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praqtikuli samuSaos mizani 

 
HEC-RAS–is gamoyenebiT Seiqmnas mdinare rionis (saqarTvelo) modeli, pirveladi 

gaTvlebis Sesruleba da cdomilebis Sefaseba. mdinare rionze wyaldidobebi xdeba 

zafxulis ganmavlobaSi, wyaldidobebis mizezebia: Tovlis dnoba, mcire daxris kuTxe 

da Savi zRvis wylis done da wvimianoba. 

Sualedurimiznebi 
 georeferensirebuli imijis gamoyeneba mdinaris qselis agebisas. 

 georeferensirebuli ganivi kveTebis (x, y, z) Setana modelSi. 

 ganivi kveTebis hidravlikuri parametrebis Setana modelSi. 

 damyarebuli analizi: profilebis da sasazRvro pirobebis Setana. 

 daumyarebuli analizi: hidrografebis da sxva sasazRvro pirobis Setana. 

 lateraluri dinebis modelireba, aseTis arsebobis SemTxvevaSi. 

 modelis gaSveba da Secdomebis analizi 

 xidebis da wyalsadenebis monacemebis Semowmeba. 

SeniSvna: 
es praqtikuli samuSao mimarTuliaHECRAS-is modelSi Sesatani monacemebis Seqmnaze 

da Sedegebis gaanalizebaze.  

am savarjiSosTvis viyenebTHECRAS-is (2011) 4.1.0. versias. 
 
 

 

am praqtikulisTvis saWiro monacemebis nawili mopovebuli iyo Tamar wamalaSvilis 

samagistro naSromidan, romelic ITC, 2010, ESA departamentis bazaze ganxorcielda.aseve 

winamdebare savarjiSo qarTul enaze Targmna Tamar wamalaSvilmaCENN-is mier 2011 

wlis ivnisSi sof. bulaCaurSi “mwvane centrSi” Catarebuli TreiningisTvis. 

masalis udidesi nawili SemuSavda departamentis TanamSromlis doqtor meno 

straatsmas mier (ITC, niderlandebi). kvlevis Casatareblad gacmuli monacemebisTvis 

madlobas vuxdiT Tamars da menos. 
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praqtikuli savarjiSosTvis xelmisawvdomi monacemebi 

• rionis da mimdebare teritoriis georeferensirebuli topografiuli ruka, 

romelic moicavs yvela lokalurad agegmarebul profils. 

• ganivi kveTebi: am savarjiSosTvis 

xelmisawvdomia 44 profili. ganivi kveTebi 

gadanomrilia zedadinebidan (udidesi 

nomeri) qvedadinebisken (umciresi nomeri). 

monacemebi profilebis Sesaxeb mocemulia 

.csv formatSi, Sesabamisad monacemebis 

gaxsna SesaZlebelia Excel-is daxmarebiT. 
am failebis formati naCvenebia cxril 1-Si.  

pirvel 2 svetSi mocemulia saguSagoebis X da 

Y koordinatebi (UTM WGS84, 37 zona), mesame 

svetSi naCvenebia simaRle winaswar 

gansazRvrul datumTan mimarTebaSi, xolo 

meoTxeSi, ganivi kveTis gaswvriv aRebuli 

anaTvlebi.  

eqselises formati saSualebas iZleva pirdapir SevitanoT (importirebis saSualebiT) 

monacemebi HECRAS -Si 
Semdegi suraTi (suraTi 1) gviCvenebs ganivi kveTebis adgilmdebareobas da mdinaris 

sqematur naxazs (mdinaris sqematuri naxazi waZrulia aRTqmis gasaioleblad). ganivi 

kveTebi naCvenebia feradi Tanmimdevrobis saxiT, romellis umaRlesi wertili 

wiTladaa gamosaxuli xolo umdablesi lurjad, gardamavali ferebi gviCveneben 

diapazons umdablesi sidididan umaRlesisken. 

 
suraTi1: mdinare rionisganivi kveTebi 

HEC RAS-is analizi 
 
Semdegi seqcia ajamebs HECRAS-Si Catarebul yvela im nabijs, romelic gadadgmulida 

aRwerili iyo mdinare rionis zemoT naCvenebi seqciis modelirebisas. HECRAS–is 
saxelmZRvanelo saWiroa detalebis gadasamowmeblad da konsultaciebisTvis. 

monacemebis Setana 
1. saqaRaldesSeqmna kompiuteris myar diskze vindous eqsploreris an sxva fail-

menejeris gamoyenebiT: SeqmeniT saqaRalde “RioniHR” myar disk “D“-ze (gamoiyeneT 

C diski, Tu D araa xelmisawvdomi). am savarjiSosTvis es saqaRalde 

avtomaturad gamoCndeba rogorc ki gavxsniT savarjiSos arqivirebul fails. 

2. gaxseniT HecRas 4.1.0 

cxrili1: ganivi kveTebis formatireba 
 
Xsection = 19  

723331.4 4674005 3.25 0
723340.3 4674016 2.13 13.95869
723342.2 4674018 0.64 16.87948
723342.8 4674019 -0.22 17.73861

723346 4674023 -0.43 22.74233
723349.2 4674027 -0.49 27.73963
723352.4 4674031 0.51 32.74335
723355.6 4674034 -0.6 37.74065
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3. am konkretuli proeqtisTvis miuTiTeT metruli erTeulovani 

sistema:maxasiaTeblebi-erTeulovani (Options-Unit System) sistema, SearCieT 

saerTaSoriso (metruli)-Tanxmobis Rilaki (System International (metric)) 
4. axali proeqtis Seqmna: failis meniudan: faili-axali proeqti (File-New Project), 

gadainacvleT ukanasknelad gaxsnil proeqtebis siaSi da akrifeT proeqtis 

saTauri da failis saxeli. (magaliTad: RioniHR orive SemTxvevaSi)- daaWireT 

Tanxmobis Rilak “OK”-s 
 
SemdgomSi Cven SeviyvanT proeqtisTvis saWiro geometrul monacemebs. 

sabaziso imijis Setana da mdinaris sqematuri anxazis ageba. 

 
5. daaWireT Rilak “geometriuli monacemebis editireba/miwodeba”(Edit/enter 

geometric data). gamoCndeba geometriuli monacemebis interfeisis fanjara. 

6. SeitaneT georeferensirebuli sabaziso imiji mocemuli proeqtisTvis, amisTvis 

daaWireT sabaziso suraTis damateba/redaqtirebis Rilaks (Add/Edit  background 
picture). SearCieT geotifi (Geotif) faili: Rionitopo.tif da daamateT proeqtSi. imijs 

miniWebuli aqvs koordinatTa sistema, magram HECRAS–Si koordinatTa gaWimva 

SeiZleba ufro vrclad gamoCndes, vidre imijis realuri sasazRvro 

koordinatebia. es araa miniSvnelovani, magram ufro marTebuli 

iqnebaSevasworoT Secdoma. 

 

6.1. daeTanxmeT programas, Tu gamoCndeba kiTxva imijis gaWimvis Sesaxeb. daxureT 

sabaziso imijis damatebis interfeisi. 

6.2 rogorc vxedavT ruka ar gamoCnda samuSao zonaSi da rCeba carieli. samuSao 

aris nebismier adgilas mausze marjvena dawkapunebiT gfamoiZaxeT da 

miuTiTeT “moarge  sqematuri naxazi,naxazis gaWimva” (Set Schematics Plot Extent) 
-  “moarge gadaTvlilimoWimva” (Set to Computed Extents) – “Tanxmobis rilaki” 

(ok). amis Semdeg, unda gamoCndes topografiuli ruka. Tqven aseve SegiZliaT 

gamoiyenoT konteqstis meniu xatvisTvis, zomis Sesacvlelad da sxva 

vizualizaciis parametrisTvis. gaiTvaliswineT, rom rukas aqvs koordinatTa 

sistema. 

6.3 SeniSvna: miuxedavad imisa, rom rukas gaaCnia koordinatTa sistema, isrCeba 

sabaziso imijad da ganixileba rogorc safuZveli sxvadasxva obieqtebis 

gamosaxatavad. es niSnavs rom Zalian yuradRebiT unda viyoT ganivi kveTebis 

damatebisas. 

 
SemdegSi Cveb SevqmniT mdinaris da gawvdomis sqematur naxazs;  

suraT 1-ze Cven aRvwerT proeqtis identifikatorebs. 

cxrili2: mdinare&seqcia (danayofi) 

River  
mdinare 

Brench  
seqcia (danayofi) 

Rionirioni Upper (zeda) 
Rionirioni Lower (qveda) 

Rionirioni LowerRight (qveda marjvena)
Rionirioni LowerLeft (qveda marcxena) 
Rionirioni LowerPoti (qveda foTi) 

 
mocemulia erTi mdinare (rioni), romelic dayofilia 5 seqciad (danayofad) rac 

sqematurad naCvenebia suraT 1 –ze. modelSi aris 2 SekavSireba (cxrili 3). 

cxrili 3: SekavSirebamodelSi 

Junction number 
SekavSirebis nomeri

Joined branches 
mierTebuli seqcia (danayofi) 

Junction 1 
SekavSireba 1 

Lower, LowerPoti & Upper 
qveda, qvedafoTi da zeda 
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Junction 2 
SekavSireba 2 

LowerRight, LowerLeft & Lower 
qvedamarjvena, qvedamarcxena da qveda 

 
7 geometriuli monacemebis interfeisSi SearCieT amoxazvis fanqari “mdinaris 

gawvdoma” (river reach) da yuradRebiT amoxazeT rionis zeda seqciaacifrva yovelTvis 

unda xdebodes zedadinebidan qvedadinebisken. Tqven SegiZliaT gamoiyenoT iseTi 

iaraRebi, rogoricaa gadideba (zoomin), dapataraveba (zoom  out), TaTi (panning) 
konteqsturi meniudan da daamatoT an/ da gadaadgiloT wertilebi redaqtirebis 

“Edit” menius saSualebiT. 

mniSvnelovania: 
7.1 gamixazos mdinaris uRrmesi seqcia, nebismier SemTxvevaSi es mainc sqematuri 

naxazia. 

7.2 ganivi kveTis seqcia yovelTvis perpendikularuli unda iyos mdinaris 

gawvdomis mimarT. 

7.3 amoxazva unda dasruldes mausze orjer dawkapunebiT Senakadis bolos an 

SekavSirebis wertilTan. 

8 rodesac Tqven asrulebT amoxazvas, Tqven mogeTxovebaT mdinaris saxelis da 

Senakadis saxelis miTiTeba. miawodeT is saxelebi, romlebic miTiTebulia cxril2–

Si. es mniSvnelovania am, konkretul SemTxvevaSi, Sesabamisad zustad miuTiTeT is 

saxeli, romelic naCvenebia cxrilSi. 

8.1 rodesac Tqven iwyebT amoxazvas an asrulebT mas SekavSirebis wertilTan, 

programuli uzrunvelyofa iTxovs SekavSirebis saxels.  

 

zeda seqciis (nawilis) amoxazvis procesis bolos gvaqvs Semdegi suraTi (suraTi 2): 

 

 
suraTi 2: mdinare rionis amoxazvis detalebi– zeda seqcia 

 
9 gaimeoreT procesi yvela, oTxive seqciisTvis (danayofisTvis).  
 

procesis bolos, yela mdinare da Senakadi unda gamoiyurebodes ise, rogorc 

naCvenebia suraT 3-ze. suraT 4 da suraT 5-ze da naCvenebia SekavSirebis detalebi. 
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suraTi 3: mdinare da seqciebi sqematizaciis Sesrulebis Semdeg. 

 

 
suraTi 4: SekavSirebis detalebi qvedadineba. 

 
suraTi 5: SekavSirebis detalebi zedadineba. 

 
amiT sruldeba mdinaris gawvdomis amoxazva.  

