-

bebi da saxesxvaobebi. 

zemoT dasaxelebuli niadagebi erTmaneTisagan 

gansxvavdeba rogorc profilisa da humusiani fenis 

sisqiT, aseve meqanikur SedgenilobaTa xirxatiano-

bis mixedviT. 

zemoT dasaxelebuli niadagebidan aluviuri 

niadagebi warmodgenilia mdinare yvirilas pirvel 

da meore terasaze. am niadagebis profilis sisqe 

1 metrs aRemateba, xolo aqtiuri humusiani fena 

30-40 sm-is farglebSia. meqanikuri Sedgenilobis 

mixedviT, meore terasaze warmodgenili SedarebiT 

Zveli aluviuri niadagebi ZiriTadad mZime Tixnari 
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da Tixebia, xolo SedarebiT axali aluviuri niada-

gebi saSualo da msubuqi Tixnarebia. zogierT mona-

kveTebze damaxasiaTebelia xirxatianoba. 

deluviuri niadagebi warmodgenilia mTiswine-

bis gorak-borcviani zonis qveda kalTebis dabolo-

ebebze, SedarebiT mcire monakveTebis saxiT. am niada-

gebis profilis sisqec erT metrs aRemateba, xolo 

aqtiuri humusiani - 40-50 sm-is farglebSia, xasiaT-

deba Tixiani meqanikuri SedgenilobiT. 

humusis Semcveloba, rogorc aluviuri, ise 

deluviuri niadagebis aqtiur fenaSi, ZiriTadad, 

2,5-1,5%-is farglebSia, qveda fenebSi ki TandaTan 

ufro mcirdeba. hidrolizur azots metwilad 

mcire raodenobiT Seicaven da ZiriTadad 2,5 mg-is 

farglebSia 100 gram niadagSi. aseve dabali maCveneb-

lebiT xasiaTdeba fosforis Semcvelobac da 8,0 mg-s 

ar aRemateba 100 gram niadagSi. gacvliTi kaliumi 

farTo sazRvrebSi cvalebadobs da ZiriTadad 5,0-

4,0 mg-is farglebSia 100 g niadagSi. niadagis ares re-

aqcia ZiriTadad neitraluri da susti tutea. zogi-

erT SemTxvevaSi ki susti mJavisaken aris gadaxrili 

da pH-is maCvenebeli 5,8-7,6-is farglebSi meryeobs. 

karbonatebs zogierT monakveTebSi mcire raodeno-

biT Seicaven eweri niadagebi, warmodgenili zonis 

Sua sartyelSi. misi profilis sisqe 70-100 sm-is 

farglebSia, xolo aqtiuri humusiani fena 25-35 sm-is 

farglebSi meryeobs. xasiaTdeba mZime Tixnari da 
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Tixiani meqanikuri SedgenilobiT, susti mJave reaq-

ciiT. humusis Semcveloba aqtiur fenaSi ZiriTadad 

2,5-1,5%-is farglebSia, qveviT ki TandaTan ufro 

mcirdeba, sadac ZiriTadi sakvebi elementebi (NPK) 

naklebia. 

neSompala-karbonatuli da yomrali niadagebi 

warmodgenilia mikrozonis zeda nawilSi. gorak-

borcviani reliefis formebze. am niadagebis profi-

lis sisqe 60-100 sm-is, xolo aqtiuri humusiani fena 

- 30-40 sm-is farglebSi meryeobs. xasiaTdeba mZime 

Tixnari da Tixiani meqanikuri SedgenilobiT, humu-

sis Semcveloba aqtiur fenaSi ZiriTadad 2-3%-is 

farglebSia, qveviT ki TandaTan klebulobs. ZiriTa-

di sakvebi elementebi (NPK) SemcvelobiT mixedviT 

es niadagebi metwilad dabali maCveneblebiT xasiaT-

deba. calkeul SemTxvevebSi ki saSualo maCvenebels 

aRwevs. niadagis ares reaqcia pH yomral niadagebSi 

ZiriTadad neitraluria an susti mJavisaken aris 

gadaxrili da pH-is maCvenebeli 5,6-7,0-is fargleb-

Sia. neSompala-karbonatul niadagebSi ki saSualo 

da susti tutea da pH-is maCvenebeli 7,3-8,0-is 

farglebSia. karbonatebis Semcveloba neSompala-

karbonatul niadagebSi ZiriTadad 2,5-16,0%-is 

farglebSi meryeobs, calkeul SemTxvevaSi ki ufro 

metsac aRwevs. 

goris raioni – mdebareobs Sida qarTlSi, 

TrialeTis qedis Crdilo-aRmosavleTi kalTebis 
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daboloebaze. mikrozonaSi venaxebi moqceulia 620 

metridan 750 metramde simaRlis farglebSi [25, 28]. 

klimati – specifikuri zona miekuTvneba zomi-

erad notio subtropikul klimatur olqs, rome-

lic zomierad Tbili stepuridan zomierad notioze 

gardamavali klimatiT, cxeli zafxuliTa da civi 

zamTriT xasiaTdeba. 

mzis naTebis wliuri xangrZlivoba 2200-2300 

saaTia, savegetacio periodSi 1500-1700 saaTs War-

bobs. haeris saSualo wliuri temperaturaa 10,7°C, 

yvelaze Tbili Tvis – agvistos saSualo tempera-

tura 22,0°C, yvelaze civi Tvis – ianvarisa ki minus 

1,5°C-s aRwevs. 

haeris saSualo dRe-Ramuri temperaturis 

10°C-ze zeviT mdgradi gadasvla aprilis Sua ricx-

vebidan (16.IV), xolo qveviT dacema (25.IX) oqtomb-

ris bolos xdeba. am periodis xangrZlivoba 192 dRes 

udris.  

naleqebis saSualo Tviuri raodenoba udidesia 

(73 mm) maisSi, umciresi (32 mm) ki agvistoSi. wlis 

Tbil periodSi naleqebs 344 mm-ze meti ar modis. 

