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winasityvaoba

mcenaris zrda-ganviTarebis procesSi monawileobas Rebulobs uamravi 

gare da Sida faqtori, magram maT Soris wyals, rogorc erT-erT aucilebel 

elements, prioritetuli mniSvneloba eniWeba. es prioriteti izrdeba imiTac, 

rom igi marTvadi faqtoria.

cocxali organizmebis da maT Soris mcenaris zrda-ganviTareba wylis 

gareSe SeuZlebelia. amaze miuTiTebs is faqtic, rom cocxali ujredis wonis 

umetes nawils wyali warmoadgens da zogierT cocxal organizmebSi misi mniSv-

neloba 90%-s aRwevs. amasTan, wyals gadaaqvs sakvebi nivTierebebi, awesrigebs 

Termoregulacias, monawileobas iRebs fotosinTezis procesSi da a.S.

aRsaniSnavia, rom wylis resursebi TiTqmis yvela soflis meurneobis 

produqtebis mwarmoebel qveyanaSi SezRudulia da ganicdis mis deficits wlis 

garkveul periodSi mainc. am periodSi mcenaris wylis resursebiT araoptima-

lurma uzrunvelyofam SeiZleba uaryofiTad gadawyvitos mosavlis bedi.

xSir SemTxvevaSi mcenareTa wyliT uzrunvelyofa bunebriv pirobebSi ver 

xerxdeba da aucilebeli xdeba misi xelovnuri gziT regulireba. magram sa-

soflo-sameurneo kulturebis wyaluzrunvelyofis problemis gadaWra war-

moadgens rTul amocanas da saWiroebs rigi problemebis gaTvaliswinebas,  

radganac  igi  dakavSirebulia  im  garemo pirobebze, romelSic mcenares uxdeba 

zrda-ganviTareba, im fiziologiur procesebze, romelic mimdinareobs mcena-

reSi, niadagis maxasiaTeblebze da sxv. 

gamomdinare aqedan, adamianis winaSe dgeba iseTi sasicocxlo mniSvnelo-

bis sakiTxebis gonivruli gadaWris aucilebloba, rogoricaa wylis resursebis 

menejmenti soflis meurneobaSi.

„wylis resursebis menejmenti soflis meurneobaSi“ - kompleqsuri dis-

ciplinaa, romelic aerTianebs fizikur-qimiur, biologiur, sainJinro da so-

cialur mecnierebebs. misi ZiriTadi mizania, soflis meurneobis xarisxiani 

wyliT drouli uzrunvelyofa programuli da ekologiurad uvnebeli sasof-

lo-sameurneo produqciis misaRebad biosferos ekosistemebis SesaZlo maqsi-

maluri SenarCunebiT.

„wylis resursebis menejmenti soflis meurneobaSi“ moicavs ara mxolod 

arsebuli wylis resursebis diferencirebul aRweras, amJamindeli situaciis, 

socialur-ekonomikuri faqtorebis, ekologiuri sistemis potencialuri mo-



8

culobis analizs, aramed igi iTvaliswinebs soflis meurneobis moTxovnilebas

wylis resursebis gonivruli ganawilebis da ekologiurad sufTa sasoflo-

sameurneo produqciis miRebis mizniT.

samelioracio daniSnulebis nagebobebis dagegmarebis da mSenebloba-

eqspluataciis dros gansakuTrebuli mniSvneloba eniWeba swori sainJinro ga-

dawyvetis miRebas, romelic Tanamedrove sainJinro-teqnikur miRwevebs unda 

efuZnebodes. amitom, sagnis „wylis resursebis menejmenti soflis meurneoba-

Si“ swavlebis ZiriTadi mizania studentebis profesiuli codnis da unarebis 

amaRleba arsebuli wylis resursebis maragis integrirebuli SefasebisTvis da 

misi mdgomareobis prognozirebisaTvis, sarwyavi wylis danakargebis Semcire-

bis meTodebis da melioraciuli daniSnulebis sainJinro nagebobebis proeqti-

reba-eqspluataciis praqtikuli amocanebis gadawyvetis dros. 

Sesabamisad, saxelmZRvanelo aerTianebs saswavlo, samecniero-kvleviTi 

da saproeqto institutebis Teoriul da teqnikur miRwevebs, moqmedi stan-

dartebis moTxovnebs, proeqtirebis normebs da wesebs, saqarTvelos wylis ka-

nonmdeblobis organizaciul da iuridiul aspeqtebs. 

da bolos, „wylis resursebis menejmenti soflis meurneobaSi“ unda emsa-

xurebodes saboloo miznis miRwevas - adamianTa keTildReobis amaRlebas, rac 

soflis-meurneobis mravali dargis specialistis erToblivi gadawyvetilebis

miRebis Sedegadaa SesaZlebeli.

saxelmZRvanelos avtorebi madlobas moaxseneben saqarTvelos saxelmwi-

fo agraruli universitetis, sasoflo-sameurneo hidromelioraciis departa-

mentis ufross, teqnikis mecnierebaTa doqtors, srul profesor eduard ku-

xalaSvils saxelmZRvanelos recenzirebis dros gamoTqmuli SeniSvnebisa da 

winadadebebisaTvis.