 

ganivi kveTebis importireba 
Semdeg Cven unda davaimportoT yvela ganivi kveTi erTi(XS), *.csv-gafarTovebis mqone 

failidan HECRAS –is proeqtSi. 
ganivi kveTebis mopoveba moxda savele samuSaoebis Catarebisas, maRali sizustis 

mowyobilobebis gamoyenebiT. erTi eqselis faili SeiZleba SemuSavdes yoveli ganivi 

kveTisTvis(XS) (ixileT cxrili 1). Exel-is failis formatrebaa saWiro ramodenime 

details gaTvaliswinebiT, raTamonacemebis SetanaHECRAS-Si moxdes koreqtulad. 

 

SemdgomSi Cven ganvixilavT erT erT fails.  

gaxseniT XsecHECRAS.csv faili, romelic ganTavsebulia samuSao saqaRaldeSi (working 
directory). gamoiyeneT amisTvis eqselis programa. 

es faili gamoiyureba Semdegnairad: suraTi 6. 
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suraTi 6: tipiuri erTi ganivi kveTis eqelis faili Seicavs informacias 

garkveuli ganivi kveTis saguSagoebis Sesaxeb. pirveli xazi aris saTauri 

da fiqsirebulia. Semdeg mocemulia TiTo xazi TiTo saguSagosTvis. 

pirveli sveti aris mdinare, meore mdinaris gawvdoma, mesame ganivi kveTis 

(XS) nomeri, meoTxe da mexuTe X da Y  koordinatebi da meeqvse siRrme 

arbitaluri datumTan mimarTebaSi (am SemTxvevaSi). 

 
faili SeiZleba iyos importirebuli HECRAS–Si erTi moqmedebiT. Zalian mniSvnelovania 

SevamowmoTHECRAS–is failebis koreqtuloba da integrireba. ar unda iyo Secdoma 

mdinaris Senakadebis da gawvdomebis saxelebSi. momxmarebelma unda gaiTvaliswinos 

saxelebi vinaidan es Zalian mniSvnelovania. 

 
10. ganivi kveTebis (XS) importireba “geometriuli monacemebi” (Geometric  Data) 

interfeisidan: faili (File)-geometriuli monacemebis importireba (import 
geometric data)-CSV (mZimiT gamoyofili sidide) (Comma Separated Value). 
10.1 SearCieT XsecHECRAS.csv faili da daaWireT Tanxmobis Rilak “OK”-s.  
10.2 SearCieT X, Y, Z formatireba(X, Y, Z Format) – Tanxmoba (OK) -  SI (metruli) 

sistema – Semdegi (next). 
10.3 gaauqmeT arCevani yvela mdinare Senakadi nakadis xazze– Semdegi (next). 
 

10.4   gaauqmeT arCevani: xidebze da wyalsadeni milebze, xazisSida struqturebze 

da lateralur struqturebze. datoveT yvela sxva parametri. 

 

10.5 daaWireT daasruleT monacemTa importireba (Finished – Import Data).   
 

mas Semdeg rac daasrulebT monacemTa importirebas, gegma unda gamoiyurebodes 

Semdegnairad: 
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suraTi 7: HECRAS-Si importirebuli ganivi kveTebi. aRsaniSnavia, rom ganivi kveTebi 

importirebulia marTebuli adgilmdebareobiT. 
 

ganivkvi eTebis(XS) adgilmdebareobis gadamowmeba 

ganivi kveTebis sizustis Sesamowmeblad gadaaTvaliereT*.csv faili, daukvirdiT yovel 

ganivkveTs da gadaamowmeT emTxveva Tu ara maTi koordinatebi geometriuli monacemebis 

redaqtoris fanjaraSi naCveneb koordinatebs. amis gasakeTeblad, daafiqsireT mausi 

rac SeiZleba zustad ganivi kveTis kideze da SeadareT cxrilSi naCveneb 

koordinatebTan. ixileT suraTi 8:  

 
 

 
suraTi 8: erT-erTi ganivi kveTis (XS) gadamowmeba. koordinatebi *.csvfailSi SemTxveviT arCeuli 

ganivi kveTisTvis. 

ganivi kvetebis damateba  

wina seqciaSi, SevasruleT yvela ganivi kveTi daemateba Exell-is failis importirebis 

gziT. arsebobs ramodenime brZaneba, romlis saSualebiTac xdeba ganivi kveTebs (XS) 
importireba HECRAS–Si. yvelaze xSiria SemTxvevebi rodesac ganivi kveTebis mopoveba 

xdeba savele samuSaoebis Catarebis Sedegad, rac ar ganapirobebs sakmaris masalas 

HECRAS-Si stabiluri modelis gasaTvlelad. am SemTxvevaSi rekomendirebulia 

davubrundeT vels da gavzomoT damatebiTi ganivi kveTebi da movaxdinoT ganivi 

kveTebis Sejameba. 
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ganivi kveTebis dasamateblad daaWireT      Rilaks geometriuli monacemebis editorSi. 

am momentidan mimarTeT saxelmZRvanelos da mihyeviT HECRAS-is saxelmZRvaneloSi 

mocemul aRweras. Tavi 4: ganivi kveTebis Setana (Entering  Cross  section Data). am procesis 
gaazreba da gageba Zalian mniSvnelovania standartuli mravaljeradi damuSavebisas, 

rac rogorc wesi aucilebeliaproeqtis warmatebuli gaSvebisTvis. 

programaSi Sesatani ganivi kveTebis sizustisregulireba. 

aqamde, Sesatani monacemebis ganxilva Semoifargleboda gancalkevebuli ganivi kveTebis 

geometriiT. 

arsebobs ramodenime damateba, modifikacia da gadamowmebis procedura, imisTvis, 

rommovaxdinoT yvela ganivi kveTis SeTavseba. 

ZiriTadebia: 

 

 ferdobis daxrilobis sizustis gadamowmeba. 

 qvedadinebis gawvdomis sigrZe: marcxena napiri (LOB)-arxi (channel)-marjvena napiri 
(ROB). 

 marjvena da marcxena napirebis dazusteba. 

 ganivi kveTebis (XS) gadamowmeba 
 maningis koeficienti: marcxena napirisTvis (LOB) -arxisTvis (channel) -marjvena 

napirisTvis (ROB). 
 ganivi kveTebis (XS)modifikacia, magaliTad: jebirebis, dambebis, araefeqturi 

dinebis zonebis, dinebis winaRobisda sxvaTa damateba. 

daxra  

hidravlikur modelirebaSi daxra aris erT erTi yvelaze mgrZnobiare parametri. 

HECRAS-Si, uSualod ferdobis daxrilobis miTiTeba ar xdeba, magram daxrilobis 

gadaTvla xdeba ganivi kveTebis simaRlesa da maT Soris manzilze dayrdnobiT. 

zedadinebidan qvedadinebisken yvela ganiv kveTmis simaRle unda mcirdebodes. 

11. geometriuli monacemTa redaqtorSi (Geometric Data Editor) daaWireT ganivi kveTis 

Rilaks. suraTi 9 gviCvenebs ganivi kveTebis monacemTa redaqtors da“Seinaxe wina 

ganivi kveTis naxazi”(Keep Prev XS Plots) opcias. es brZaneba inaxavs ganivi kveTis 
monacemebs fanjaraSi da xazavs momxmareblis mier SerCeul Semdeg profils. 

suraT 9-ze naCveneb SemTxvevaSi mdinare rionis zeda seqciis profilebis Sedareba 

xdeba qvedadinebis seqciis profilebTan. SesaZlebeliavixiloTvertikaluri gansxvaveba 

am or pozicias Soris (sul raRac 4 metri daaxloebiT 33 kilometriani daSorebisas), 

Tu napirebis monacemebi xelmisawvdomia erTi saguSagosTvis, Sesabamisad 

SesaZlebeliagardamavali seqciis Sedarebac. es gadamowmeba mniSvnelovania vinaidan 

ferdobis daxra modelSizustad unda iyosasaxuli. 
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suraTi 9: ganivi kveTebis monacemTa redaqtorSi, brZaneba “Seinaxe wina ganivi kveTi” (Keep Prev XS 
Plots) saSualebas aZlevs momxmarebels monitorze ixilos ganiv kveTebis Soris arsebuli 

gansxvaveba simaRleSi. swori iqneba SevamowmoT dakavSirebuli simaRle da SevadaroT moculoba. 

 
Senakadebi 

qvedadinebis gawvdoma aris manZili (m) erT, zedadinebaSi ganlagebul ganivkveTsa da 

Semdegm qvedadinebaSi ganlagebul ganiv kveTs Soris. 

aris 3 saxis sigrZe, romlis Setanac saWiroa: marcxena napirisTvis(LOB), ZiriTadi 

arxisTvis (Main Channel) da marjvena napirisTvis(ROB). 

ganvsazRvroT marcxena da marjvena napiri ganivi kveTebisTvis, HECRAS‐i yovelTvis 

Tvlis rom Tqven ganixilavT Sesabamis ganiv kveTebs ise, rogorc xedavT, rodesac 

dgexarT zedadinebaSi da uyurebT qvedadinebas (wylis dinebis mimarTulebas zevidan 

qveviT). 

es mniSvnelovania:Tu es piroba araa daculi, maSin yvela ganivi kveTi ukuRmad 

miewodeba programas. 

ratom 3 saxis manZili? HECRAS-i hyofs dinebas sam seqciad: dineba arxSi, dineba 

marjvena napirze da dineba marcxena napirze. Tu samive seqcia Tanabrdeba maSin samive 

manZili toli sididea. 
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X1 X2X1 X2X1 X2

 
suraTi 10: ganiv kveTebs Soris manZili marcxena 

napirisTvis(LOB), arxisTvis ((channel) da marjvena 

napirisTvis (ROB) aris gansxvavebuli: marcxena napiris 

(LOB)manZili umoklesia da marjvena napiris (ROB) yvelaze 

grZeli. 

 

 
manZili izomeba marcxena napiris(LOB), arxis (channel) damarkjvena napiris (ROB) 
centraluri xazis gaswvriv. 
 
tabula “distances.xls” gviCvenebsmanZils ganiv kveTebs Soris sami seqciisTvis. qveviT 

mocemulia cxrili 4-is ganmarteba.  

 
cxrili 4: manZili ganiv kveTebs Soris. ferebi aRniSnaven gawvdomis Semadgenel manZilebis 

jgufebs. TeTri feri gamoiyeneba SekavSirebebs Soris manZilis aRsaniSnavad da ara 

gawvdomebisTvis 

 
From section in River Section Station to section in River Section Station LOB dist Chan. Dist ROB dist

121  Rioni Upper 999 120  Rioni Upper 998 1528.454488 1716.975875 2137.524147
120  Rioni Upper 998 119  Rioni Upper 997 1313.813733 1192.651113 869.7734316
119  Rioni Upper 997 118  Rioni Upper 995 1334.632504 1883.480961 2928.121728
118  Rioni Upper 995 117  Rioni Upper 994 2371.592491 1902.832774 1686.061803
117  Rioni Upper 994 116  Rioni Upper 993 1558.787883 1571.991147 1592.670809
116  Rioni Upper 993 115  Rioni Upper 992 2444.866847 2051.114826 1525.431458
115  Rioni Upper 992 114  Rioni Upper 991 1000.601016 1584.693503 2307.154927
114  Rioni Upper 991 113  Rioni Upper 990 1901.777702 1356.329832 734.4262016
113  Rioni Upper 990 112  Rioni Upper 989 2174.92248 2170.695341 2133.190248
112  Rioni Upper 989 111  Rioni Upper 988 1290.882885 1800.61478 2302.572431
111  Rioni Upper 988 110  Rioni Upper 987 2165.729308 1844.1354 1569.479534
110  Rioni Upper 987 107  Rioni Upper 986 1845.055909 1646.182329 1437.07408
107  Rioni Upper 986 106  Rioni Upper 985 2060.425581 2371.554091 2754.611311
106  Rioni Upper 985 105  Rioni Upper 984 1954.07621 2063.064171 2376.287934
105  Rioni Upper 984 104  Rioni Upper 983 2346.902039 1863.114474 1746.972291
104  Rioni Upper 983 103  Rioni Upper 982 1900.676057 1108.247681 828.4782951
103  Rioni Upper 982 102  Rioni Upper 981 1673.172897 1791.341456 1883.443104
102  Rioni Upper 981 101  Rioni Upper 980 3515.382117 3272.886186 3227.600744
101  Rioni Upper 980 19  Rioni Low er 499 440.0792396 376.5461044 342.6225035
19  Rioni Low er 499 29  Rioni Low er 498 715.7172944 730.0241284 726.7054174
29  Rioni Low er 498 30  Rioni Low er 497 1543.646417 1582.264405 1688.315908
30  Rioni Low er 497 31  Rioni Low er 496 1555.100615 1548.581879 1534.844842
31  Rioni Low er 496 32  Rioni Low erRight 400 1143.051796 1029.544152 829.4170596