hidroTermuli koeficienti ivlisis Sua ricxvebi-

dan oqtombris pirvel ricxvebamde (112 dRis ganmav-

lobaSi) 1-ze naklebia. gansakuTrebuli gvalviano-

biT gamoirCeva ivlisi da agvisto, roca venaxi 

intensiur rwyvas moiTxovs. danarCen TveebSi nale-

qebi imaze metia, ramdenic niadagidan da mcenareu-
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lobidan SesaZloa aorTqldes. 

setyvian dReTa ricxvi weliwadSi saSualod 2-s 

udris. setyva SedarebiT xSirad (0,8 dRe) maisSi 

modis. 

goris raionSi, md. mtkvris xeobaSi gabatone-

bulia Crdilo-dasavleTisa (44%) da misi perpendi-

kularuli - samxreT-aRmosavleTis (41%) qarebi.  

haeris minimaluri temperaturebis saSualo 

mniSvneloba sanapiro zolTan SedarebiT gazrdilia 

da minus 12-14°C-is sazRvrebSi icvleba. aseT SemTx-

vevebSi 10 weliwadSi mosalodnelia yinvebis dacema 

17-19°C-mde da mozamTre erTwliani nazardebis 

mniSvnelovani dazianeba [28, 29]. 

niadagebi – ZiriTadad niadagis ori tipia 

warmodgenili – yavisferi da aluviuri. mcire 

laqebis saxiT warmodgenilia deluviuri da 

proluviuri niadagebic [27]. 

niadagebis profilis sisqe 0,7-1,5 metris farg-

lebSia, xolo aqtiuri humusiani fena – 30-60 sm-is 

farglebSi cvalebadobs. meqanikuri Sedgenilobis 

mixedviT, ZiriTadad, mZime Tixnarebisa da msubuq 

Tixebs miekuTvnebian, sadac fizikuri Tixis Semcve-

loba 40-70%-is farglebSia. Tixis raodenoba ki 

ZiriTadad leqis (< 0,081 mm) fraqciiTaa gazrdili 

da amitom leqi-lamiani niadagebis jgufs miekuTvne-

ba. karbonatebs metwilad mcire raodenobiT Seica-

ven da profilSi 0,2-14,0%-is farglebSi cvaleba-
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dobs. niadagis ares reaqcia (pH) susti da saSualo 

tutea, pH-is maCvenebeli 7,2-8,2-is farglebSia. 

humuss saSualod da mcire raodenobiT Seicavs da 

profilSi 3,25-0,5%-is farglebSia. hidrolizuri 

azotiT metwilad Raribia, 100 g niadagSi 6,0 mg-s ar 

aRemateba. gamonaklis SemTxvevebSi ki saSualodaa 

warmodgenili da 7-10 mg-s Seadgens 100 g niadagSi. 

saSualo da mcire raodenobiT Seicavs xsnad (Sesa-

Tvisebel) fosfors da 6,0-1,2 mg-is farglebSia 100 

gram niadagSi. zogierT SemTxvevebSi ki mxolod 

kvalis saxiTaa warmodgenili. gacvliT kaliums 

saSualo da mcire raodenobiT Seicaven da niadagis 

saplantaJo fenaSi 46,0-9,2 mg-is farglebSia 100 

gram niadagSi. STanTqmuli fuZeebis jami (Ca+Mg) 

saSualo da maRali maCvenebliT xasiaTdeba da 20,0-

54,3 milieqvivalentis farglebSia 100 gram niadag-

Si. jamidan gacilebiT meti procenti modis STanTq-

mul kalciumze, magniumi ki gacilebiT mcirea [29]. 
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12.2. savele samecniero kvlevebis Sedegebi  

da maTi Sefaseba 

savele-samecniero kvlevebis ganxorcielebis 

mizniT kvlevis obieqtebad SerCeul iqna: q. 

yvarelSi, qinZmaraulis mikrozonaSi mcxovrebi, T. 

nazriSvilis sakarmidamo nakveTi, saqarTvelos 

teqnikuri universitetis cotne mircxulavas 

saxelobis wyalTa meurneobis institutis gar-

dabnis raionis sofel gamarjvebasa da goris 

raionis sofel karaleTSi arsebuli sacdel-

samelioracio bazebi da baRdaTis raionis sofel 

me-2 obCaSi uSangi kakauriZis sakarmidamo nakveTi.  

kvlevis mizans warmoadgenda mdinare durujis 

koloiduri gamonatanis sxvadasxva koncentraciis 

suspenziis saxiT sasoflo-sameurneo savargulebSi 

Setana. aRniSnuli miznis misaRwevad Cven mier gamza-

debul iqna md. durujis Rvarcofuli gamonatanidan 

koloiduri fraqciebi (sur. 12.1, 12.2), romelTa 

diametric naklebia iyo 1 mm-ze. TiToeul ubanze 

Setanil iqna suspenzia 20; 40 da 60%-is Semcvelo-

biT. sakvlev ubnebze darguli iqna saferavis jiSis 

vazis erTwliani nergebi 2013 wlis martSi. xolo 

gardabnis municipalitetis bazaze zemoT aRniSnuli 

suspenzia aseve Setanil iqna msxmoiare vazis 

farTobSi. 
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sur. 12.1. mdinare durujis Rvarcofuli  

koloiduri gamonatani 
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kvlevis farglebSi dagegmili amocanebis Sesas-

ruleblad ganxorcielda mdinare durujis 

Rvarcofuli koloiduri gamonatanis geologiuri 

da qimiuri Semadgenlobis dadgena. md. durujis 

gamotanis konusidan aRebuli myari Semadgenlobis 

nimuSebis granulometriuli analizis Sedegebi 

warmodgenilia 12.1 cxrilSi [18], miRebuli Sedegebis 

mixedviT agebul iqna granulometriis integraluri 

mrudebi (nax. 12.1). 