avtorebi
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Tavi 1. soflis meurneobis ganviTareba da
wyaluzrunvelyofa

sazRvargareTis qvveynebSi arsebobs erTiani azri imis Sesaxeb, rom sof-
lis meurneoba warmoadgens qveynis ekonomikis umTavres segments da misi nor-
maluri ganviTarebisaTvis aucilebelia, rogorc sasoflo-sameurneo pro-
duqciis warmoebis moculobis, agreTve misi moxmarebis, grZelvadiani progno-
zebisa da programebis Sedgena. mxolod grZelvadiani prognozirebis Sedegadaa 
SesaZlebli gonivruli investiciebis ganxorcieleba soflis meurneobaSi. 

winamdebare TavSi ganxilulia soflis meurneobis dargebis ganviTarebis
perspeqtiva, wylis resursebis menejmentisadmi sistemuri midgoma da wyalsa-
meurneo sistemebis Seqmnisa da funqcionirebis procesSi gadawyvetilebebis
miRebis da wyaluzrunvelyofis miznebis da amocanebis sqemebi. 

1.1. soflis meurneobis ganviTarebis hipoTeza

soflis meurneobis ganviTarebis safuZvels warmoadgens qveynis grZel-
vadiani ekonomikuri politika, romelic efuZneba samecniero-teqnikuri pro-
gresis Sedegebs, saxalxo meurneobis dagegmarebis da marTvis meTodebis sru-
lyofas da warmoebis yovelmxriv intensifikacias.

Tavis mxriv, savaldebulo sasoflo-sameurneo da warmoebis aucilebeli 
produqciis moculoba damokidebulia mosaxleobis zrdaze, moxmarebis donesa 
da struqturaze, anu warmoebis ama Tu im produqciaze moxmarebis moTxovnis 
gazrdaze an Semcirebaze.

soflis meurneobaSi wylis moxmarebis swori gansazRvrisaTvis aucile-
belia gvqondes wyalsameurneo kompleqsis (w.s.k.) yvela monawilis ganviTarebis 
prognozi perspeqtivaSi, razec efuZneba wyalTa meurneobis marTvis dagegma-
reba. imis gaTvaliswinebiT, rom wylis jamuri moculoba yovelTvis dakavSire-
bulia produqciis moculobasTan, upirveles yovlisa, savaldebuloa, gani-
sazRvros im produqciis moculoba, romlis warmoebac aris rogorc axlo, 
agreTve Soreul momavalis perspeqtivaSi.

saxalxo meurneobis ganviTarebis mTavar socialur-ekomonikur amocanas 
warmoadgens xalxis sulieri da materialuri moTxovnebis sruli dakmayofi-
leba mwarmoebluri Zalis racionaluri ganviTarebis bazaze.

vinaidan socialur-ekonomikuri ganviTarebis amocanebi unda viTarde-
bodes mosaxleobis zrdis perspeqtivis ganviTarebis gaTvaliswinebiT, amitom, 
upirveles yovlisa, unda Catardes mosaxleobis raodenobis zrdis prognozi-
reba. saqarTvelos saxelmwifo statistikis departamentis mosaxleobis uka-
naskneli aRweris (1998 wlis 1 ianvris) monacemebis mixedviT, saqarTvelos mo-
saxleoba (afxazeTis da samxreT oseTis CaTvliT) Seadgenda 5 438 600 mosaxles, 
Tumca eqspertebis monacemebiT maTi raodenoba Seadgenda 4 400 000-s.

ganviTarebad qveynebSi mosaxleobis zrdis intensivoba miRweuli raode-
nobis pirdapirproporciulia, amitom mosaxleobis zrdas eqsponencialuri xa-
siaTi aqvs. aseTive tendencia axasiaTebs mTeli samyaros mosaxleobis zrdas.

mwarmoeblobis amaRlebam da kapitaldabandebis zrdam warmoebis pro-
gresul procesebSi aucileblad unda gamoiwvios warmoebis da soflis meur-
neobis produqciis zrda da Sesabamisad - erovnuli Semosavlebis gazrda.

soflis meurneobis produqciis zrda SeiZleba naklebad intensiuri 
iyos, vidre warmoebis. magram imis gaTvaliswinebiT, rom soflis meurneoba 
warmoadgens ZiriTad wyalmomxmarebels da masze modis mTliani wyalaRebis 
moculobis daaxloebiT 70 %, sasoflo-sameurneo produqciis mcire matebamac 
SeiZleba gamoiwvios wyalmoxmarebis mniSvnelovani zrda.
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Tanamedrove pirobebSi warmoebis da soflis meurneobis ganviTareba 
SeuZlebelia mniSvnelovani energetikuli danaxarjebis gareSe. gamomdinare 
aqedan, aucilebelia energetikis mniSvnelovani tempebiT ganviTareba. energe-
tikis ganviTarebis ZiriTad mimarTulebas mTels msoflioSi warmoadgens Tbu-
ri da atomuri elqtrosadgurebis simZlavris gazrda. atomuri sadguri, iseve 
rogorc Tburi, funqcionirebisTvis moiTxovs wylis did raodenobas (uwyveti 
wylis miwodeba xarjiT Q = 50 m3/wm 1 mln.kvt simZlavreze).

imisaTvis, rom miviRoT soflis meurneobis saprognozo monacemebi, gan-
viTarebis hipoTezaSi dawvrilebiT ganixileba sasoflo-sameurneo warmoebis 
ZiriTadi mimarTulebebis (xorbali, silosi, rZe, Saqris Warxali, xorci, bost-
neuli da baRCeuli kulturebi, bamba) zrdis tendencia.