 Rioni Low erRight 400  Rioni Low erRight 350 1462.8 1402.8 1402.8
101  Rioni Upper 980 20  Rioni Low erPoti 100 257.8695645 380.9107522 503.5348788
20  Rioni Low erPoti 100 21  Rioni Low erPoti 99 575.4102042 681.9819538 742.1292232
21  Rioni Low erPoti 99 22  Rioni Low erPoti 98 1774.558498 1779.680911 1783.082478
22  Rioni Low erPoti 98 23  Rioni Low erPoti 97 1853.850981 1818.788981 1769.296505
23  Rioni Low erPoti 97 24  Rioni Low erPoti 96 345.9986364 342.5203532 339.50095
24  Rioni Low erPoti 96 25  Rioni Low erPoti 95 968.3809893 984.7772646 1003.713871
25  Rioni Low erPoti 95 26  Rioni Low erPoti 94 529.1454756 527.895999 526.9390391
31  Rioni Low er 496 33  Rioni Low erLeft 300 717.1371224 898.3780316 1068.176719

Rioni Low erLeft 300 Rioni Low erLeft 250 1402.77 1402.77 1402.77  
 
imisTvis, rom vimuSaoT am cxrilTan, magaliTisTvis aviRoT pirveli xazi saTauris 

qveviT. 

 

mdinare rionis zeda seqciaSi, 999 seqciidan 998 seqciamde manZili gamoyofilia 

yviTlad.  

suraTi 11 gviCvenebs sxvadasxva saxis manZils or ganiv kveTs Soris da rogorc Cans, 

realurad marcxena napiris(LOB) manZili ufro mcirea, vidre sxva ori: arxis da 

marjvena napiris (Main Channel, ROB).  
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12. geometriuli monacemTa redaqtoris meniudan 

(Geometric Data Editor menu) SearCieT “cxrilis 

gawvdomis sigrZe” (Tables-Reach Lengths). 
cxrli ixsneba da momxmarebels SeuZlia 

daakopiros manZili eqselis tabulidan da 

Caamatos is pirdapir cxrilSi. gamoiyeneT 

“saguSagos” (Station) sveti rogorc miniSneba 

(ZiriTadi sveti). es cxrili aris axali 

brZanebaHECRAS‐Si, rac saSualebas gvaZlevs 

davamatoT yvela seqciis manZili erTianad. 

kopirebis da Camatebis procesis bolos mdinare 

rionis zeda seqcis interfeisiunda 

gamoiyurebodes ise, rogorc naCvenebia suraTi 

12-ze. bolo seqciaSi miuTiTeTmanZili - 0. 

daaWireT Tanxmobis Rilaks (OK) raTa SevinaxoT 

monacemebi da gaimeoreT es procedura yvela 

gawvdomisTvis. suraTi 13 – suraTi 16 

gviCveneben bolo proceduris Sedegebs. 

 

 
suraTi 11: manZili 999 da 998 s 

Soris gansxvavebulia marcxena 

napirisTvis (LOB), arxisTvis 

(channel) da marjvena napirisTvis 
(ROB). marjvena napiri  ROB) 
yvelaze grZelia. 
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suraTi12: saboloo manZili zeda gawvdomis 

ganivi kveTebisTvis.  

 

 
suraTi13: saboloo manZili qvedafoTis (Lower 
Poti) gawvdomis ganivi kveTebisTvis 

. 

suraTi 14: saboloo manZili qveda marcxena 

gawvdomis ganivi kveTebisTvis 

. 

suraTi15: saboloo manZili qvedamarjvena 

gawvdomis ganivi kveTebisTvis 

 

suraTi16: saboloo manZili qveda gawvdomis 

ganivi kveTebisTvis 

 

 

marcxena da marjvena napirebi 

Semdegi nabijia marjvena da marcxena napirebis dadgena(marcxena napiri(LOB) damarjvena 

napiri (ROB). winapirobiT HECRAS–Si miRebulia, rom yoveli ganivi kveTis pirveli da 

bolo saguSago aris Seabamisad - marcxena napiri(L0B)da marjvena napiri(R0B). es unda 
Seswordes raTa moxdes xorklianobis zustiSefaseba. daimaxsovreT, rom arxi araa 

mxolod is zona, sadac wyali miedineboda agegmarebisas, magram aris is are, sadac 

wyali miedineba manam warmoiqmneba wyaldidoba. 

ganivi kveTebis agegmarebisas, samuSaos Camtarebelma unda miuTiTos is, Tu sadaaarxis 

dawyebis da dasrulebis wertilebi da wyaldidobis sawyisi wertilebi. am SemTxvevaSi, 

HECRAS-Si informaciis Setana da gaTvlebis Catareba ufro martivi da zusti iqneba. 

foto 1 gviCvenebs Tu rogor SieZleba arxis da xorklianobis gansazRvra.  
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Pfoto 1: mdinaris erT erTi seqcia; rogor aRiqvavs masHECRAS. mdinare miedineba marjvnidan 

marcxniv. wyvetili wiTeli xazi gviCvenebs arxis adgilmdebareobas. fotos gadaRebisas, wyali ar 

faravs mTel arxs. arxis marcxena da marjvena mxare aris aseve marjvena da marcxena datborvis 

zona. maningis maCveneblis maxasiaTeblebi naCvenebia vertikaluri feradi xazebiT. marcxniv gvaqvs 

3 gansxvavebuli maningis maCvenebeli L0B‐isTvis  (marcxena napiri)  arxisTvisda R0B‐ isTvis 
(marjvena napiri). marjvena foto gviCvenebs maningis koeficientis cvalebadobas, romelic savele 

samuSaoebis dros dafiqsirda, xolomarcxena mxares ganlagebuli sami foto asaxavs 

gansxvavebul xorklianobas. 

ganivi kveTebis monacemTa mopovebisas, velze momuSave personalma, unda Seitanos 

Sesabamisi miniSnebebi, raTa aRniSnos wylis gadasvlis wertilebi. miuTiTos sadaa arxi 

da sadaa napiri. am SemTxvevaSi HECRAS–Si monacemebis Setana ufro iolia da monacemebi 

ufrozustia. 

 

am konkretuli savarjiSosTvis monacemebis mompovebeli gafrTxilebuli iyo rom 

gamoeyenebina erTi sabaziso saguSago iq, sadac wyali iwyebs dinebas arxis napirze 

manam ganivi kveTebis gazomvas daiwyebda. 

zog SemTxvevaSi es monacemi ar iyo miTiTebuli, Sesabamisad am savarjiSosTvis Cven 

gamoviyenebT Semdeg napirebs, romlebic naCvenebia cxril 5 Si da xelmisawvdomia. 

 

13. geometriuli monacemTa redaqtoris meniudan (Geometric Data Editor menu) 
SearCieT cxrili-sanapiro saguSago (Tables-Bank stations). gaixsneba cxrili da 

momxmarebels SeuZlia daakopiros marjvena napirebi (ROB) da marcxena 

napirebi(LOB) eqselis cxrilSi da pirdapir gadaitanos monacemebi am 

cxrilSi.momxmarebels SeuZlia (da rogorc wesi saWiroa) daamatos sanapiros 
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saguSago ganivi kveTebis redaqtoridan vinaidan am SemTxvevaSi napirebis 

kontroli gamartivebulia. 

 

 

ganivi kveTebis koreqcia. 

yvela ganivi kveTis Setana  HECRAS-Si unda 

moxdes koreqtulad.Sesamowmebeli 

parametrebia: altituda, progresi, napiris 

pozicia da aucileblad unda davrwmundeT 

imaSi, rom ganivi kveTebis Setana HECRAS-Si 
xdeba marcxnidan marjvniv Tu vuyurebT 

mdinares zedadinebidan qvedadinebisken. 

 

es ukanaskneli ori punqti unda iyos 

gadamowmebuli velze gasuli jgufis mier.  

am proeqtis farglebSi ganivi kveTebi mdinare 

rionisTvis agegmarebuli iyo beso qavTarias 

mier. batonma besom Segvatyobina, rom N99 ganiv 

kveTSi SeiniSneba Secdoma, kerZod 102.90 

saguSagos simaRle iyo mcdari da Sesworebis 

Setana ar momxdara CSV failSi (ganivi kveTebis 

faili). 

simaRle SecdomiT iyo dafiqsirebuli +2.98 

metri, maSin rodesac misi realuri simaRlea-

2.98m. suraTi 17 da suraTi 18-ze naCvenebia am 

Secdomis Sesworeba. 

am dReebSi Cven unda gamoviyenoT arsebuli 

distanciuri zondirebis imijebi raTa 

gadavamowmoTmonacemTa Sesabamisoba.  

 

Cvens xelT arsebuli topografiuli agegmareba 

sakmaod Zvelia, Tu gaviTvalisiwnebT im dros, 

romelic sakmarisia mdinaris waZromisTvis 

datborvis procesis dros.  

 

cxrili 5: marcxena da marjvena napirebis 

adgilmdebareoba savarjiSosTvis. 

Rioni Upper Station LB RB
Rioni Upper 999 39.2164 173.7231
Rioni Upper 998 415.3911 714.1473
Rioni Upper 997 26.9971 358.8814
Rioni Upper 995 628.4857 811.7066
Rioni Upper 994 163.7795 316.4474
Rioni Upper 993 185.5783 448.1818
Rioni Upper 992 122.3074 338.0531
Rioni Upper 991 413.8105 629.6625
Rioni Upper 990 115.5729 235.2978
Rioni Upper 989 147.0112 477.0745
Rioni Upper 988 336.399 532.8262
Rioni Upper 987 235.3895 623.1122
Rioni Upper 986 238.9954 570.3682
Rioni Upper 985 50.82591 387.6337
Rioni Upper 984 111.9207 596.913
Rioni Upper 983 575.2067 1082.522
Rioni Upper 982 7.124057 287.6621
Rioni Upper 981 149.702 312.6601
Rioni Upper 980 78.39517 368.7908
Rioni Low er 499 16.87402 252.8303
Rioni Low er 498 4.406382 241.232
Rioni Low er 497 40.2653 195.065
Rioni Low er 496 51.0341 162.3025
Rioni Low erRight 400 131.3298 481.2428
Rioni Low erRight 350 131.3298 481.2428
Rioni Low erLeft 300 157.5632 419.5128
Rioni Low erLeft 250 157.5632 419.5128
Rioni Low erPoti 100 11.98201 153.2415
Rioni Low erPoti 99 74.25162 147.8988
Rioni Low erPoti 98 50.06245 143.542
Rioni Low erPoti 97 21.74888 99.82433
Rioni Low erPoti 96 11.35721 99.15968
Rioni Low erPoti 95 26.98104 90.65729
Rioni Low erPoti 94 6.614233 100.5253
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suraTi1: Secdomebis Sesworeba ganiv kveTSi: nabiji 1- “ganivi kveTis redaqtorSi” (cross section 
editor) SearCieTsaguSago araswori informaciiT, romelic SeiniSneba grafikul suraTSi. yoveli 

wertili ukavSirdeba cxrils, da Sesabamisi xazi gamoisaxeba. 

 
suraTi2: CaanacvleT 2.98 2.98-iT da daaWireT Rilak “Enter”-s da mere Rilak “miuusadage 

monacemebi”. Sesworeba gakeTebulia. 