 

cxrili 12.1  

sxvadasxva raionebis niadagebis  

meqanikuri Semadgenloba (%) 

# 

sacris 

zoma 

(mm) 

 

>
1
0
,0

 

7
,0

-
1
0
,0

 

5
,0

-
7
,0

 

3
,0

-
5
,0

 

2
,0

-
3
,0

 

1
,0

-
2
,0

 

0
,5

-
1
,0

 

0
,2

5
-
0
,5

 

0
,1
-
0
,2

5
 

0
,0

6
-
0
,1
 

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

1 
durujis 

Slami 
21 17 11,5 13 5,6 12,5 8 6 4 1 

2 yvareli 27 13 8,4 12,74 6,75 13,5 9,75 2,27 2,44 1,66 

3 baRdaTi 47 15 10,5 13,5 5 6 2,68 0,14 0,1 0,08 

4 gardabani 3,2 5 6,5 3,5 20,47 6 1,9 0,5 0,44 0,48 

5 
gardabani 

Slamianad 
11,2 17,5 22,75 12,25 3,65 21 6,65 1,75 1,54 1,71 

6 gori 13 14 19 11 10 16 5 4 5 3 
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P%  

 D0(mm) 

nax. 12.1. mdinare durujis Rvarcofuli koloiduri 

gamonatanis geologiuri Semadgenlobis mrudi 

xolo Rvarcofuli masis soflis meurneobaSi 

gamoyenebis TvalsazrisiT Catarda koloiduri 

masis qimiuri analizi [18], romlis Sedegebic 

moyvanilia 12.2 cxrilSi (qimiuri elementebis rao-

denoba mocemulia %-Si). 

cxrili 12.2  

mdinare durujis Rvarcofuli koloiduri 

gamonatanis qimiuri analizis Sedegebi 

mdinare durujis koloiduri masis  

qimiuri Sedgeniloba %-Si 

nivTiereba SiO2 Al2O3 Fe2O3 TiO2 CaO MgO MnO Na2O K2O 

% 48,6 26,8 13,2 0,3 0,85 2,88 0,8 1,06 5,2 

 

imave nimuSebSi gakeTda wyliT gamonawuris 

analizi (cxrili 12.3).  



217 

cxrili 12.3 

sxvadasxva raionebis niadagebis  

wyliT gamonawuris analizis Sedegebi  

# nimuSis 

dasaxeleba 

pH Cl- HCO3- SO4 2+ Ca2+ Mg2+ humusi 

% 

1 yvareli 8,07 0,0568 0,0854 0,014 0,012 0,0048 19,8 

2 baRdaTi 7,86 0,0355 0,0488 0,0125 0,012 0,012 17,3 

3 gardabani 8,24 0,0852 0,0732 0,0135 0,024 0,0072 20,8 

4 gori 7,93 0,1278 0,061 0,005 0,016 0,0024 22,1 

md. Savi durujis wyalSemkreb auzSi mTis fer-

dobebidan denudirebuli masis moculobis dasadgenad 

weliwadis sxvadasxva dros da sxvadasxva klimatur 

pirobebSi aRebul iqna mdinaris wylis nimuSebi, 

romlebSic ganisazRvra Setivnarebuli natanis rao-

denoba (mg/l) (cxr. 12.4).  

cxrili 12.4 

mdinare durujis wyalSi  

Setivnarebuli natanis moculoba 

# weliwadis dro amindi 
natanis 

raodenoba 

1 

gazafxuli 

mziani 4,2 

2 mziani 4,5 

3 wvimiani 7,5 

1 

zafxuli 

wvimiani 10,5 

2 wvimiani 10,3 

3 wvimiani 10 

1 

Semodgoma 

wvimiani 10,5 

2 wvimiani 9,8 

3 wvimiani 9,6 
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gardabnis raionis niadagebis Teoriuli gacno-

bis Semdeg ganxorcielda teritoriis SerCeva saeqs-

perimento poligonis mosawyobad. aRniSnuli teri-

toriidan aRebul iqna niadagis nimuSebi, saqarTve-

los teqnikuri universitetis cotne mircxulavas 

saxelobis wyalTa meurneobis institutis wylisa 

da niadagis laboratoriaSi ganxorcielda rogorc 

geologiuri, aseve qimiuri analizi. miRebuli 

Sedegebi warmodgenilia naxazze 12.2. 

P%  

 D0(mm) 

nax. 12.2. gardabnis raionSi saeqsperimentod  

SerCeuli teritoriis niadagis geologiuri 

Sedgenilobis mrudi 

 

analogiuri samuSaoebi Sesrulda goris 

raionebis sacdel-saeqperimento ubanzec. miRebuli 

SedegebiT agebuli mrudi mocemulia 12.3  naxazze. 
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P%  

 D0(mm) 

nax. 12.3. goris raionSi saeqsperimentod SerCeuli 

teritoriis niadagis geologiuri Sedgenilobis mrudi 

 

P%  

 D0(mm) 

nax. 12.4. baRdaTis raionSi saeqsperimentod SerCeuli 

teritoriis niadagis geologiuri Sedgenilobis mrudi 
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sur. 12.2. mdinare duruji, 2015 wlis 14 ivlisi 

 

sur. 12.3. suspenziis Setana goris sacdel poligonze 
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sur. 12.4. baRdaTis sacdel poligonze darguli 

saferavis nergebi 

baRdaTis raionSi saeqsperimentod SeirCa sofel 

meore obCis teritoria, rogorc sxva sakvlevi teri-

toriis SerCevisas, baRdaTis SemTxvevaSic winaswar 

moxda teritoriis daTvaliereba, nimuSebis aReba da 

ganxorcielda geologiuri da qimiuri analizi. 

miRebuli Sedegebi mocemulia naxazze 12.4. 

mosamzadebeli samuSaoebis Catarebis Semdeg 

gardabanSi, gorsa da baRdaTSi winaswar SerCeul 

saeqperimento teritoriebze mowyobil iqna 

sacdeli poligonebi, romelic winaswar daiyo 5 

seqtorad: I seqtorSi niadagi darCa ucvlelad; II 

seqtorSi – Setanil iqna winaswar momzadebuli 

suspenzia 20%-is SemcvelobiT; III seqtorSi – 40%; 

IV seqtorSi – 60% da V seqtorSi – 80%. Semdeg 
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dairgo erTwliani saferavis nergebi sqemiT 3,0×1,5 m, 

romelze dakvirvebebi dRemde grZeldeba. 

zemoaRniSnuli samuSaoebis paralelurad, dak-

virvebebi warmoebda aseve venaxze, sadac danamatis 

saxiT winaswar iqna Setanili durujis Rvarcofu-

li koloiduri gamonatani. 