        
1.2. wylis resursebis menejmentisadmi

sistemuri midgoma

wyalsameurneo sistema, romelSic, rogorc misi ZiriTadi nawili, Car-
Tulia melioraciuli sistema, Sedgeba sxvadasxva funqciis mqone erTmaneTTan 
rTulad dakavSirebuli mravali elementisgan, ris gamoc mas rTuls uwodeben. 
aseTi sistemebi gansakuTrebulia ara marto masSi Semavali elementebis didi 
raodenobis (104 .... 107), aramed elementebs Soris mWidro urTierTkavSiris gamo, 
amitom maTi ufro efeqturi Seswavla SesaZlebelia sistemuri analizis pozi-
ciidan (rTuli politikuri, samxedro, socialuri, ekonomikuri, samecniero da 
teqnikuri xasiaTis problemebis gadawyvetisTvis meTodologiuri saSualebe-
bis erToblioba). amisTvis aucilebelia gaTvaliswinebuli iyos wyalsameurneo 
sistemis calkeuli elementebis urTierTqmedeba, rogorc rTuli sistemis Se-
madgeneli struqturuli nawilebisa da gamovlenil iyos maTi roli sistemis 
funqcionirebis saerTo procesSi.

wylis resursebis menejmentis sistemis Seqmna iwyeba qveynis an regionis 
saxalxo meurneobis ganviTarebis prognozidan (bloki 1), romlis safuZvelze 
xdeba wyalTa meurneobis ganviTarebis prognozireba (bloki 1.1). igi gan-
sazRvravs wyalsameurneo kompleqsis monawileebis Semadgenlobas, warmoebis 
moculobas da Sesabamisad TiToeuli monawilis wyalmoTxovnilebis moculo-
bas (w.s.k. - Si(V)); (bloki 2).

warmoebis xasiaTi, misi struqtura da teqnologia gansazRvravs w.s.k-s
monawileebis moTxovnas wylis xarisxisadmi Si(Vx) (bloki 2x).

sistemuri analizis meore etapze dgindeba gansaxilveli sistemis 
sazRvrebi, ganisazRvreba wylis resursebis moculoba sivrcesa da droSi 
V(x;y;) - da xarisxi Vb(x;y;)  (3 da 3b blokebi).

saWiro da arsebuli wylis resursebis moculobas da xarisxs erTmaneTs 
adareben wyalsameurneo ± V da hidroqimiuri ± Vb balansebis meSveobiT.    
(4 da 4b blokebi). 

Tu balansis Sedegad miviRebT -V1, maSin aucilebeli zemoqmedeba +V-s
toli iqneba.

zemoqmedeba U{±V} iyofa 3 jgufad: ekonomia da wylis resursebis ra-
cionaluri gamoyeneba (bloki 5.1), zedapiruli da miwisqveSa wylebis gadanawi-
leba droSi (Camonadenis regulireba, bloki 5.2) da Camonadenis gadanawileba 
sivrceSi (Camonadenis gadagdeba, bloki 5.3);