 

 

suraTi 19 gviCvenebs SemTxvevas, rodesac gazomili ganivi kveTis napirebi kargad 

eTanxmeba rukas. es adasturebs imas, rom seqciebi stabiluria da Setanili monacemebi 

kargad iyo damuSavebuliHECRAS-Si. 
 

suraTi 20 gviCvenebs naleqdagrovebis ares an qviSian dunebs sadac dResdReobiT xdeba 

wylis gadineba 

 

suraTi21 gviCvenebs aqtiuri kalapotis gadaadgilebas sawyisi poziciidan. es SeiZleba 

iyos saguSagos monacemebis profilis SetrialebiT gamowveuliSecdoma (ganivi kveTi 

SeiZleba Setrialebuli iyos), aseve SeisaZlebelia adgili qondes ganivi kveTis 

ganmeorebas. 

 

mxolod informaciisTvis:HECRAS-s aqvs opcia, romelic saSualebas gvaZlevs 

SevatrialoT ganivi kveTebis saguSagoebis rigi: geometriuli monacemebis redaqtori-

iaraRebi-Seatriale saguSagos monacemebi (Geometric Editor Data – Tools – Reverse stationing 
data). 
 

Cven SemTxvevaSi gamovdivarT debulebidan, rom ganivi kveTebi zedmiwevniT sworedaa 

Seyvanili HECRAS–Si da Seusabamoba gamowveulia mdinaris gadaadgilebiT droTa 

ganmavlobaSi. 

 
maningis koeficienti. 
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Semdegi nabijia maningis xorklianobis koeficientis gansazRvra da/andadgena. HECRAS-
Si maningis koeficienti SeiZleba gansazRvruli iyos ori gziT: 

a- erTaderTi maningis koeficienti marcxena napirisTvis (LOB), arxisTvis (channel) 
da marjvena napirisTvis (ROB), yoveli ganivi kveTis SemTxvevaSi;es miRebuli da 

aprobirebuli meTodia. rac saboloo jamSi gvaZlevs 3 maningis koeficients 

yoveli ganivi kveTisTvis. 

b- maningis koeficientis cvlileba SeiZleba moxdes progresulad yoveli ganivi 

kveTis gaswvriv, poziciis mixedviT.  

 

ixileT suraTi 1 da waikiTxeT HECRAS–is saxelmZRvanelo am meTodTan 

dakavSirebuli informaciis misaRebad. 

 

 
suraTi19: monacemebi 

emTxvevea. 

 

 
suraTi 20:mdinaris 

gadanacvleba? 

 

suraTi21: mdinare 

gadanacvlebulia 

(waZrulia)? Tu adgili 

aqvs saguSagos, 

profilis Sebrunebas? 

Secdoma? 

 
winaswar Catarebuli kvlevis safuZvelze maningis koeficientismopoveba 

SesaZlebeliagansxvavebuli wyaroebidan. HECRAS-is saxelmZRvaneloSi 

mocemuliastandartuli cxrili, romelic gvaZlevs maningis koeficientis dadgenis 

saSualebas mas mere, rac moxdeba kalapotis aRwera yoveli ganivi kveTisTvis. 

 

miRebuli praqtikaa maningis koeficientis adaptireba modelis gaSvebis Semdeg. es aris 

davaleba, romelic cdeba warmodgenili praqtikuli davalebis farglebs. 

 

aRniSnul SemTxvevaSi, yvela ganivi kveTisTvis Cven viRebT erTnair maningis sidides 

0.035-s da marjvena napirisTvis, xolo marcxena napirebisTvis 0.050-s. am saxis 

ganzogadeba ar aris swori realuri modelis Seqmnisas. 

 

arsebobs ramodenime seqcia mdinareSi sadac gvaqvs dinebis danawevreba. arxi iyofa or 

nawilad da mdinare miedineba paralelurad. amdagvari suraTi gvaqvs 2 saguSagoSi (987 

da 984) romlebic gamosaxulia suraT 22da suraT 23-ze. 

 

am SemTxvevebisTvis, maningis koeficientis horizontaluri variaciebisa gamo saWiroebs 

3 parametrze mets. HECRAS-SiSesaZlebelia mivuTiToT am gadaTvlebis 

ganxorcielebaganivi kveTebis redaqtoris (cross section data editor) gamoyenebiT. 

 

14. im ganivi kveTebisTvis, romlebic moiTxoven am brZnaebas, ganivi kveTis 

redaqtoridan miuTiTeT "parametrebi- n sidides horizontaluri cvalebadoba" 

(Options-Horizontal variation of n values). axali sveti "n sididie” (“n Val”) emateba 
“ganivi kveTebis koordinatebs” (“Cross Section Coordinates”). momxmarebels axla 

SeuZlia daamatos axali “ n” sidide. 
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suraTi22: dinebis procesi mimdinareobs 2 ganivi kveTis gaswvriv 987 saguSagosTan. 

maningis koeficientis horizontaluri cvalobadoba saSualebas gvaZlevs SevimuSavoT swori 

maningis koeficienti sistemis ganviTarebis yvela monakveTze. 

 
suraTi 23: es aris paraleluri dinebis SemTxveva. HECRAS-s SeuZlia am amocanis gadaWra, magram 

xorklianobis danawevreba 3 maCveneblad araa sakmarisi am seqciisTvis. 



mdinare rioni: modelireba HEC-RAS-Si 18/37 proeqtiMATRA 
praqtikulis mizani  ITC WRS: gabriel parodi 

 Page 18 of 37 

suraTi 22 da suraTi 23 gviCveneben 2 SemTxvevas, sadac gvxvdeba paraleluri dineba da 

Sesabamisad maningis 

koeficientis 

gadanawileba ufro 

detalurad unda moxdes. 

momxmarebelma unda 

Seitanos axali maningis 

koeficienti 

saguSagoebisTvis iq, 

sadac gvaqvs cvlileba. 

sxva saguSagoebs 

amuSavebs programuli 

uzrunvelyofa. 

gadaxedeT suraT 22 da 

suraT 23 is grafikul 

gamosaxulebas. suraTis 

zeda nawilSi maningis 

koeficientis axaleburi 

gadanawileba ukve Cans. 

momxmarebelma unda 

scados naCvenebi 

cvlilebebis Setana 

sakuTar proeqtSi. am 

cvlilebebis ZiriTadi 

mizani aris: 0.035 maningis 

koeficienti unda 

dafiqsirdes iq, sadac 

miedineba wyali da 0.05 

maningis sidide unda 

mivuTiToT iq, sadac 

gvaqvs “kunZulebi”.  

gadaamowmeT yvela ganivi 

kveTi da amoiwereT is 

ganivi kveTebi, 

romlebisTvisac 

dagvWirdeba 

alternatiuli 

cvlilebis Setana. 

cxrili6Si naCvenebiaam modelisTvis maningis koeficientis cxrilis Seqmnis pirveli 

mcdeloba da iqneba gamoyenebuli winamdebare savarjiSoSi. mdinaris N  987 da 984 

saguSagoebs aqvT 1 arxze meti vinaidan dineba iyofa rogorc naCvenebia suraT 22 da 

suraT 23-ze. 

 

15. geometriuli monacemebis redaqtoris (Geometric Data Editor) meniudan SearCieT 

sanapiros cxrilis saguSagoebi. gaixsneba cxrili da momxmarebels SeuZlia 

gadaamowmos ukve Setanili maningis koeficientis sizuste. cxrili unda 

gamoiyurebodes ise rogorc naCvenebia cxril 6 ze. 

 

 

amiT sruldeba ganivi kveTebis Setanis procesi. 

 

SekavSireba 

 
am modelSi aris ori SekavSirebis wertili. SekavSirebis wertilSi momxmarebelma unda 

Seiyvanos gawvdomis sigrZe SekavSirebis gaswvriv (reach lengths across the junction), 
Senakadis kuTxe (tributary angle) da gaTvlis meTodi (calculation method). yvela am sakiTxze 

informaciis mopoveba SeiZleba HECRAS–is saxelmZRvaneloSi. 

 

cxrili6: maningis koeficientis adaptireba. 

Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 n #6
1 Upper           999 n 0.05 0.035 0.05
2 Upper           998 n 0.05 0.035 0.05
3 Upper           997 n 0.05 0.035 0.05
4 Upper           995 n 0.05 0.035 0.05
5 Upper           994 n 0.05 0.035 0.05
6 Upper           993 n 0.05 0.035 0.05
7 Upper           992 n 0.05 0.035 0.05
8 Upper           991 n 0.05 0.035 0.05
9 Upper           990 n 0.05 0.035 0.05

10 Upper           989 n 0.05 0.035 0.05
11 Upper           988 n 0.05 0.035 0.05
12 Upper           987 n 0.05 0.035 0.05 0.035 0.05 0.05
13 Upper           986 n 0.05 0.035 0.05
14 Upper           985 n 0.05 0.035 0.05
15 Upper           984 n 0.05 0.35 0.05 0.035 0.05
16 Upper           983 n 0.05 0.035 0.05
17 Upper           982 n 0.05 0.035 0.05
18 Upper           981 n 0.05 0.035 0.05
19 Upper           980 n 0.05 0.035 0.05
20 Low erPoti       100 n 0.05 0.035 0.05
21 Low erPoti       99 n 0.05 0.035 0.05
22 Low erPoti       98 n 0.05 0.035 0.05
23 Low erPoti       97 n 0.05 0.035 0.05
24 Low erPoti       96 n 0.05 0.035 0.05
25 Low erPoti       95 n 0.05 0.035 0.05
26 Low erPoti       94 n 0.05 0.035 0.05
27 Low erLeft       300 n 0.05 0.035 0.05
28 Low erLeft       250 n 0.05 0.035 0.05
29 Low erRight      400 n 0.05 0.035 0.05
30 Low erRight      350 n 0.05 0.035 0.05
31 Low er           499 n 0.05 0.035 0.05
32 Low er           498 n 0.05 0.035 0.05
33 Low er           497 n 0.05 0.035 0.05
34 Low er           496 n 0.05 0.035 0.05
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16. daaWireT 

“SekavSirebis” 

(Junction) Rilaks 

geometriuli 

monacemebis 

redaqtorSi 

gamoCndeba 

pirveli 

SekavSireba. 

 
16.1. pirveli 

SekavSirebaSi 

SeiyvaneT aRwera: 

“ganayofis 

danawevreba qveda 

da qvedafoTis 

danayofebad” (“Division Upper into Lower and LowerPoti”)aRwera mxolod 

informaciisTvisaa. 

16.2 Sesatania ori manZili: 

16.2.1. manZili mdinare rionis zedadinebidan (Rioni Upper) mdinare rionis qveda 

foTamde (Rioni Lower Poti) (280.91m). am SemTxvevaSi gvaqvs30ºkuTxe  zeda rionis 

(Rioni Upper) da rioni foTis (Rioni Poti)segmentebs Soris. es kuTxe gamoiyeneba im 
SemTxvevaSi Tu gaTvlebisTvisviyenebT momentis meTods. 

aRniSnuli manZilis mopoveba 

SeiZleba cxrli N 4-dan. 