saanalizod aRebul iqna yurZeni, romelic 

movida saeqsperimento bazaze da Sesadareblad ki    

- yurZeni, romelic moyvanilia niadagze, sadac 

Slami ar aris damatebuli. Catarda yurZnis mtevne-

bis meqanikuri Sedgenilobis analizi. Sedegebi 

mocemulia cxrilSi 12.5.  

savele kvlevebis analizis Sedegad dadginda, 

rom im savargulebSi, sadac 60, 80%-iani suspenzia 

iyo Setanili, mcenares Zalian gauWirda vegetacia. 

xolo im farTobebze, sadac 20 da 40%-iani suspen-

zia iyo Setanili, oTxive sakvlev ubanze mcenarem 

ara marto gaaZliera vegetacia, aramed dafiqsirda 

zogierT vazze yurZnis nayofi (cxr. 12.6).  
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cxrili 12.5  

saferavis mtevnis meqanikuri analizis Sedegebi 
s
a
a
n
a
l

i
z
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n
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s
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 mtevnis Semadgeneli 

nawilebi  

%-iT mtevnis saerTo 

wonasTan 

1
0
0
 
m
a
r
c
v
l

i
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w
o
n
a
, 
 

g
r
a
m
i
 

1
0
0
 
w
i
p
w
i
s
 
w
o
n
a
, 

g
r
a
m
i
 

wveni klerti kani  wipwa 

1 146 95 83,2 3,5 9,2 4,1 145 4,2 

2 166 120 80,1 4 9,7 6,2 138 3,6 

3 99 84 82,6 3,4 10,3 3,7 136 4,1 

4 134 121 85,7 4,8 9,48 5,97 156,8 3,29 

5 147 108 87 3,5 5,9 3,4 120 3 

#1, 2 – bunebriv niadagze moyvanili yurZnis mtevani, 

#3 – niadagze, sadac 20%-iani suspenzia iyo Setanili, 

# 4, 5 – niadagze, sadac 40%-iani suspenzia iyo 

Setanili 
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cxrili 12.6  

saferavis Rvinomasalis ZiriTadi parametrebis 

analizis Sedegebi 

nimuSi 
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saferavi 

(qinZmaraulis 

mikrozona) 

13,7 1,04 6 0,85 38 8 24,8 0,9922 

saferavi 

(20%-iani 

suspenziiT) 

9,8 0,95 4 0,78 35 6 20,5 0,88 

saferavi 

(40%-iani 

suspenziiT) 

12,6 1,0 5,5 0,72 36 7,5 23,4 0,99 

norma – 4,0 4,0 ≤ 1,1 210 30 20 – 

amrigad, qinZmaraulis Rvinis misaRebad saWiro 

yurZnis sasoflo-sameurneo savargulebis farTobe-

bis gazrdis mizniT saqarTvelos sxvadasxva region-

Si (yvareli, gori, gardabani, baRdaTi) moewyo save-

le-eqsperimentaluri ubnebi, sadac darguli iyo 

saferavis jiSis vazis nergebi, niadagSi durujis 

Rvarcofuli gamonatanis sxvadasxva procentuli 
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Semcvelobis suspenziis (20, 40, 60, 80 %) SetaniT.  

q. yvarelSi qinZmaraulis mikrozonis yurZnisa 

da sakvlev ubnebze mosxmuli yurZnis wvenis qimiuri 

analizis Sedegebma daadastura, rom nayofi, romelic 

miRebulia niadagze, sadac Setanili iyo mdinare 

durujis 40% Semcvelobis koloiduri fraqciis 

suspenzia, Tavisi qimiuri SemcvelobiT (eTilis 

spirtis moculobiTi wili, titruli mJavis koncen-

tracia, saerTo gogirdovani mJavisa da aqroladi 

mJavebis masuri koncentracia, saerTo gogirdovani 

mJavisa da Tavisufali gogirdovani mJavis masuri 

koncentracia, dayvanili eqstraqtis masuri koncen-

tracia, fardobiTi simkvrive) TanxvedraSia 

adgilobrivi yurZnis monacemebTan. 

Catarebuli kvlevebis analizis safuZvelze Se-

saZlebelia gavuwioT rekomendacia md. durujis 

koloiduri gamonatanis 40%-iani suspenziis Setanas 

sasoflo-sameurneo savargulebSi. es saSualebas 

mogvcems gavzardoT qinZmaraulis savargulebis 

farTobebi, rac ekologiurad sufTa produqtis mi-

Rebis garantiaa. kvlevebis saimedoobis dadasture-

bis mizniT dagegmilia samecniero savele kvlevebis 

gagrZeleba, ris safuZvelzec igegmeba samecniero-

praqtikuli detaluri rekomendaciebis damuSaveba, 

romelic qinZmaraulis biznesis ganviTarebis mizniT 

gansaxilvelad gaegzavneba saqarTvelos mTavrobas. 
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d a s k v n a 

md. durujis wyalSemkreb auzSi 2000-2017 

wlebSi Catarebuli savele-eqspediciuri da 

Teoriuli kvlevebis, arsebuli saarqivo da 

saproeqto masalebisa da avtoris mier 

gamoqveynebuli samecniero literaturis analizis 

safuZvelze SesaZlebelia Camoyalibdes Semdegi 

saxis ZiriTadi daskvnebi da rekomendaciebi: 

 mdinare durujis kalapotSi formirebuli Rvar-

cofebisagan qalaq yvarlis mosaxleobis efeqtu-

ri dacvis mizniT dadgenilia is kritikuli adgi-

lebi, sadac SesaZlebelia mdinaris kalapotidan 

Rvarcofis amovardna; 