sistemis xarisxobrivi Semadgenelis zemoqmedeba Ub{Vx} (bloki 5b)
realizdeba meTodebis or jgufad: wylebis TviTgawmenda (bloki 5.1.b) da unar-
Ceno teqnologiebis danergva (bloki 5.2.b). TiToeuli maTgani moicavs balansis 
marTvis sxvadasxva meTodebs.
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naxazi 1.1.  wyalsameurneo sistemis Seqmnis da funqcionirebis procesSi gadawyvetilebebis 
miRebis sqema (1 _ saxalxo meurneobis ganviTarebis prognozi; 1.1 _ wyalTameurneobis gan-
viTarebis prognozi; 2 _ moTxovnilebebi wylis resursebisadmi Si(v); 2.1., 2.2. …2.n. _ w.s.k.-is 
I, II da n-uri momxmareblebis wyalmoTxovnilebebi S1(v); S2(v)… Sn(v); 2x _ moTxovnebi wylis 
xarisxisadmi Si(vb); 2.1.b 2.2.b 2nb w.s.k.-is I, II da n-uri monawileebis mier wylis xarisxisadmi 
wayenebuli moTxovnebi. S1(Vb); S2(V1)… Sn(Vb); 3 _ arsebuli wylis resursebi V(x;y;); 3.1 _ ze-
dapiruli wylis resursebi; 3.2 _ miwisqveSa wylis resursebi; 3b _ wylis resursebis xa-
risxi Vb(x;y;); 3.1b _ zedapiruli wylis resursebis; 3.2 b _ miwisqveSa wylis resursebi; 4 _ 
wyalsameurneo balansi V; 4 b _ hidroqimiuri balansi Vb; 5 _ wyalsameurneo balansis 
marTvis meTodebi U(V); 5.1 _ wylis xarisxis racionaluri gamoyeneba da ekonomia; 5.1.1 _ 
sawarmoSi uwylo teqnologiebis da haeriT gaciebis danergva; 5.1.2 _ dabrunebadi da gan-
meorebadi wyalmomaragebis sistemebis danergva da brZola arasawarmoo danakargebTan; 5.1.3 
_ soflis meurneobaSi morwyvis progresuli meTodebis danergva; 5.1.4 _ calkeuli wyal-
momxmareblebis gamoTiSva; 5.2 _ Camonadenis gadanawileba droSi (Camonadenis regulireba); 
5.2.1 _ wyalsacavSi Camonadenis regulirebis sxvadasxva saxeebi (sruli da arasruli 
wliuri, mravalwliuri); 5.2.2 _ agro da satyeo-teqnikuri RonisZiebebi; 5.2.3 _ miwisqveSa 
wylebis maragis xelovnurad Sevseba; 5.3 _ Camonadenis gadanawileba sivrceSi (terito-
riuli gadanawileba); 5.3.1 _ Camonadenis gadagdeba mdinaris auzebs Soris: 5.3.2 _ qveynis, 
regionis erTiani wyalsameurneo sistemis Seqmna; 5.3.3. _ sxva auzis miwisqveSa wylebis ga-
moyeneba; 5b _ hidroqimiuri balansis marTvis meTodebi U(Vb); 5.1b  _ TviTgawmenda; 5.1.1b -_ 
nakadebis xelovnuri aeracia; 5.1.2b _ Camdinare wylebis gacieba; 5.1.3b _ biologiuri TviT-
gawmenda; 6 _ nagebobebi T(u); 6b _ nagebobebi Tb(u); 7 _ kapitaldabandebebis, Sromis da ma-
terialuri resursebis SezRudvebi; 8 _ efeqturoba Эφ(T); 8.1 _ ekonomikuri efeqturoba; 8.2 
_ ekologiuri efeqturoba; 8.3 _ socialuri efeqturoba; 9 _ wyalsameurneo sistemis marT-
vis avtomatizirebuli sistema; 9.1 _ materialuri wyaroebis marTvis efeqturoba (wyalga-
nawileba); 9.2 _ informaciuli wyaroebis marTvis efeqturoba; 10 _ gadawyvetilebebis mim-
Rebi piri.)
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marTvis meTodebis da saSualebebis Sesaxeb gadawyvetilebebis (me-5 do-
nis blokebi) miRebis Semdeg, ganisazRvreba wyalsameurneo kompleqsis miznebis 
ganxorcielebisTvis aucilebeli teqnikuri saSualebebi. am SemTxvevaSic mi-
zanSewonilia wylis raodenobis T{U} da xarisxis T{Ub} maregulirebeli nage-
bobebi ganxilul iqnes cal-calke (bloki 6 da 6.b), Tumca xSir SemTxvevaSi er-
Tma nagebobam SeiZleba Seasrulos orive funqcia. 

sqemis es done warmodgenilia mravalricxovani hidroteqnikuri nagebo-
bebiT, romlebSic Sedian dargobrivi da pirvel rigSi ki melioraciuli nagebo-
bebi. 

marTvis ama Tu im meTodis da teqnikuri saSualebebis (hidroteqnikuri 
nagebobebi) SerCevis dros aucilebelia, Sefasebul iqnes wyalsameurneo siste-
mis TiToeuli SemoTavazebuli variantis efeqturoba kapitaldabandebebis, 
Sromis da materialuri resursebis gaTvaliswinebiT (bloki 7), danaxarjebis da 
miRebuli efeqtis urTierTSedarebis gziT (bloki 8). 

wylis resursebis menejmentis sistemis Seqmnis efeqturoba Sefasebuli 
unda iyos ara marto ekonomikuri (bloki 8.1), aramed ekologiuri (bloki 8.2) da 
socialuri (bloki 8.3) efeqturobis TvalsazrisiTac. 

Tu SerCeuli varianti akmayofilebs efeqturobis mocemul kriteriu-
mebs da ar scildeba dadgenil sazRvrebs, SeiZleba Semdeg etapze gadasvla -
wylis resursebis menejmentis sistemis gansazRvra, romelic SeiZleba ganixi-
los rogorc Cveulebrivi, agreTve marTvis avtomatizirebul reJimSi (bloki 
9). marTvis avtomatizirebuli sistemis SemTxvevaSi w.s.k. Sedgeba ori nawilis-
gan - teqnologiuri procesebis marTvis avtomatizirebuli sistema m.a.s-tipi 
(bloki 9.1) da administraciuli procesebis marTvis avtomatizirebuli sistema 
(bloki 9.2).

w.s.k-s ama Tu im struqturis Seqmnis Sesaxeb gadawyvetilebas iRebs sa-
xelmwifo organos warmomadgeneli piri an pirovnebaTa jgufi (bloki 10), ro-
melTac gadawyvetilebis mimRebi piri (g.m.p.) ewodeba.