 
SekavSirebis gaTvlis meTodis 

SerCevis Sesaxeb informacia 

xelmisawvdomia HECRAS–is 
saxelmZRvaneloSi. damyarebuli 

dinebisTvis virCevT energiis 

meTods,xolo daumyarebeli 

dinebisTvis axali energiis 

balansis meTods gamoviyenebT, 

raTa movagvaroT problema, 

romelic warmoiqmneba 

SekavSirebis wertilebs Sori-

Sors gazomili seqciebiT (ganivi 

kveTebis azomvebis Catareba 

rekomendirebulia rac SeiZleba 

axlos SekavSirebis 

wertilebTan, gadafarvebis 

gareSe!). 

 
mas Semdeg, rac HECRAS–Si 
SevitanT yvela monacems, 

momxmareblis interfeisi unda 

gamoiyurebodes ise, rogorc 

naCvenebia suraT 26-ze. 

 

17. gaimeoreT yvela procedura meore SekavSirebisTvis. 

 

17.1 SeitaneT aRwera da darCenili informacia. procesis bolos Setanili informacia 

unda gamoiyurebodes ise, rogorc naCvenebia suraT 27-ze. Tu gaTvlis momentis 

meTodi araa SerCeuli, kuTxeebi programas ar miewodeba. es araa problema. suraT 

27-ze naCvenebia interfeisis saboloo saxe. 

 

 

suraTi 24: manZilebi 1 

SekavSirebaSi 

suraTi 25: manZili 2 

SekavSirebaSi. 

 

16.2.2. manZili rioni zeda(Rioni Upper)  da rioni qveda 
(Rioni  Lower) segmentebs Soris (376.54m). 

 
suraTi 26: SekavSireba  1 monacemTa Setana 

 
suraTi37: SekavSireba 2  monacemTa Setana 
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sasazRvro da sawyisi pirobebi.  

 
hidravlikuri modelis warmatebiT gaTvla Tu warumatebloba aseve ukavSirdeba 

sasazRvro pirobebsboundary conditions (BC).CvenTvis mdinaris sistema Sedgeba ori 

gansakuTrebuli garemosgan: is mdinaris sistema, romelsac vaanalizebT 

(gaanalizebuli sistema) da Cvens mier gaanalizebul sistemaze gare faqtorebis 

zegavlena. sistemis analizi xdeba gare faqtorebisgan izolaciaSi, magram amave dros 

sasazRvro pirobebis dadgenisas savaldebuloa im gare Zalebis da faqtorebis 

gaTvaliswineba, romlebic zegavlenas axdenen Sesaswavl mdinaris sistemaze.  

 

am savarjiSoSi ori situaciuri analizi ganixileba: damyarebuli da daumyarebeli 

dineba.  

 

damyarebuli dinebSi moiazreba, rom mdinaris sistemis nebismier seqciaSi xarji 

mudmivia drois nebismier momentSi. ori ganivi kveTs SeiZleba hqondes xarjis 

gansxvavebuli maCvenebeli, magram es maCvenebeli rCeba ucvleli drois garkveuli 

intervalis ganmavlobaSi. damyaerebuli dinebis analizis dros iTvleba, rom wylis 

ucvleli raodenoba Sedis mdinaris sistemaSi drois xangrZlivi periodis 

ganmavlobaSi, iqamde, manam sistema ar dastabilizirdeba (Semavali=gamavali). iTvleba, 

rom sistemis yvela seqtors, romelsac aqvs unari miiRos wyali, ivseba. Sesabamisad 

damyarebuli dinebis analizi kargad asaxavs hipoTeTur grZelvadian, xangrZlivi 

wyaldidobas. amave mizezis gamo damyarebuli dinebis analizi ar gamoiyeneba pikuri 

xarjis analizis dros, vinaidan Sedegad SeiZleba miviRoT wyaldidobis usafuZvlod 

gadametebuli Sefaseba. (wyaldidoba ufro xanmoklea, vidre dro pikuri xarjis 

stabilizirebisas) 

 

daumyarebeli dinebis analizi sruldeba sistemaSi dinebis talRebis simulaciisTvis 

(hidrografi). es aris standartuli analizi, romelic tardeba datborvisas. 

 
sawyisi pirobebi ukavSirdeba im xarjs, romelic gvaqvs simulaciis sawyis momentSi 

(dro 0). xSiria, rodesac sistemas amuSaveben damyarebuli dinebis modeliT ramodenime 

saaTis intervalisTvis, iqamde manam daumateben daumyarebeli dinebis talRuri 

frontis models.es acilebs models garkveul arastabilurobisgan. damyarebuli 

dinebis Sedegebi, aseve, SeiZleba gamoviyenoT, rogorc sawyisi pirobeba daumyarebeli 

dinebis analizisTvis.  

 
damyarebuli dinebis analizi 
 
HECRAS-Si arsebobs oTxi saxis sasazRvro piroba damyarebuli mdgomareobisTvis: 

cnobili wylis zedapiri (Known water surface), kritikuli siRrme (critical depth), saSualo 

siRrme (normal depth) da xarjis mrudi (rating curve). 
 

sistemis gasavali aris Savi zRva. Sav zRvaSi wylis doneze zegavlenas axdens 

mimoqceva, aseve mimoqcevis amplituda garkveul wilad ukavSirdeba okeneSi wylis 

donis cvalebadobas. wylis donis gansazRvra, Sesabamisad aris gamarTlebuli da 

saWiro orive, daumyarebeli da damyarebuli analizis SemTxvevaSi.  

 
zedadinebaSi ramodenime “sqemis” (“profiles”) SerCevaa SesaZlebeli.“sqema” aris xarjis 

maCvenebeli, wylis is raodenoba, romelic Sedis sistemaSi zedadinebis seqciaSi da 

romelic momxmarebelma SearCia prioritetis mixedviT. yoveli “sqema” muSavdeba 

programul uzrunvelyofis mier damoukideblad: Tu Tqven daamatebT oTx “sqemas”, 

gveqneba oTxi damukidebeli programis gaSveba oTxi damoukidebeli SedegiT, aseve 

momxmarebels SeuZlia gamosaxos Sedegebi erTdroulad, raTa Seadaros isini 

erTmaneTs. rogorc wesi, “sqema” arisxarji, romelic ukavSirdeba sxvadasxva 

ganmeoradobis periodebs. 

 

bolo wlebSimdinare rionze SeiniSneba wlis maqsimaluri xarjis maCveneblis zrda, 

rac statistikur monacemebSi aisaxeba. Canawerebi xelmisawvdomia 1939 wlidan 1990 

wlamde. 
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am magaliTSi Cven vuTiTebT 6 “sqemas”, viwyebT 500 m3/w da vasrulebT 3000m3/w, 500m3/w-is 

bijiT. 

 

18.HECRAS-Si SearCieT Rilaki 

“damyarebuli dinebis monacemebis 

redaqtireba/Setana” (Edit/Enter steady 
flow data). momxmarebelma unda 

waikiTxos saxelmZRvanelo am etapis 

gansaxorcieleblad. 

 

19. interfeisi moiTxovs“sqemebis” 

raodenobis da dinebis maCvenebelis 

miTiTebas yoveli SenakadisTvis. 

davuSvaT, rommdinare rionis 

zedadinebaSi, Semodis xarjis 

fiqsirebuli raodenoba (magaliTad 

500m3/w), am raodenobis gadanawileba 

qveda dinebasa da foTis dinebas Soris 

damokidebulia sistemis hidravlikaze 

an/da adamianis zemoqmedebaze.igive 

meordeba meore SekavSirebisTvis qveda 

da qveda marcxena da qveda marjvena 

gawvdomebs Soris. momxmarebels aqvs 

ori arCevani: 

19.1.davadginoT dineba yoveli 

gawvdomisTvis (winapirobiT) 

19.2.SevafasoT dineba yovel gawvdomaze da mivceT HECRAS-s saSualeba 

moaxdinos hidravlikis optimizacia  dinebis swori gadanawilebisTvis 

yoveli SekavSirebis wertilSi.  

 

Cven ganvixilavT orive SesaZleblobas, dineba yovel gawvdomaze saWiroebs monacemebis 

Setanas. 

  
 

 

suraTi4:gambelis eqstrimaluri albaTuri 

grafiki. asaxavs istoriuli wyaldidobebis 

Canawerebs. 

daSvebebi dinebis danawevrebisas.  
damyarebuli dinebis da SekavSirebis SemTxvevaSi, Semavali wylis raodenoba unda utoldebodes 

sistemidan gasuli wylis raodenobas. Cven SemtxvevaSi Qin= Qout1 + Qout2 
gawvdomaSi, yoveli damoukidebeli ‘i’ monakveTisTvis Qi= Ai.Vi =mudmivi. vinaidan mdinare 

subkritikulia da daxris kuTxe umniSvneloa, imisTvis, rom davadginoT dinebis danawevreba 

vuSvebT, rom dinebis sicqare samive seqciaSi erTnairia. am daSvebiT viRebT Ain= Aout1 + Aout2 
 

mxolod am savarjiSos farglebSi, Cven vvaraudobT, rom qvedamarjvena (LowerRight) da 

qvedamarcxena (LowerLeft) ganStoebebs aqvT identuri ganivi kveTebi da qvedafoTis (LowerPoti) 
zona (Lower reach) warmoadgens dinebis 20%-s, xolo zeda Senakadi 80%-s. Sesabamisad, Tu “X” 

aris dineba mdinare rionis sistemis zedadinebaSi, 0.2*X miedineba mdinare rioni foTSi da 0.8*X 

miedineba qveda rionSi da 0.5*0.8*X oriveSi, qveda marjvena da qveda marcxena gawvdomaSi. 

 

momxmarebels SeuZlia Secvalos daSveba nebismier dros
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monacemebis Setanis 

bolos, interfeisi 

gamoiyureba Semdegnairad 

(suraTi 29): 

Rilaki “daamate dinebis 

cvlilebis 

adgilmdebareoba” (Add 
Flow Change Location) 
saSualebas gvaZlevs 

daamatos an gaauqmos 

xarji nebismier SerCeul 

adgilas. es saSualebas 

gvaZlevs mcire 

Senakadebis an 

wyalgasayarebis 

simulaciisas Tavi 

avaridoT formaluri parametrebis Seyvanas. 

 

20. damyarebuli dinebis (Steady Flow Data) monacemebis interfeisidan SearCieT 

gawvdomis sasazRvro pirobebis (Reach Boundary Conditions) Rilaki.  

 
Sida sasazRvro pirobebi (SekavSireba) ukve dadgenilia da mzaa. 

darCa mxolod qvedadinebis sasazRvro pirobebis (Savi zRva) miTiTeba da zedadinebis 

sasazRvro pirobebis dadgena rionis zedadinebis gawvdomisTvis. 

• Tu sistema sruliad subkritikulia, maSin zedadinebis sasazRvro pirobebi araa 

saWiro. 

• Tu sistema sruiliad superkritikulia, maSin qvedadinebis sasazrvro pirobebi 

araa saWiro. 

• Tu sistemas axasiaTebs subkritikuli da superkritikuli seqciebi, orive 

sasazRvro pirobaasavaldebulo. 

 

rogorc wesi, momxmarebelma unda dauSvas rom sistema aris subkritikuli, Tu 

ferdobis daxriloba Zalian mcirea (magaliTad <1.2%).nebismier SemTxvevaSi, 

momxmarebels SeuZlia dauSvas nebismieri reJimi da programis gaSvebis Semdeg 

gadaamowmos, iyo Tu ara es daSveba marTebuli da moiTxovs Tu ara Sesworebas. 

 

am SemTxvevaSi sruliad naTelia, rom mdinare rionis Sesaswavlisegmenti sruliad 

subkritikulia da Sesabamisad Cven gvesaWiroeba mxolod qvedadinebis sasazRvro 

pirobebis miTiTeba. 

oTxi parametris garda, Cven unda davadginoT wylis done Sav zRvaSi da mivuTiToT is 

qveda-marjvena (LowerRight) bolo ganiv kveTSi, qveda-marcxena (LowerLeft) bolo 

ganivkveTSi da qvedafoTis (LowerPoti)  gawvdomis bolo ganivkveTSi. 

maRali wylis done Sav zRvaSi niSnavs, rom Seqceuli wylis raodenoba metia, rac did 

zegavlenas axdens sistemaze da drenaJi gaZnelebulia. Sesabamisad es sasazRvro piroba 

mniSvnelovania wyaldidobis analizis dros. 