 Seswavlilia mdinare durujis Rvarcofuli tipis 

Senakadebis mTis ferdobebis eroziis koeficien-

tebis mniSvnelobebi, romelic kavSirs amyarebs 

eroziis klassa da ferdobis dazianebis xarisxs 

Soris; 

 klimatis cvlilebis gaTvaliswinebiT gaangariSe-

bulia md. durujis wyalSemkrebi auzis mTis fer-

debis eroziis koeficientis prognozi – 2017, 2030, 

2040 da 2050 wlebisaTvis. prognozis mixedviT 

2017 wlisaTvis md. durujis auzis ekologiuri 

mdgomareoba Seesabameba eroziis me-3 da me-4 klass 

eroziis koeficientis saSualo mniSvnelobiT – 
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0,828; eroziis intensivobiT weliwadSi 5÷10-dan 

10÷50 t/ha, xolo am maCveneblis saSualo mniSvne-

loba 2030 wels iqneba eroziis me-4 da me-5 klasi, 

eroziis koeficientis saSualo maCvenebliT >1,0, 

eroziis intensivobiT – weliwadSi 50÷100 t/ha; 

 dadgenilia mdinare durujis Rvarcofis sxvada-

sxva uzrunvelyofis maqsimaluri xarjebi, rom-

lis gamoyenebiTac SesaZlebelia Rvarcofsawina-

aRmdego nagebobebis daproeqteba; 

 saimedoobisa da riskis Teoriis gamoyenebiT dad-

genilia mdinare durujis kalapotSi formirebu-

li Rvarcofis maqsimaluri xarjebis funqciis 

ganawilebis kanoni, romelsac aqvs veibulis saxe; 

 miRebulia empiriuli damokidebuleba, romliTac 

iangariSeba mdinare durujis kalapotSi formire-

buli Rvarcofebis mier transportirebuli Rvar-

cofuli masis moculobebi; 

 SemoTavazebulia bmuli Rvarcofis frontis sa-

Sualo siCqaris, talRis sigrZisa da frontis 

formebis saangariSo damokidebulebebi nakadis 

hidravlikuri xaxunisa da haeris Subluri wina-

aRmdegobis koeficientebis gaTvaliswinebiT;  

 katastrofebis maTematikuri Teoriis gamoyenebiT 

pirvelad saqarTveloSi dadgenilia: md. durujis 

eroziul RranteebSi dagrovili Rvarcofuli 
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masis daZvrisa da mcire simZlavris mewyris moZ-

raobis dawyebis Tvisobrivi xasiaTi; tramplinis 

tipis axali RvarcofsawinaaRmdego nagebobebis 

mwyobridan gamosvlis kriterialuri mniSvnelo-

bebi, romlebic aRniSnuli procesebis prognozi-

rebis saSualebas iZleva;  

 saimedoobisa da riskis Teoriis gamoyenebiT Sefa-

sebulia tramplinis tipis axali konstruqciebis 

saimedooba da mwyobridan gamosvlis riski nage-

bobaze Rvarcofis dinamikuri dartymis Zalisa da 

Rvarcofuli masiT gamowveuli woniTi datvir-

Tvis cal-calke da erTdroulad moqmedebisas;  

 md. durujis wyalSemkreb auzSi formirebuli 

bunebis stiqiuri movlenebis (mTis ferdobebis 

wylismieri erozia, wyaldidobebi, Tovlis zvave-

bi, Rvarcofebi) efeqturi regulirebisa da 

q. yvarlis mosaxleobis bunebrivi katastrofebi-

sagan usafrTxoebis uzrunvelyofis mizniT avto-

ris mier damuSavebulia garemosdamcavi nagebobe-

bis inovaciuri konstruqciebi, romelTa mecnie-

rul-teqnikuri siaxlis prioritetebic daculia 

10 sazRvargareTisa da 16 saqarTvelos patentis 

mowmobiT; 

 md. durujis wyalSemkreb auzSi mTis ferdobebze 

wylismieri eroziis regulirebisaTvis warmodge-

nilia sxvadasxva meoradi masalisagan Seqmnili 
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inovaciuri konstruqciebis zvinulebi da maTi 

daproeqtebis meTodologia niadag-gruntis gam-

recxi siCqareebisa da mTis ferdobis mdgradobis 

saimedoobis mxedvelobaSi miRebiT; 

 miRebuli rekomendaciebis gamoyenebiT  damuSave-

bulia axali meTodologia, romliTac SesaZlebe-

lia mdinare durujis kalapotSi tramplinis 

tipis inovaciuri RvarcofsawinaaRmdego nagebo-

bebis daproeqteba; 

 miRebuli Sedegebi mdinare durujis auzSi mimdi-

nare eroziul-Rvarcofuli procesebis progno-

zirebis saSualebas iZleva, xolo naSromSi war-

modgenili axali sainJinro-ekologiuri inovaci-

uri RonisZiebebis praqtikaSi danergva Rvarcofe-

bisagan qalaq yvarlis mosaxleobisa da md. duru-

jis kalapotis mimdebare teritoriebis efeqturi 

dacvis saSualebas iZleva;  

 savele-eqsperimentuli da Teoriuli kvlevebis 

safuZvelze warmodgenilia qalaq yvarlis mosax-

leobis mdinare durujis Rvarcofebisagan usafr-

Txoebis strategiuli gegma; 

 damuSavebulia md. durujis Rvarcofebisgan 

q. yvarlis mosaxleobis dacvis RonisZiebaTa kom-

pleqsuri sqemebi stiqiis sawinaaRmdego prevenci-

uli sxvadasxva RonisZiebebis mxedvelobaSi miRe-

biT. aqve yuradReba gamaxvilebulia md. durujis 
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mier gamotanili Rvarcofuli masis utilizaciis 

sxvadasxva mimarTulebebze; 

 qalaq yvarlis mosaxleobis md. durujis Rvarco-

febisgan damcavi kompleqsuri RonisZiebebis gan-

xorcielebisaTvis saWiro invensticiebis moZie-

bis mizniT monografiaSi warmodgenilia saorien-

tacio xarjTaRricxva mrewvelobisa da soflis 

meurneobis dargebis mimarTulebebis mixedviT;  