Tu gansaxilveli variantis yovelmxrivi Sefasebisas Sedegi aradamak-
mayofilebelia, aucilebelia miRebuli gadawyvetilebis ganxilva. pirvel rig-
Si ganixileba nagebobebis teqnikuri saSualebebis Sedgeniloba, xolo eqs-
pluataciis stadiaze icvleba wyalganawilebis mimdevroba. es procesi war-
modgenilia ukukavSiris pirveli doniT (wyvetili xazi I, nax 1.1.);

Tu am SemTxvevaSic Sedegebi ar daakmayofilebs efeqturobis kriteriu-
mebs, unda gadaixedos wyalsameurneo da hidroqimiuri balansebis marTvis me-
Todebi (ukukavSiris meore done - wyvetili xazi II).

amjeradac, aradamakmayofilebeli Sedegis miRebis SemTxvevaSi, icvleba 
w.s.k-s monawileebis Semadgenloba an monawileTa ganlagebis sqema gansaxilveli 
regionis farglebSi (ukukavSiri III). ris Semdegac efeqturobis aradamakmayo-
filebeli Sedegis SemTxvevaSi, ukve koreqtirdeba wylis resursebis integri-
rebuli marTvisa da dacvis sistemis gegma, (ukukavSiri IV). sabolood ki, xor-
cieldeba w.s.k - dan monawileebis nawilobrivi an mTliani gamoTiSva.

1.3. wyaluzrunvelyofis miznebis da amocanebis gadaWra

wyalTa meurneobis roli sazogadoebis winaSe mdgari amocanebis da miz-
nebis sistemaSi SeiZleba ganxilul iqnas sqemis saxiT, romelSic yvelaze maRa-
li (nulovani) donis miznebi warmoadgenen saboloos, xolo yvelaze dabali 
donis amocanebi SeiZleba gadawydes arsebuli resursebis safuZvelze.

pirveli done miznebis sistemaSi Sedgeba im amocanebisagan, romelic au-
cileblad unda gadaiWras sazogadoebis ganviTarebisTvis. aseT miznebs gane-
kuTvneba:
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1. materialur-teqnikuri bazis ganviTareba;
2. mosaxleobis cxovrebis materialur-kulturuli donis amaRleba;
3. qveynis usafrTxoebis uzrunvelyofa;
4. mSvidobis damyareba da saerTaSoriso TanamSromlobis ganviTareba. 

meore doneze mocemulia mxolod is miznebi, romlebic dakavSirebulia 
racionaluri wyalsargeblobis amocanebTan:

1. warmoebisa da komunaluri meurneobis ganviTareba;
2. momsaxureobis sferos ganviTareba;
3. soflis meurneobis ganviTareba;
4. Tevzis meurneobis ganviTareba;
5. energetikis ganviTareba;
6. transportis ganviTareba;
7. bunebrivi piorobebisa da rekreaciuli resursebis SenarCuneba-

gaumjobeseba;
8. unikaluri ekosistemebis SenarCuneba;
9. sicocxlis da Sromis pirobebis gaumjobeseba;
10. mdgradobis amaRleba saomar moqmedebisadmi;
11. bunebrivi resursebis moxmarebis sakiTxebSi saerTaSoriso konfliqtebis 

aRmofxvra. 
mesame da meoTxe doneebze mocemulia mxolod is amocanebi, romlebic 

uSualod arian dakavSirebuli wyalmoxmarebis uzrunvelyofasTan:
1. wylis resursebiT uzrunvelyofa;
2. wyalmoxmarebis da wyalganawilebis teqnologiebis srulyofa;
3. Camdinare wylebis gawmenda da dabrunebadi da uwylo teqnologiebis da-

nergva;
4. Camonadenis regulireba wyalsacavebiT;
5. miwisqveSa wylebis gamoyeneba da Sevseba;
6. mdinaris gadagdeba;
7. zRvisa da koleqtorul-gruntis wylebis gamtknareba;
8. naleqebis stimulireba. 

qveynis socialur-ekonomikuri ganviTarebis erToblivi ganxilvis dros 
vlindeba bunebrivi resursebis, kerZod wylis resursebis moTxovnileba.

kiTxvebi

1. ra monacemebia saWiro soflis meurneobaSi wylis moxmarebis swori gan-
sazRvrisaTvis?

2. ra warmoadgens warmoebis ganviTarebis safuZvels?
3. ra aris rTuli wyalsameurneo sistema?
4. rogor xorcieldeba wylis resursebis menejmentis sistemis Seqmna?
5. ra aris wyaluzrunvelyofis miznebi?
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Tavi 2. wylis resursebi

ukanaskneli 40 wlis ganmavlobaSi moiSala mravali qveynis wylis sisteme-
bi. SeiniSneba CvenTvis xelmisawvdomi, yvelaze Zvirfasi - mtknari wylis resur-
sebis gamoleva. wylis ukontrolo amoRebam, wyaldamcavi tyis zolebis gaCex-
vam da Waobebis daSrobam gamoiwvia mcire mdinareebis masiuri gaqroba. mcirde-
ba msxvili mdinareebis wylis maragi da zedapiruli wylebis modineba Sida 
wyalsacavebSi.  