 

Cven vuTiTebT sasazRvro pirobebs (BC)nulovan doneze da +0.3m (gansxvavebul 

gaTvlebSi) rogorc magaliTi. 

suraTi 30: gviCvenebs, Tu rogoria damyarebuli dinebis sasazRvro pirobebi. Sida 

sazrvrebi dadgenilia. momxmarebels moeTxoveba daamatos sasazRvro pirobebi 

qvedadinebis mimarTulebiT, Tu Cven miviCnevT mas subkritikulad. 

suraTi 31gviCvenebsinterfeiss romelic Cndeba “cnobili wylis zedapiri” (Known W.S)-
Rilakze daWerisas. wylis simaRle (absoluturi simaRle proeqtis datumTan 

mimarTebaSi, rogorc ganiv kveTebSi aris mocemuli). 

programis pirveligaSvebisas Cven vuTiTebT nulovan simaRles yvelafrisTvis, Semdegi 

gaTvlebisTvis vuTiTebT +0.3 m-s. 

mas mere, rac sasazRvro pirobebi dadgenilia, interferisi unda gamoiyurebodes ise, 

rogorc naCvenebia suraT 32-ze. 

 

 
suraTi 29: SerCeuli damyarebuli dinebis pirobebi am 

savarjiSosTvis. momxmarebels SeuZlia Secvalos 

damyarebuli dinebis pirobebi nebismier dros. 
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mas mere, rac programas mivawodeT dinebis monacemebi, SeiZleba maTi Senaxva 

“damyarebuli dinebis interfeisis” (Steady Flow Data) fanjaraSi: “faili-Seinaxe rogorc” 

(FIle-Save As) da dinebis monacemebisTvis mivuTiToT sworad SerCeuli saxeli(I.e. 
BC_steady00). 
 
meore dinebis pirobis monacemTa kondicia (Flow Data Condition)damyarebuli dinebis 

pirobebSi aris zeviT ganxilulis msgavsi, erTi gansxvavebis garda: qveda dinebis 

sasazRvro piroba aris +0.5, 0–is magivrad. 

 

rCeva: drois ekonomiis mizniT, gaxseniT “damyarebuli dinebis monacemebis” (Steady Flow 
Data) fanjara da mieciT brZaneba “Seinaxe rogorc” (save as) da miuTiTeT sxva saxeli, 

romelic gamoxatavs axal sasazRvro pirobas. SemdgomSi gaxseniT axalSeqmnili 

monacemTa faili da qvedadinebis monacemi SecvaleT +0.5-ze.  

 
suraTi 30: damyarebuli dinebis sasazRvro pirobebis 

interfeisi. qvedadinebis pirobebi unda ganisazRvros, Tu 

superkritikuli dinebas aqvs adgili. daaWireT suraTze naCveneb 

ujras da Semdeg daaWireT “Known W.S”. es operacia unda 

ganmeordes qvedadinebis sxva gawvdomebisTvisac. 

 
suraTi 31: erTxel daaWireT “Known W.S.” da wylis simaRle 

qvedadinebis sasazRvro pirobebisTvis unda mivuTiToT yvela 

profilisTvis. wylis done dadgenilia 0 yvela profilisTvis da 

gawvdomisTvis. 

 
suraTi 32: interfeisis saboloo saxe 
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21. “damyarebuli dinebis monacemTa” (Steady Flow Data) meniuSi airCieT faili-Seinaxe 

dinebis monacemebi rogorc” (File-Save Flow Data as) da miuTiTeT Sesabamisi 

saxeli axali dinebis monacemisTvis, magaliTad (BC_steady05). 
mxolod erTi cvlilebaa Sesatani: gawvdomis sasazRvro piroba qvedadinebisTvis. 

 

22. daaWireT “gawvdomis sasazRvro pirobis” (Reach Boundary Condition) Rilaks. 
23. orjer daaWireT yovel “cnobil wylis zedapiri” (Known WS) qvedadinebis 

sasazRvro pirobebSi da SecvaleT 0 – 0.5-iT. 
24. mas mere rac SevitaneT cvlileba, SeinaxeT damyarebuli dinebis monacemebi 

(Steady Flow Data) faili-Seinaxe (File-save). 
 
am procesis bolos ornairi “damyarebuli dinebis monacemebis” (Steady Flow Data) gaTvla 

iqneba SesaZlebelia HecRas–is gamoyenebiT. 
 

aRwerili meTodis gamoyeneba: proeqtis Senaxva sxva saxeliT, Semdgom cvlilebebis 

Setana da mis safuZvelze sxva scenaris ageba SesaZlebeliaHecRas–Si. es meTodi drois 

ekonomias emsaxureba da SesaZlo Secdomebisgan Tavis aridebis kargi saSualebaa. 
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daumyarebeli dinebis analizi 

 
wamalaSvilima(2010) Seiswavla hidrografis xelmisawvdomi monacemebi, da 

wyaldidobebis ganmeoradoba, ixileT cxrili 7. 

 

xarjis anaTvlebis aReba xdeboda 

dRiurad. saaTobrivi an/da ufro xSiri 

drois intervaliT aRebuli xarjis 

monacemebi SeiZleba dagvwirdes, raTa 

gaviTvaloT maqsimaluri SesaZlo xarjis 

piki, rac warmoqmnis xarjis uecar zrdas.  

am savarjiSoSi Cven vimuSavebT 10 wlis 

hidrografis monacemebTan, rac naCvenebi 

iqneba SemdgomSi.  

daumyarebel dinebisTvis, HecRas-Si 
moiazreba ramodenime tipis sasazRvro 

piroba. rac Seexeba dablobSi 

ganviTarebul mdinareebs da arxebs, 

yvelaze gavrcelebuli sasazRvro 

pirobebis tipebia: wylis donis 

hidrografi, xarjis hidrografi, wylis 

donis-xarjis hidrografi, xarjis mrudi 

da saSualo xarji.  

zedadinebis sasazrvro piroba aris 

dinebis hidrografi da gamoiyeneba rionis 

zedadinebis (Upper reach) zeda seqciaSi.   
25. SearCieT Rilaki “daumyarebeli 

dinebis redaqtireba/Setana” 

“Edit/Enter unsteady flow 
data”gamoCndeba daumyarebeli 

dinebis redaqtirebis fanjara. mas Semdeg rac Tqven daaWerT nebismier 

sasazRvro pirobis Rilaks, gaaqtiurdeba SesaZlebeli sasazRvro pirobis 

brZanebebi.  

26. SearCieT rionis zedadinebis (Rioni-Upper)sasazRvro pirobebi da Semdeg 

gaaqtiurebuli dinebis hidrografis (Flow Hydrograph) brZaneba.  
 

movlenis zusti TariRi rogorc aseTi araa mniSvnelovani, magram ukeTesia 

programas mivawodoT realuri dro mTeli proeqtis ganmavlobaSi.  

wyaldidoba moxda 31.01 da 11.02 intervalSi da Cven aviRebT am TariRebs 

modelirebisTvis. 
 
 

days 

1987 
Observed 
Discharge 

 m3/s 
10 25 50 100 200 

1 236 191 226 253 279 305 

2 276 223 265 296 326 357 

3 780 632 750 837 923 1010 

4 2120 1718 2038 2275 2510 2745 

5 3640 2951 3500 3907 4311 4714 
6 1720 1394 1653 1846 2037 2227 

7 1550 1256 1490 1663 1835 2007 

8 1060 859 1019 1137 1255 1372 

9 1270 1029 1221 1363 1504 1644 

10 1100 891 1057 1180 1302 1424 

11 660 535 634 708 781 854 

12 530 429 509 568 627 686 

cxrili 7: danakvirvebi wyaldidoba 1987 

w. da dadgenili ganmeoradobis intervali 

(wamalaSvili, 2010). gaiTvaliswineT, rom 

hidrografis mrudi ukavSirdeba 

xelmisawvdom wyaldidobas, romelic 1987 

wels moxdda.  
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27. xarjis hidrografis monacemebis 

miwodeba:  

27.1. monacemebis Setanis bolo etapze, 

interfeisi unda gamoiyurebodes 

ise, rogorc naCvenebia suraT 32-

ze. gaiTvaliswineT, rom sawyisi 

xarjis ganmeoreba xdeba orjer, 

vinaidan miviRoT modelis 

stabiluri suraTi manam Semova 

talRa.  
qveda sasazRvro pirobebis kontroli xdeba 

Savi zRvis wylis doniT.  

 

vinaidan bolo ganivi kveTi araa ganlagebuli 

zRvaSi, savaraudod ukeTesia, SevarCioT 

saSualo siRrme, rogorc sasazRvro pirobis 

maCvenebieli da ara fiqsirebuli wylis done. 

 
am magaliTSi, Cven unda ganvixiloT saSualo 

siRrme 0.001 da Semdeg SevcvaloT wylis done 

fiqsirebuli sididiT Tu miRebuli Sedegebi 

ar iqneba damakmayofilebeli.  

idealuri SemTxveva iqneba, Tu, ganvavrcobT 

ganivkveTebs zRvaSi im donemde, manam ar 

davrwmundebiT, rom mdinaris dinebas aRar aqvs 

zegavlena wylis cirkulaciaze zRvaSi. 

vinaidan ganivi kveTebi ar aRweven zRvas, unda 

moxdes SerCeuli sasazRvro pirobebis SerCeva-

testireba.  

28. SearCieT sami sasazRvro piroba 

qvedadinebisTvis da miuTiTeT “saSualo siRrme” (normal depth) 0.001–is toli 

samive SemTxvevaSi. interfeisi am etapze unda gamoiyurebodes iseve, rogorc 

naCvenebia suraT 34-ze.  

informaca: Rilaki “Add RS” saSualebas aZlevs momxmarebels Seitanos programaSi 

hidrografis monacemebi, struqtura an misi darRveva sistemis nebismier wertilSi. es 

parametri muSaobs igive principiT, rac damyarebuli dinebisas Segvxvda. am opciis 

gamoyenebiT SesaZlebelia miwodebuli an miRebuli wylis donis monacemebis nebismieri 

meqanizmis simulacia.  

29. “daumyarebeli dinebis monacemTa” (Unsteady flow Data) fanjris interfeisSi, 

SearCieT “sawyisi pirobebis” (Initial Conditions) Canamati. Cven vuSvebT, rom sawyisi 

pirobebi, Stormamde gamoiyureba ise, rogorc naCvenebia suraT 35-ze. 

 

 
suraTi 33: wylis dinebis hidrografi, 

Sesatani monacemebi. 
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modelis gaSveba da Sedegebis analizi. 

damyarebuli dineba 

30. imisTvis, rom 

gavuSvaT HecRas–i 
damyarebuli 

dinebisTvis, SearCieT 

“Seasrule 

damyarebuli dinebis 

simulacia” (perform a 
steady flow 
simulation)Rilaki 

31. mas mere, rac 

gamoCndeba 

“damyarebuli dinebis 

analizis” (Steady Flow Analysis) interfeisi, SearCieT Sesabamisi geometriuli 

monacemebis faili(geometry file) da damyarebuli dinebis (steady flow) faili: erTi 

0 simaRlisTvis da meore 50 sm simarlisTvis qvedadinebis bolosTvis. 

32. SearCieT “subkritikuli dinebis reJimi” (Subcritical flow regime) da daaWireT 

“gadaTvlis” (compute) Rilaks. gadaTvlas dasWirdeba wamebi. 

Sedegebis analizi 
Rrma analizi moiTxovs dros da Sedegebis gadamowmebas. am savarjiSos farglebSi 

monacemebis aseTi sruli ganxilva araa dagegmili. 