 SemoTavazebulia winadadeba md. durujis Rvar-

cofuli koloiduri gamonatanis sasoflo-same-

urneo mimarTulebiT gamoyenebisaTvis; 

 saqarTvelos sxvadasxva regionebSi qinZmaraulis 

yurZnis jiSis farTobebis gazrdis mizniT ganxo-

rcielebulia savele-samecniero kvlevebi da 

miRebulia dadebiTi Sedegebi, romlebsac saqarT-

velos soflis meurneobis saministroSi ukve 

SesaZloa gaewios rekomendacia misi farTod da-

nergvis mizniT; 

 mdinare durujis kalapotSi Catarebuli savele-

eqspediciuri da Teoriuli kvlevebis Sedegebi 

moxsenebuli iyo: 

 2002 wlis 17 dekembers UNESCO-s programis – 

`adamiani da biosferos~ – saqarTvelos erovnu-

li komitetis (MAB)-is sxdomaze; 
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 2003–2010 w.w. – saqarTvelos mecnierebaTa erov-

nuli akademiis prezidiumisa da akademiuri sabWos 

sxdomebze; 

 2006–2012 w.w. – saqarTvelos parlamentSi Seqmnil  

dargobrivi specialuri komisiebis sxdomebze; 

 2006–2011 w.w. – ssip wyalTa meurneobis institu-

tis samecniero sabWos gaerTianebul sxdomebze. 

 2011–2016 w.w. – saerTaSoriso konferenciebze: 

amerikis SeerTebul StatebSi, italiaSi, CineTSi, 

poloneTSi, ruseTSi, CexeTis respublikaSi, ing-

lisSi, iaponiaSi, niderlandebis samefoSi. 
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CONCLUSION 

Based on the field-and-expedition and theoretical 

studies held in 2000-2017 in the water catch basin of the 

river Duruji, available archive and design materials and 

scientific works published by the author, the following 

conclusions and recommendations can be developed:  

 Aiming at protecting the population of the city of 

Kvareli against the mudflows across of the river 

Duruji, the critical locations, where the mudflow is 

expected to outflow from the riverbed are identified;  

 The values of erosion coefficients of the mountain 

slopes of mudflow-type tributaries of the river Duruji 

establishing the relation between the class of erosion 

and degree of the damage of a slope are studied;  

 By considering the climate change, the forecast of the 

erosion coefficients of the mountain slopes of the 

water catch basin of the river Duruji is developed by 

2017, 2030, 2040 and 2050. As the forecast suggests, 

by 2017, the ecological state of the river Duruji basin 

corresponds to the 3rd and 4th class of erosion with the 

mean value of erosion coefficient of 0.828, with erosion 

intensity of 5-10 to 10-50 t/ha, while by 2030, the mean 

value of this index will correspond to the 4th or 5th class 

of erosion, with the mean value of erosion coefficient 

of >1,0, with erosion intensity of 50-100 t/ha; 

 The water peak discharge values of different 

provisions of the mudflow of the river Duruji, which 
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can be used to design the anti-mudflow structures, 

are identified;  

 By using the reliability and risk theories, a distribution 

law of function of peak discharges of a mudflow 

formed in the river Duruji bed, which has a form of 

Weibull, is established; 

 An empirical relation used to calculate the volumes of 

mudflow masses transported by the mudflows in the 

river Duruji bed is developed;  

 The expressions to calculate the average velocity of 

cohesive mudflow front, wave length and front shapes 

are developed by considering the coefficients of the 

current hydraulic friction and front air resistance; 

 By using the mathematical theory of catastrophes, the 

following features have been identified for the first 

time in Georgia: qualitative features of shear of the 

mudflow mass accumulated in the erosive gullies of 

the river Duruji and onset of movement of the 

mudflows of a minor power; criterion values of the 

breakdown of the new springboard-type anti-mudflow 

structures allowing forecasting the said processes;  

 By using the reliability and risk theories, the reliability 

and risks of breakdown of new springboard-type anti-

mudflow structures for individual and joint actions of a 

dynamic impact force of a mudflow and weight load 

caused by the mudflow mass on a premise are 

evaluated;  
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 For the efficient regulation of the natural calamities 

formed in the catch basin of the river Duruji (water 

erosion of mountain slopes, floods, snow avalanches, 

mudflows) and ensuring the safety of the population of 

the city of Kvareli against the natural calamities, the 

innovative structures of environmental protection 

facilities are developed by the author, with the priori-

ties of their scientific-technical novelties protected by 

10 foreign and 16 Georgian patents licenses;  

 For the purpose of regulating the process of water 

erosion of mountain slopes in the water catch basin of 

the river Duruji, the embankments of an innovative 

structure made of different kinds of secondary mate-

rials and their design methods are presented by con-

sidering the scouring velocities of soil and ground and 

reliability of the mountain slope stability;  

 By using the developed recommendations, a new 

methodology is developed, which can be used to 

design an innovative anti-mudflow structure of a 

springboard type in the bed of the river Duruji;  

 The obtained results allow forecasting the erosive and 

mudflow processes in the river Duruji basin, while the 

practical implementation of the innovative engineer-

ing-ecological measures described in the work will 

allow protecting the population of the city of Kvareli 

and areas adjacent to the river Duruji bed efficiently 

against the mudflows;  
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 Based on the field-and-experimental and theoretical 

studies, a strategic plan to ensure the safety of the 

population of the city of Kvareli against the mudflows 

of the river Duruji is presented;  

 Thorough plans of measures to protect the population 

of the city of Kvareli against the mudflows of the river 

Duruji by considering various appropriate preventive 

measures against the natural calamities is developed, 

and the attention is focused on different options to 

utilize the mudflow mass drifted by the river Duruji; 

 Aiming at obtaining the investments needed to realize 

thorough measures to protect the population of the 

city of Kvareli against the mudflows of the river Duruji, 

the monograph gives an approximate budget for 

different branches of industry and agriculture;  

 A proposal to use the colloid mudflow drift of the river 

Duruji for agricultural purposes is made;  

 Aiming at expanding the areas with Kindzmarauli 

variety of vine in different regions of Georgia, the field-

and-scientific studies are accomplished and positive 

outcomes are obtained, which can be already 

recommended to the Ministry of Agriculture of Georgia 

for a wide introduction;  

 The outcomes of the field-and-expedition and theoreti-

cal studies in the river Duruji bed were reported:  

 At the session of the Georgian National Committee 

(MAB) of the UNESCO Program “Man and Biosphere” 
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(December 17, 2002); 