winamdebare TavSi mocemulia msoflio wylis resursebis maragi, mtknari
wylis maragi da gadanawileba dedamiwaze. ganxilulia wylis resursebis sakma-
risianoba evropis qveynebisaTvis. SemoTavazebulia msoflio wylis resursebis
wylis balansis gantoleba.  

winamdebare Tavis ZiriTadi nawili eTmoba saqarTvelos wylis resursebs. 
mocemulia saqarTvelos mtknari wylis maragis monacemebi. ganxilulia saqarT-
velos mdinareebis qseli: Camonadenis teritoriuli ganawileba da mravalwli-
uri ryevadoba, Camonadenis Sigawliuri ganawileba, mdinareebis myari Camona-
deni. calke qveTavebadaa mocemuli saqarTvelos tbebi, wyalsacavebi, miwisqve-
Sa wylebi, Waobebi da myinvarebi. mocemulia hidrosferos zogadi ganmarteba
da ganxilulia hidrologiuri cikli.  

2.1. msoflios wylis resursebi

warmoebaSi, soflis meurneobasa da komunalur meurneobaSi farTod ga-
moiyeneba mtknari wyali - mdinaris, miwisqveSa da tbebis. es wylebi yvelaze xel-
misawvdomia, maTi regulireba SedarebiT advilia da uwyvetad axldeba wylis
mimoqcevis gamo. mtknari wyali Seadgens hidrosferos 2,53 %-s. magram adamiani
TiTqmis ar gamoiyenebs mis ZirTad nawils - myinvarebs. gamoyenebadi nawili
Seadgens hidrosferos saerTo moculobidan daaxloebiT 1%-s. zustad amaSi
mdgomareobs ara mxolod regionaluri, aramed wylis globaluri deficitis
warmoSobis mizezi.

umTavres wylis resursebs, romlebic gamosadegia meurneobis ama Tu im
dargSi, miekuTvneba mdinareebi, tbebi, zRvebi, miwisqveSa wylebi, myinvarebi da
atmosferuli teni. gamomdinare aqedan, hidrosferos Semadgeneli yvela kom-
ponenti, im wylebis gamoklebiT, romelic aris mineralebis da biomasis Sedge-
nilobaSi, SeiZleba ganvixiloT rogorc wylis resursebis wyaro. (cxr 2.1).

hidroresursebis yvelaze Zvirfasi nawili - mtknari wyali kontinen-
tebze araTanabradaa ganawilebuli. mdinareebis da miwisqveSa CamonadeniT yve-
laze uzrunvelyofilia ekvatoruli sartyeli. am mxriv gansakuTrebiT ga-
moirCeva samxreT amerikis da afrikis ekvatoruli nawilebi, sadac weliwadSi 
erT sul mosaxleze modis 25-50 aTasi m3 mdinaris Camonadeni da 10-25 aTas m3-ze 
meti miwisqveSa Camonadeni. tropikuli, subtropikuli sartylebis da evraziis 
samxreTis wyaluzrunvelyofa TiTqmis 10-jer naklebia. wylis resursebiT Za-
lian sustad aris uzrunvelyofili Sua aziis samxreTi, avRaneTi, arabeTi, sa-
hara. 

gansakuTrebul adgils ikavebs avstralia. imis da miuxedavad, rom av-
straliis teritoriaze saerTod cota wyalia, misi fardobiTi wyaluzrunve-
lyofa msoflios saSualo wyaluzrunvelyofaze maRalia.

msoflios wylis maragis 95% -okeaneebis da zRvebis mariliani wylebia, 
romelic adamianis mier ar gamoiyeneba. mtknari wylebis raodenoba Seadgens 
2,53-s%, aqedan mniSvnelovani wili (68,7%) Tavmoyrilia antarqtikis da arqti-
kis yinulovan safarSi. mtknars uwodeben wyals, romlis marilianoba ar aRema-
teba 1%-s, e. i. Seicavs araumetes 1 gr. marils 1 litrSi.
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miuxedavad imisa, rom SeiZleba mTlianad qveyanaSi wylis resursebi sak-
marisi iyos, msoflioSi amJamad mainc ar arsebobs saxelmwifo, romelic ar ga-
nicdides siZneleebs garkveuli teritoriebis wyliT momaragebaSi. cxrilSi 
2.2. mocemulia wylis resursebiT wyaluzrunvelyofis mdgomareba sxvadasxva 
qveynebisaTvis.

msoflios wylis maragi
cxrili 2.1.

dedamiwis wylis garsis ZiriTadi nawili moTavsebulia msoflio okeaneSi
da cxadia, okeane asrulebs mTavar rols dedamiwaze wylis wrebrunvaSi. yovel-
wliurad okeaneTa zedapiridan orTqldeba 505 aTasi km3 wyali, aqedan 90% na-
leqebis saxiT isev ubrundeba okeaneebs, danarCeni ki modis xmeleTze. msoflio
wylis resursebi raodenobrivad aRiwereba wylis balansis gantolebiT. wylis
balansis ZiriTadi komponentebia: atmosferuli naleqebi, romlebic modis
okeanisa Xok da xmeleTis zedapirze Xxm, aorTqleba xmeleTisa Exm da okeanis
zedapiridan Eok, wylebis Cadineba okeaneSi mdinareebis saSualebiT (У), ro-
melic Seicavs gruntis da zedapirul wylebs.