Sesamowmebeli parametrebis Semcirebuli siaa: 

a. dinebis reJimis (subkritikuli) SerCevis adekvaturobis gadamowmeba. 

b. yuradRebiT gadaaTvaliereT Secdomebis, gafrTxilebis da SeniSvnebis (errors, 
warning and notes) Sedegobrivi faili. gvxvdeba Secdomebi romlebic aucileblad 

unda gaviTvaliswinoT, esenia: ganivi kveTebis damatebis moTxovna da 

cvlilebebis moTxovna gadazidvebis gaTvlebSi.  

c. gadaamowmeT SerCeuli ganivi kveTebis Sesabamisoba. 

d. gadaamowmeT sasazRvro pirobebis Sesabamisoba.  

 
suraTi 34: sasazRvro pirobebi daumyarebeli dinebis 

analizisTvis, romelic SerCeulia pirveli gaangariSebis 

Casatareblad. 

 

suraTi35:sasazRvro  

pirobebi daumyarebeli 

dinebis analizisTvis 

(daSvebuli). 

 
suraTi 36: damyarebuli analizis gaSvebis interfeisi. 
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e. gadaamowmeT ganivi kveTebis gavrcobis Sesabamisoba. zogi ganivi kveTi SeiZleba 

gaiWimos vertikalurad (warmoqmnas “kedeli” maRali xarjis dros) raTa models 

mieces saSualeba gadaiTvalos wylis dineba. es dauSvebelia. 
f. modelis kalibracia xelmisawvdomi monacemebis gamoyenebiT: xarjis mrudis 

an/da wylis niSnulebis daxmarebiT. am procesma SeiZleba moiTxovos damatebiTi 

dazustebebi magaliTad: struqturebis damateba. 

g. moTxovnisdamixedviT SeitaneT cvlilebebi analizSi 

 

qveviT mocemuli yoveli qmedebis gansazRvreba.  

dinebis reJimis gadamowmeba 

dinebis reJimis gadamowmeba SeiZleba moxdes ramodenimenairad:  

• daaWireT Rilak “ganivkveTebis  gadaTvaliereba” (view  profile)HR–is ZiriTad 

interfeisSi gamoisaxeba 

igivenairad rogorc suraT 

37-ze. SesaZlebelia 

gawvdomebis da ganivi 

kveTebis (am SemTxvevaSi 6-

mde) damateba Sesabamisi 

Rilakis gamoyenebiT. 

• brZaneba “parametrebis 

cvladebis” (options-variables) 
gamoyenebiT gadaamowmeT aris 

Tu ara SerCeuli kritikuli 

siRrme. Tu kritikuli 

siRrmis xazi wylis doneze 

qveviTaa romelime 

monakveTze, maSin dinebis 

reJimi subkritikulia. 

zogjer HecRas-i ar 

gviCvenebs kritikuli 

siRrmis xazs, es xdeba im 

SemTxvevaSi, rodesac 

Sedegebis SeuTavseblobas ar 

aqvs adgili. Sesabamisad, Tu 

kritikuli siRrmis xazi araa 

naCvenebi, eseigi gaTvlebi uSecdomodaa ganxorcielebuli.  
• sxva parametria: “aCvene Sedegebis mimoxilva cxrilis saxiT” (view summary output 

look up tables). cxrili ajamebs ganivi kveTebis ramodenime hidravlikur 

maxasiaTebels. bolo svetSi naCvenebia froudes ricxvi dinebisTvis (arxisTvis). 

darwmundiT, rom is (froudes ricxvi) yvelgan 1-ze naklebia. 

Secdomebi, gafrTxileba da SeniSvna. 

ZiriTadi meniudan SearCieT Rilaki “Secdomebis, gafrTxilebis da SeniSvnebis 

Sejameba” (Summary of errors, warnings and notes). am etapze savaldebuloa wavikiTxoT 

Sesabamisi seqcia HecRas–is saxelmZRvaneloSi (11-3). Tu adgili aqvs Secdomebs, 

programa Sewyvets muSaobas. waikiTxeT gafrTxilebebi Zalian didi yuradRebiT, magram 

maTi arseboba ar migviTiTebs savaldebulo cvlilebebze da qmedebebze. SeniSvnebi 

gviCveneben imas, Tu rogor midismoqmedebs modeli. 

 
Tu adgili aqvs energiis uecar cvlilebas or ganiv kveTs Soris 70 an 140%-iT da/an 

sxva uecari cvlileba SeiniSneba gadazidvis gaTvlebis maCveneblebSi (araregularuli 

seqcia), maSindamatebiTi ganivi kveTebis miwodebaa saWiro. es SeiZleba niSnavdes, rom 

unda Catardes damatebiTi azomvebi.  HecRas-SigaTvaliswinebulia ramodenime opcia, 

romlis saSualebiTac SesaZlebelia damatebiTi ganivi kveTebis interpolacia. 

(ganxilulia qveviT). 

Secdomas gviCvenebs yoveli profilisTvis, vinaidan Sedegebs HecRas–i ganixilavs 

damoukideblad.  

 
suraTi  37: grZivi profili  SeiZleba 

gamovyenot araregularobis dasadgenad da 

dinebis reJimis koreqtirebisTvis. 
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ganivi kveTebis interpolaciis SesaZleblobebi. 

HecRas-s aqvs SesaZlebloba geometriuli interpolaciis, raTa xelovnurad Seqmnas 

imaze meti ganivi kveTi, vidre velze gasvlisas iyo mopovebuli.  

interpolirebuli ganivi kveTebis gauqmebaSeiZleba nebismier dros.  interpolacias 

uzrunvelyofs rTuli algoriTmi, romelic axdens gaTvlas or ganiv kveTs Soris. 

SesaZlebelia rogorc geometriul interpolaciis, aseve xorklianobis interpolaciis 

Sesruleba. 

momxmarebeli irCevs maqsimalur daSorebas or seqcias (ganiv kveTs) Soris daam 

gaTvlebis ganxorcieleba SesaZlebelia or seqciis, gawvdomis, qvegawvdomisTvis Tu 

mTeli mdinarisTvis. 

 
kerZod, rodesac xdeba interpolacia or ganiv kveTs Soris, momxmarebels SeuZlia 

“gawyvitos” interpolacia seqciebs Soris. rac saSualebas gvaZlevs Tavi avaridoT 

damatebiTi cdomilebebis Setanas modelSi, romelic iqneboda gamowveuli avtomaturi 

interpolaciiT. 

suraT 38 da suraT 39-ze naCvenebia HecRas–Sixelmisawvdomiinterpolaciis brZanebebi. 

arCeviTi interpolaciis Catareba xels uwyobs modelis gaZlierebas. 

suraTi 40 suraTi 41 da suraTi 42 gviCveneben interpolirebuli ganivi kveTebis 

gamosaxvis or opcias. gaiTvaliswineT, rom es aris 1 ganzomilebiani modeli da 

aRniSnuli gamosaxvis meTodi mxolod vizualizaciisTvis gamoiyeneba. gamoTvlebi 

nebismier SemTxvevaSi identuria.  

 

surati  38: interpolirebuli ganivi 

kveTebi  986 da 985 saguSagoebs Soris, 

damakavSirebeli xazebis gareSe. 

suraTi 39: interpolirebuli ganivi 

kveTebi  986 da 985 saguSagoebs Soris, 4 

damakavSirebeli xaziT. 

 
suraTi 40: ganivi kveTebis 

986 da 985 azomvebi. 

 
suraTi 41: interpolaciis 

xazovani meTodis 

gamoyenebiT miRebuli 5 

interpolirebuli ganivi 

kveti mosazRvre ganiv 

kveTebisgan miRebuli. 

suraTi  42: 5 

interpolirebuli ganivi 

kevTi : "Generate for display as 
perpendicular segments to reach 
inverter" opciis gamoyenebiT. 

 
momxmarebels SeuZlia gaaerTianos ganivi kveTebi, Caataros axaligaangariSebebi da 

gaakontrolos Secdomebi da gafrTxilebebi.  
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ganiv kveTebis adekvaturobis 

gadamowmeba 

HecRas-i aris mZlavri 

programuli uzrunvelyofa da 

zogjer xelovnurad cvlis 

gaangariSebebs, raTa mieces 

saSualeba daasrulos 

hidravlikuri gaTvlis procesi. 

informacia, HR–is mier 

ganxorcielebul nebismier 

cvlilebis Sesaxeb, momxmarebels 

miewodeba gafrTxilebis saxiT. 

suraTi 43 gviCvenebs 988 

saguSagos rionis zeda seqciaSi. 

pirveli ganivi kveTisTvis (500m3/w) 

mdinare miedineba ganivi kveTis 

areSi. 
 
igive suraT 43-ze, me-4 

profilisTvis (2000m3/w) mdinare 

scdeba marcxena jebirs. esaris 

SeuZlebeli, vinaidan 270.85m-ze, 

jebiris simaRle aris 6.12m, 

mniSvneloba 0.12m metiT metia, 

vidre wylis simaRle. es aris 

HecRas–is standartuli qceva. 

winapirobis mixedviT, HR-i 

tboravs im teritorias, romlis 

simaRle naklebia wylis doneze, 

amisdamiuxedavad seqciebs Soris 

kavSiri ar uzrunvelyofs 

datborvis process. am problemis 

Tavidan asacileblad, 

momxmarebelma unda daafiqsiros 

jebiris simaRle ganiv kveTze im konkretul wertilSi. suraTi 44 gviCvenebs HecRas–is 
gaangariSebebs maSin, rodesac programas iukve miewoda informacia jebiris simaRleze. 

me-4 profilSi aRar gvaqvs wylis gavrceleba marcxena napirze. imisTvis, rom 

davafiqsiroT jebiris simaRle, momxmarebelma unda SearCios ganivkveTze wertili, 

sadac ganlagebulia jebiri,“geometriul monacemTa redaqtoris” (Geometric data editor) 
fanjaraSi. Semdeg saWiroa ganivi kveTis redaqtireba da jebiris damateba “jebiris 

parametris” (option-levee)gamoyenebiT. ixileT suraTi 45. 

me-6 profilisTvis (3000 m3/w) marcxena napiri itboreba. saWiroa am ganivi kveTis gaWimva 

im wertilamde, sadac datborvas aRar eqneba adgili, vinaidan agegmili ganivi kveTi 

araa sakmarisad grZeli da programuli uzrunvelyofa “aSenebs” xelovnur wylis 

kedels ganivi kveTis bolos, rac ar Seesabameba realobas. 

es mianiSnebs imaze, rom agegmarebis Catareba saWiroa ganmeorebiT am ganivi kveTis 

nawilisTvis. es ganivkveTi araa gamosadegi da saWiroebs lateraluri dacviTi 

konstruqciis miTiTebas, magaliTad jebiris miTiTebas. 

 

 
surati 43: sami profili (scenari), warmodgenilia 

erT ganiv kveTSi. pirveli scenarisTvis wylis 

done rCeba kalaptSi. me-4 da me6 profilebisTvis 

(scenarioebisTvis) xdeba “xelovnuri kedlis” 

aRmaerTva modelis mier, marcxena napirze, 

gaTvlebis gasagrZeleblad. 

suraTi 44: igive saxis gaTvlebi, magram axla 

jebirebis identifikatoris gareSe.  
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suraTi5: jebirebi agebulia ganivkveTebis redaqtorSi “parametrebi-jebirebi” (option-levee), 
opciis gamoyenebiT.  

 
sasazRvro pirobebis kontroli 

adekvaturi sasazRvro pirobebis miTiTeba umniSvnelovanesi aspeqtia warmatebuli 

modelis agebisas. zogadad momxmarebels urCevnia miuTiTos “sakvlevi regioni”  

sasazRvro pirobebisgan moSorebiT. am SemTxvevaSi cdomileba SeiniSneba sazRvrebTan 

da modelis (sistemis) Sida, centralur nawils eqneba ukeTesi Sedegebi, naklebi 

cdomilebiT. am meTodma SeiZleba ar imuSaos im SemTxvevaSi, Tu area xasiaTdeba 

dabali daqanebiT an/da subkritikuli dinebis SemTxvevaSi, vinaidan ukanasknel 

SemTxvevaSi saqme gvaqvs Sebrunebuli wylis efeqtTan.  