 At the sessions of the Presidium and Academic 

Council of the National Science Academy of Georgia 

(2003-2005);  

 At the sessions of the Special Branch Commissions 

established at the Parliament of Georgia (2006-2012);  

 At the joint sessions of the Scientific Council of LEPL 

Institute of Water Management (2006-2011);  

 At the international conferences in the USA, Italy, 

China, Poland, Russia, Czech Republic, England, 

Japan and Netherlands.  
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ЗАКЛЮЧЕНИЕ 

По проведенным в водосборном бассейне 

р. Дуруджи в 2000-2017 годах полевым экспедицион-

ным и теоретическим исследованиям, на основании 

анализа существующих архивных и проектных мате-

риалов, и опубликованной автором научной литера-

туры, можно сформулировать следующие основные 

заключения и рекомендации: 

 с целью эффективной защиты населения г. Кваре-

ли от сформировавшихся в русле реки Дуруджи 

селей, установлены те критические места, в кото-

рых возможен прорыв селя из русла реки; 

 изучены значения коэффициентов эрозии горных 

склонов притоков селевого типа реки Дуруджи, 

которые устанавливают связь между классом 

эрозии и степенью повреждения склонов; 

 с учетом климатических изменений рассчитан 

прогноз коэффициента эрозии горных склонов 

водосборного бассейна р. Дуруджи – для 2017, 

2030, 2040 и 2050 годов. По прогнозу на 2017 год, 

экологическое состояние бассейна р. Дуруджи 

соответствует 3-му и 4-му классу эрозии, со сред-

ним значением коэффициента эрозии – 0,828, с 

интенсивностью эрозии от 5-10 до 10-50 т/га в год, 

а в 2030 году среднее значение этого показателя 

будет по 4-му и 5-му классу эрозии, со средним 

показателем коэффициента эрозии >1,0, с интен-

сивностью – 50-100 т/га в год; 
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 установлены максимальные расходы на различное 

обеспечение безопасности от селей реки Дуруджи, 

с применением которых возможно проектирование 

противоселевых сооружений; 

 с применением теории надежности и риска уста-

новлен закон распределения функции максималь-

ных расходов на сели, сформировавшихся в русле 

реки Дуруджи, в виде  уровнения Вейбулла; 

 получена эмпирическая зависимость, по которой 

рассчитывается объем селевой массы транспор-

тируемой селями, сформировавшейся в русле 

реке Дуруджи; 

 предложены расчетные зависимости средней ско-

рости, длины волны и форм фронта связных селей, 

с учетом коэффициентов гидравлического трения 

потока и лобового сопротивления воздуха;  

 с применением математической теории катастроф, 

впервые в Грузии установлены – качественный 

характер сдвига скопившихся в эрозивных вымои-

нах р. Дуруджи селевых масс и начала движения 

оползней малой мощности; критериальные значе-

ния выхода из строя новых противоселевых соо-

ружений трамплинного типа, которые предостав-

ляют возможность прогнозирования указанных 

процесссов;  

 с применением теории надежности и риска оцене-

на надежность новых конструкций трамплинного 
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типа и риск выхода из строя при одновременном и 

отдельном действии на сооружение силы динами-

ческого удара селя и весовой нагрузки, вызванной 

селевой массой;  

 для эффективного регулирования стихийных явле-

ний природы, сформировавшихся в водосборном 

бассейне р. Дуруджи (водной эрозии горных скло-

нов, наводнений, снежных лавин, селей), и с целью 

обеспечения безопасности населения г. Кварели 

от природных катастроф, автором разработаны 

инновационные конструкции природоохранных 

сооружений, в которых соблюдены приоритеты 

научно-технических новшеств 10 зарубежных и 16 

грузинских патентных свидетельств; 

 для регулирования водной эрозии на горных скло-

нах в водосборном бассейне р. Дуруджи представ-

лены валы инновационной конструкции, созданные 

из различного вторичного материала и методоло-

гия их проектирования, с учетом скоростей вымы-

вания почвы и грунтов и надежности устойчивости 

горного склона; 

 с применением полученных рекомендаций разра-

ботана новая методология проектирования инно-

вационных противоселевых сооружений трамплин-

ного типа в русле реки Дуруджи; 

 полученные результаты предоставляют возмож-

ность прогнозирования происходящих в бассейне 

реки Дуруджи эрозионно-селевых процессов, а 
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внедрение в практику представленных в настоя-

щем труде новых инженерно-экологических инно-

вационных мероприятий предоставляет возмож-

ность эффективной защиты от селей населения 

г. Кварели и прилегающих к руслу р. Дуруджи тер-

риторий;  

 на основании полевых экспериментальных и тео-

ретических исследований представлен стратеги-

ческий план обеспечения безопасности населения 

г. Кварели от селей реки Дуруджи; 

 разработаны комплексные схемы мероприятий по 

защите от селей реки Дуруджи населения г. Кваре-

ли с учетом разных противостихийных превентив-

ных мероприятий. Здесь же приведены различные 

направления утилизации нанесенных р. Дуруджи 

селевых масс; 

 с целью привлечения инвестиций, необходимых 

для осуществления комплексных мероприятий по 

защите от селей реки Дуруджи населения г. Кваре-

ли, в монографии представлена ориентировочная 

смета по направлениям отраслей промышленнос-

ти и сельского хозяйства;  

 предложено использовать селевые коллоидные 

фракции р. Дуруджи в сельскохозяйственном нап-

равлении; 

 в разных регионах Грузии, с целью увеличения 

площадей виноградников сорта  Киндзмараули, 
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осуществлены полевые научные исследования и 

получены положительные результаты, по которым 

уже можно рекомендовать их Министерству сельс-

кого хозяйства Грузии с целью широкого внедрения; 

 результаты полевых экспедиционных и теорети-

ческих исследований, проведенных в русле реки 

Дуруджи, были доложены: 

 17 декабря 2002 года в UNESCO – на заседании 

Национального комитета Грузии (MAB) программы 

«Человек и биосфера»; 

 2003–2005 г.г. – на заседаниях Президиума Нацио-

нальной Академии Наук Грузии и Академического 

совета; 

 2006–2012 г.г. – на заседаниях отраслевых специ-

альных комиссий, созданных в Парламенте Грузии; 

 2006–2011 г.г. – на объединенных заседаниях 

Научного совета ЮЛПП Института водного 

хозяйства. 