wylis resursebiT wyaluzrunvelyofis mdgomareoba
cxrili 2.2. 

wylis resursebis mdgomareoba qveynebi

wylis resursebi sakmarisia mimdina-
re da samomavlo moTxovnilebis da-
sakmayofileblad

avstria, aSS, belgia, germania, espaneTi, 
inglisi, iugoslavia, irlandia, islandia, 
italia, kanada, niderlandebi, norvegia, 
portugalia, safrangeTi, saqarTvelo, 
ruseTi, slovakeTi, fineTi, CexeTi, Svei-
caria, SvedeTi

wylis resursebi sakmarisia mimdi-
nare periodis moTxovnilebis dasak-
mayofileblad, magram ver daakmayo-
filebs samomavlo moTxovnebs 

bulgareTi, TurqeTi, luqsemburgi, sa-
berZneTi, ungreTi

wylis resursebi araa sakmarisi mim-
dinare periodis moTxovnilebaTa da-
sakmayofileblad

kviprosi, malta, poloneTi, rumineTi

wylis saxe
moculoba 
(aTasi km3)

wili msoflios maragSi (%) wylis cvlis 
aqtiuroba 
(km3/weli)sul mtknari

msoflio okeanis
wylebi 1 338 000 96,50 - 2 600

miwisqveSa wylebi 2 3400 1,70 - 2 000
mtknari wyali 10 530 0,76 30,1 880
niadagis teni 16,5 0,001 0,05 1
myinvarebi 24 064,1 1,74 68,7 9 700
miwisqveSa yinuli 300 0,022 0,86 10 000
wyali tbebSi
  mtknari
  mlaSe

176,4
91

85,4

0,013
0,007
0,006

-
0,26

-

17
-
-

Waobis wylebi 11,5 0,0008 0,03 5
mdinareebis wylebi 2,1 0,0002 0,006 0,044
biologiuri wyali 1,1 0,0001 0,003 -
atmosferos wyali 12,9 0,001 0,04 0,22
mTliani hidrosfero 1 385 985 100 - 2 400
mtknari wlebi 35 029 2,53 100 -
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a. a. sokolovis monacemebis mixedviT, saSualod weliwadSi Exm=72 aTasi
km3; Eok= 505 aTasi km3; Xxm =119 aTasi km3; Xok=458 aTasi km3; У=47 aTasi km3. 
msoflios wylis balansis monacemebi mocemulia cxrili 2.3.-is saxiT.

msoflios wylis balansi

cxrili 2.3. 

vinaidan dedamiwaze (xmeleTze da msoflio okeaneSi) tenis maragi SeiZ-
leba CaiTvalos mudmivad, amitom wylis balansis gantoleba Caiwereba Semdeg-
nairad:

msoflio okeanisTvis
.okok EYX  (2.1.)

xmeleTisTvis 
.xmxm EYX  (2.2.)

mTlianad dedamiwisTvis
     .YXYXEE  xmokxmok (2.3.)

rogorc tolobidan Cans, aorTqleba okeanis da xmeleTis zedapiridan
tolia okeanis zedapirze mosuli naleqebis da xmeleTis zedapiridan Camonade-
nis jamisa, damatebuli xmeleTis zedapirze mosuli naleqebisa da xmeleTidan
gadinebuli zedapiruli Camonadenis sxvaoba.

m a C v e n e b l e b i

d
ed
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iw

is
T

vi
s 

mT
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ia
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na
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ms
o

f
l

io
 o

ke
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e

x m e l e T i

su
l

 x
me

l
eT

z
e

ga
r

e 
Ca
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d
en

i

Si
d

a 
Ca

mo
na

d
en

i

farTobi mln. km2 510 361 149 119 30

naleqebi
mm 1 130 1 270 800 924 300

aTasi km3 577 458 119 110 9

aorTqleba
mm 1 130 1 400 485 529 300

aTasi km3 577 505 72 63 9
zedapiruli wylebis 

Camonadeni (okeaneebSi 
Cadinebadi)

mm - 124 300 376 -

aTasi km2 - 44,7 44,7 44,7 -

miwisqveSa wylebis Ca-
monadeni

mm - 6 15 19 -

aTasi km3 - 2,2 2,2 2,2 -

orive erTad
mm - 130 315 395 -

aTasi km3 - 47 47 47 -
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2.2. saqarTvelos wylis resursebi

saqarTvelos wylis resursebis Taviseburebani ganpirobebulia geolo-
giuri da klimaturi pirobebiT. mtknari wylis resursebi saqarTvelos erT-
erT ZiriTad bunebriv simdidres warmoadgens. saqarTvelos teritoriis uxvi
atmosferuli naleqebi, gansakuTrebiT Savi zRvis auzSi, ganapirobeben mis te-
ritoriaze erTi wlis ganmavlobaSi mtknari wylis fenis iseTi saSualo simaR-
liT formirebas, rom am mxriv saqarTvelo dasavleT evropis qveynebidan mxo-
lod norvegias (1 188 mm), Sveicarias (1 046 mm) da avstrias (805 mm) CamorCeba. 