 

ganxilul SemTxvevaSi, qvedadinebis sasazRvro piroba aris wylis done Sav zRvaSi. 

savarjiSoSi wylis doned miTiTebulia savaraudo erTeulebi 0 da 5m, vinaidan 

saSualeba gvqondes davafqsiroT, ra gansxvavebas gvaZlevs wylis donis cvalebadoba. 

realur kvlevaSi mizanSewonilia saWiro azomvebis Catarebaa. 

 

momxmarebeli iZulebulia daadginos wylis fiqsirebuli done rogorc sasazRvro 

piroba, vinaidan ganivi kveTebis gazomva saWiroa im adgilamde, sanam wylis donis 

cvalebadoba ar iqneba damokidebuli xrjze. es SeiZleba iyos Rrmad zRvaSi. aseT 

SemTxvevaSi saukeTeso gadawyvetilebaa xarjis mrudis miTiTeba, rac konkretul 

kvlevaSi iyo SeuZlebeli. 

gaiTvaliswineT, rom wylis donis fiqsirebuli sididis miTiTebiT, Cven vuSvebT, rom 

qveda dinebis ganiv kveTSi wylis done ar icvleba xarjis cvalebadobasTan erTad. 

Secdomaa Tu bolo ganivi kveTi agebulia napirebs Soris da araa Ria. qvedadinebis 

sasazRvro pirobebi gavlenas axdenen gaangariSebebis Sedegebze. rCevaa gaiTvaloT 

realobasTan axlomdgomi xarjis mrudi (daaxloebiT) da Semdgom SeadaroT HecRas –is 
mier gaTvli mrudi savele samuSaoebis Sedegad miRebul mrudTan. 

modelis kalibreba da legalizeba SeiZleba moxdes damoukidebeli gazomvebis 

daxmarebiT. am kvlevaSi es informacia araa xelmisawvdomi. xarjis mrudebis Sedareba 

SeiZleba CaiTvalos umokles gzad gaTvlebis legitimizaciisTvis. 
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daumyarebeli dineba 

33. HecRas–is daumyarebeli dinebis 

rejimSi gaSvebisTvis SearCieT 

Rilaki “Caatare daumyarebeli 

dinebis simulacia” (perform a 
unsteady flow simulation). 

suraTi 46 gviCvenebs daumyarebeli 

dinebis analizisTvis savaldebulo 

monacemebs. gaiTvaliswineT, rom dRe 

da saaTis miTiTeba saWiroa da unda 

Seesabamebodes hidrografis 

monacemebs. 

hidrografis informacia 

xelmisawvdomia yoveli 24 saaTisTvis. 

gaTvlebis interpolacia xdeba 

yoveli 10 wuTisTvis. HecRas–i 
axdens 24 saaTiani hidrografis 

interpolacias gaTvlebis 

gansaxorcieleblad. 

imisdamiuxedavad, rom gaangariSeba 

xdeba 10 wuTiani intervaliT, 

programa gvawvdis gadaTvlebs 6 

saaTiani intervaliT, ise rogorc 

miTiTebulia interfeisSi. 

daumyarebeli dinebis SemTxvevaSi 

Cven gvaqvs ramodenime parametri gamoTvlebisTvis.  

momxmarebels SeuZlia SearCios sxvadsxva tolerantoba, meTodi xaxunis kuTxis 

gasaTvlelad, testirebis saxiT gauSvas programa, raTa moaxdinoT ukan 

SemoRweuli wylis raodenobis efeqtis optimizacia (rekomendirebulia, rodesac 

xdeba wylis zRvaSi Sedineba). waikiTxeT saxelmzRvanelos Sesabamisi Tavi. 

34. SeitaneT monacemebi ise, rogorc naCvenebia suraT 44-ze da Semdeg daaWireT 

Rilak “gaTvla” 9 compute). 

 

suraTi 46: daumyarebeli mdgomareobis 

gaTvlebis interfeisi.  
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gaTvlebis amdagvari 

gadamowmeba da 

legitimacia msgavsia 

damyarebuli dinebis 

gaTvlis SemTxvevaSic.  

momxmarebelma unda 

aaridos Tavi 

daumyarebeli dinebis  

gaangariSebisgan manam ar 

Caatarebs damyarebuli 

dinebis gaTvlebs da 

moaxdens Sedegebis 

gadamowmebis gakeTebamde.   

35. ZiriTadi meniudan 

SearCieT Rilaki 

“profilebis naxva” 
(view profiles).daumateT 

gawvdoma ise rogorc 

naCvenebia suraTi  . 
35.1. mausis marJvena 

Rilakize daWeriT 

(grafikis SigniT) 

gamoiZaxeT 

brZaneba“SearCieT 

cvladebi” (select 
variables), Semdeg 

miuTiTeT marcxena 

da marjvena napirebi 

da wylis zedapiri. 

imisTvis rom, 

gadavamowmoT sasazRvro 

pirobebi daumyarebeli 

dinebisTvis (saSualo 

siRrme), suraTi 47, 

amoxazeT grZivi profili 

zeda seqciidan (upper) 
qveda marcxena seqciis 

CaTvliT (LowerLeft).  
 

 “saSualo siRrmis 

sasazRvro pirobebis” 

(“normal depth boundary 
condition) dafiqsireba 0.001 
(0.1%) made, gvaZlevs 

wyvetebs ganiv kveTebSi, 

da ganixileba, rogorc 

araadekvaturi profili. 

 

suraTi 48 gviCvenebs modelirebis Sedegebs mas mere, rac xaxunis kuTxe mcirdeba 10-jer 

(0.0001). ukan Sebrunebuli wylis efeqti warmoiSveba Savi zRvis mxridan, Sesabamisad 

situacias Savi zRva akontrolebs. 

 

rogorc naCvenebia zeviT, mizanSewonilia xarjis mrudis gamoyeneba sasazRvro 

pirobisTvis, aseve SerCeuli sasazRvro pirobebi adekvaturad iTvleba, Tu 

gasaanalizebeli sistema Semoifargleba zeda (Upper), qveda (Lower) da rioni-foTis 
(RioniPoti) gawvdomebiT. 

kritikuli seqciis dadgena 

am, konkretul pratikul SemTxvevaSi regionis mowyvladoba wyaldidobisadmi pirdapir 

kavSirSia sistemis lateralur dacviT meqanizmTan (jebirebi).  

 
suraTi  47: grZivi kveTi zeda, qveda da qveda-foTis 

gawvdomis.  zRvis wyalis profile seqciis bolos 

SesaZlebelia gansazRvravdes Secdomas sasazRvro 

pirobebSi. 

 
suraTi 48: sasazRvro pirobebis modifikacia qvedadinebaSi 

0.001 dan 0.0001 made zegavlenas axdens profilze sistemis 

qveda wertilSic.  
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suraTi  warmoadgens “grZivi profilis” (profile plot)amonaxazs, sadac datanilia 

marcxena da marjvena napirebis simaRle rionze momxdari wyaldidobebis maqsimalur 

wylis donesTan erTad.es migviTiTebs, rom saWiroa garkveuli Zalisxmevis 

mimarTva,raTamoxdes wylis masis SeCereba lateralur struqturaSi. 

 
momxmarebelma unda gadaaTvalieros yoveli ganivi kveTis seqcia raTa gamoavlinos 

kompromatuli jebirebi iseve, rogorc es moxda suraT 43 da suraT 44-is SemTxvevaSi. 

seqciebi sadac momxmarebels xvdeba wylis vertikalur gavrceleba aris kritikuli da 

moiTxovs momaval analizss. 

bevr SemTxvevaSi, simaRle araa mniSvnelovani problema gaangariSebisTvis, magram sxva 

hidravlikuri parametrebi warmoSoben problemebs, magaliTad siCqare an energia, 

romelic warmoSobs erozias. 

 
1-D models, iseTs rogorc HecRas-ia, detaluri analizis ganxorcielebisas aqvs 

ramodenime SezRudva. erTganzomilebiani modeli yovelTvis gamomdinareobs Semdegi 

daSvebidan: wylis siCqare ganivi kveTis sxvadasxva monakveTSi erTnairia (kveTis zeda 

da qveda nawilSi). rogorc aseTi, programa gviCvenebs ganivi kveTis dinebis saSualo 

maCvenebels.  

 

meore saxis SezRudva Semdegia: modeli aris 1 ganzomilebiani da gaangariSeba xdeba 

ise, rom modeli mdinares aRiqvavs erT, swor xazad, Sesabamisad gansxvavebebi energiis 

danakargSi mdinaris moxvevisas an/da meandres SemTxvevaSi ar aris gaTvaliswinebuli. 

 
36. SearCieT Rilaki “zogadi profilis amoxazva” (View General Profile 

Plot).standartuli amoxazvis opciidan SearCieT “siCqare” (Velocity) da 

“gawvdomidan” (from Reaches), SearCieT zeda (Upper), qveda (Lower) da qveda-foTi 
(LowerRight). 

suraTi 50 gviCvenebs hidravlikuri maxsasiaTeblebis grZiv profils. am SemTxvevaSi 

dinebis siCqare. grZivi kveTi ar xasiaTdeba TandaTanobiTi gadasvliT, vinaidan 

gvWirdeba meti profili.  

gaiTvaliswineT, rom es informacia aris multi-perioduli: grafiki gviCvenebs ganivi 

kveTis maqsimalur simaRles da ara momentaluri sidides. 

 

suraTi 49: udidesi wyaldidobis grZivi kveTi.es ukavSirdeba lateraluri 

struqturebis simaRles. gives a reference of the elevation of the lateral 

structures. 
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amiT mTavrdeba HecRas–is savarjiSos analizis seqcia. bevri parametri Tu brZaneba 

darCa gansaxilveli romelTa ganxilvac momavalSi moxdeba. 

momxmarebels vurCevT, gadaaTvalieros HecRas-is saxelmZRvanelo, raTa moiZios 

konkretulad is brZanebebi Tu maxasiaTeblebi, romlebic mas dasWirdeba momavalSi 

proeqtebis gansaxorcieleblad. 

HecRas-is ganmasxvavebeli niSnebi. 
HecRas-s aqvs iaraRebis sruli krebuli raTa: 
 

• gaaerTianos, daukavSiros erTmaneTs modelis sxvadasxva struqturebi:  xidebi, 

wyalsadenebi, sagubarebi da rTuli lateraluri struqturebi. 

• imisTvis raTa gavaanalizoT SesaZlebeli gasaumjobesebeli struqturebis agebis 

Sedegebi, da SevadarT arsebul situacias. 

 
isini warmoadgenen gansakuTrebul sainJinro maxasiaTebelebs da moiTxoven did 

yuradRebas,raTa moxdes maTi koreqtuli modelireba. 

momxmarebels movuwodebT HecRas–is meore magaliTis ganxilvas damyarebuli dinebis 

situaciisTvis da xidis modelis (erTi xidis) agebas. momxmarebelma amisTvis unda 

mihyves HecRas–is saxelmZRvanelos meore magaliTs. 

 

 
surati50: hidravlikuri cvladebis grZivi monacemebi. am SemTxvevaSi maqsimaluri 

siCqare ganiv kveTSi. aRsaniSnavia, rom gaTvlebi Sesrulebulia mxolod ganivi 

kveTebisTvis da Sesabamisad interpolacia ar iyo Sesrulebuli da gasaSualoeba 

mcdaria. 