 2011–2016 г.г. – на международных конференциях: 

в Соединенных Штатах Америки, Италии, Китае, 

Польше, России, Республике Чехия, Англии, Японии, 

Королевстве Нидерландов. 
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d a n a r T i 

 profesor givi gavardaSvilis mier mdinare 

durujis problemebze sazRvargareT ganxorcie-

lebuli saerTaSoriso prezentaciebi:  

1. pirveli msoflio saerTaSoriso konferencia – 

,,mowyvladoba,  riskis analizi, modelireba da 

menejmenti“, merilendi, amerikis SeerTebuli 

Statebi, 11-13 aprili, 2011 w; 

2. Rvarcofebis me-5 msoflio konferencia, q. 

padua, italia, 14-17 ivnisi, 2011; 

3. me-3 saerTaSoriso konferencia – ,,arqiteqturi-

sa da mSeneblobis Tanamedrove problemebi“, 

q. pekini, CineTi, 20-24 noemberi, 2011 w; 

4. me-4 saerTaSoriso konferencia – ,,arqiteqturi-

sa da mSeneblobis Tanamedrove problemebi“, 

q. Censtoxova, poloneTi, 24-27 seqtemberi, 2012 

w; 

5. me-5 saerTaSoriso konferencia – ,,arqiteqturi-

sa da mSeneblobis Tanamedrove problemebi“, 

q. sankt-peterburgi, ruseTi, 25-28 ivnisi, 2013 w;  

6. me-6 serTaSoriso konferencia – ,,arqiteqturisa 

da mSeneblobis Tanamedrove problemebi~ 

q. ostrava, CexeTis respublika, 24-26 ivnisi, 2014 w;  

7. Rvarcofebis me-6 msoflio konverencia – ,,Rvar-
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cofebi, riski, menejmenti da dacva“, q. cukuba, 

iaponia, 22-25 ivnisi, 2015 w;  

8. me-17  saerTaSoriso konferencia – ,,myari natane-

bis transportireba da daleqva“, q. delfti, 

niderlandebi, 22-25 seqtemberi, 2015 w.  

 saqarTvelos mTavrobis egidiT 

ganxorcielebuli RonisZiebebi 

saqarTvelos mTavrobis davalebiT  Sinagan 

saqmeTa saministros bunebrivi katastrofebis kri-

zisuli marTvis samecniero-teqnikuri sabWos mier 

md. durujis kalapotSi ganxorcielebuli kompleq-

suri swavleba – ,,mdinare durujis kalapotSi far-

TomasStabiani Rvarcofis warmoSobis SemTxvevaSi 

q. yvarlis mosaxleobis evakuacia“, 2001-2003 ww. 

 

md. durujis kalapotSi savele Sekrebisas 
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qalaq yvarelSi polkovnik oTar taveliSvilTan erTad 

 

 

md. durujis kalapotSi qvis gabionis mSeneblobis  

zedamxedvelobisas, oTar baidoSvilTan erTad 
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mdinare TeTri durujis wyalSemkreb auzSi 

 savele kvlevebisas 

 

q. yvarlis xedi naxeCis xevidan (foto avtorisa) 
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givi gavardaSvili

mdinare durujis 

ekologiuri problemebi 

da garemosdamcavi

inovaciuri RonisZiebebi

givi gavardaSvili – saqarTvelos teq-
nikuri universitetis c. mircxulavas sa-
xelobis wyalTa meurneobis  institu-
tis direqtori,  teqnikis mecnierebaTa 
doqtori, profesori, sainJinro akade-
miis akademikosi, centraluri CineTis sa-
xelmwifo universitetis sapatio pro-
fesori. 190-ze meti samecniero naSro-
mis avtori, maT Soris: 6 monografiis 
(qarTul, inglisur, frangul da rusul 
enebze), 4 meToduri miTiTebis, 2 meTo-
duri rekomendaciis, 3 damxmare saxelm-

Zrvanelos, 2 saxexelmZRvanelos, 22 gamogonebis avtori; 4 
teqnikis mecnierebaTa kandidatis, 2 akademiuri doqtoris, 
5 qarTveli da 2 sazRvargareTeli magistris samecniero 
xelmZRvaneli; saerTaSoriso kongresebis, simpoziumebisa 
da konferenciebis Tavmjdomare, TanaTavmjdomare da sa-
organizacio komitetis wevri. saqarTvelos mecnierebaTa 
erovnuli akademiis bunebrivi katastrofebis problemebis 
Semswavleli komisiis wevri, msoflio mecnierebaTa akade-
miis prezidiumis wevri inJineriisa da teqnologiis dargSi 

(WASET), (parizi, safrangeTi, 2015). 2012 wlidan saqarTvelos 
teqnikur universitetSi sasoflo sameurneo melioraciaSi 
doqturanturis programebis xelmZRvaneli. mdinare duru-
jis problemebze muSaobs 1982 wlidan. 2008 w. agvistoSi sa-
qarTveloSi saomari moqmedebis Sedegad gadamwvari tyeebis 
Sefasebisa da 2013 w. md. veres kalapotSi katastrofebis ax-
leburad Seswavlis saxelmwifo komisiis wevri. wylis re-
sursebis problemebis, energousafrTxoebis, melioraciisa 
da garemos dacvis sakiTxebSi saerTaSoriso organizacie-
bis mier dafinansebuli mravali sagranto proeqtis xelmZ-
Rvaneli. durujis problemebze 2011-2016 wlebSi saerTaSo-
riso konferenciebze prezentaciebi  Catarebuli aqvs: ame-
rikis SeerTebul StatebSi, italiaSi, CineTSi, poloneTSi, 
ruseTSi, CexeTis respublikaSi, inglisSi, iaponiaSi, nider-

landebSi. 2017 wlidan ERASMUS+ gacviliTi programis pro-
fesori. 2013 wels dajildoebulia saqarTvelos Rirsebis 
ordeniT.
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