aRaniSnavia, rom erT kvadratul kilometrze wlis ganmavlobaSi formi-
rebuli wylis saSualo raodenoba teritoriis mixedviT araTanabradaa ganawi-
lebuli: dasavleT saqarTvelosTvis igi 1,34 mln.m3/km2 Seadgens, xolo aRmo-
savleT saqarTvelosTvis -0,37 mln.m3/km2. saSualo wliuri jamuri Camonadeni, 
romelic uSualod saqarvelos teritoriaze formirdeba, 52,7 km3-s Seadgens. 
Camonadenis daaxloebiT 410 km3 miwisqveSa wylebis wilze modis. garda amisa, me-
zobeli qveynebidan Semodis saSualod 8,68 km3 wyali weliwadSi, aqedan mtkvrisa
da Woroxis saSualebiT TurqeTidan Semodis 7,75 km3 wyali.

tranzituli Camonadenis CaTvliT, saqarTvelos mdinareebis mtknari wy-
lis resursebi 61,45 km3 Seadgens, saidanac 48 km3 - Sav zRvaSi Caedineba, xolo
13,45 km3 - mezobel saxelmwifoTa (azerbaijani, ruseTi) teritoriebze gaedine-
ba. mTlianad, saqarTvelos mtknari wylis resursebi warmodgenilia Semdegi
TanmimdevrobiT:

mtknari wylis es resursebi warmoadgenen ganaxlebad resursebs, romleb-
ic atmosferuli naleqebis xarjze formirdebian, xolo myinvarebSi moqceuli
wylis maragis 96% warmoadgens saukunovan marags, romelic ar monawileobs
wylis yovelwliur wrebrunvaSi.

2.2.1. saqarTvelos mdinareebi

saqarTveloSi 26 060 mdinarea da maTi saerTo sigrZe daaxloebiT 60 aTas
km-s Seadgens. aqedan, Savi zRvis auzis mdinareebis raodenobaa 18 109, xolo kas-
piis zRvis auzis - 7951. saqarTvelos mdinareTa didi nawili mTis mdinaris tips
miekuTvneba. aq reliefis zedapiris didi danawevrebis Sedegad ar gvxvdeba di-
di sigrZis da didi farTobis auzis mqone mdinareebi. mdinareTa saSualo
sigrZe 2,3 km-ia. saqarTvelos hidrografiul qsels 25 km-ze mokle mdinareebi
warmoadgenen. aseT mdinareTa raodenoba 25 905, rac saqarTvelos mdinareTa
saerTo raodenobis 99,4%-s Seadgens.

mdinareTa qselis sixSire teritoriulad Tanabrad ar aris ganawilebu-
li. zogadad, dasavleTidan aRmosavleTis mimarTulebiT naleqebis Semcire-

1. zedapiruli Camonadeni _ 31,1%
2. myinvarebi _ 30,1%
3. miwisqveSa Camonadeni _ 21,7%
4. tranzituli Camonadeni _ 8,68%
5. wyalsacavebi _ 3,175%
6. sxva _ 2,635%
7. Waobebi _ 1,890%
8. tbebi _ 0,723%
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basTan erTad, qselis sixSire mcirdeba. dasavleT saqarTveloSi sixSiris saSu-
alo sidide 1,07 km/km2-ia, xolo aRmosavleT saqarTveloSi - 0,68.

mdinareTa qselis sixSiris formirebaze did gavlenas axdens temperatu-
ruli pirobebi. gansakuTrebiT TvalsaCinod es vlindeba kavkasionis maRalm-
Tian zonaSi - zRvis donidan 2 4002 600 m-ze maRla, sadac mdinareTa qselis six-
Sire mcirdeba haeris temperaturis Semcirebis mimarTulebiT. regionebSi, sa-
dac haeris saSualo wliuri temperatura - 290-ia, mdinareTa qselis sixSire 
0,30,4 km/km2-s Seadgens.

wylis mdinareuli resursebis ganawileba samxreT
kavkasiis qveynebisTvis

cxrili 2.4. 

# teritoriebi
farTobi 

aTasi
km2

Camonadeni km3 Camonadeni 
weliwadSi

su
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as

i 
m3 /h

a

aT
as
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m3 /1

ad
am

ia
nz

e

1
saqarTvelo
maT Soris: 69,7 62,8 53,6 9,2 7,7 10,6

a) dasavleT saqarTvelo
(Savi zRvis auzi)

32,4 47,7 40,7 7,0 12,3 17,7

b) aRmosavleT saqarTvelo (kas-
piis zRvis auzi) 37,3 15,1 12,9 2,2 3,4 4,6

g) md.mtkvris auzisaTvis (calke) 34,7 12,9 10,7 2,2 3,0 3,9

2 somxeTi 29,8 7,9 6,5 1,4 2,2 2,1

3 azerbaijani 86,6 30,5 8,7 21,8 1,0 1,4

a) md.mtkvris a uzisaTvis (calke)
68,9 27,5 5,7 21,8 0,82

klimaturi pirobebis garda, mdinareTa qselis sixSiris ganawilebaSi did 
rols TamaSobs adgilis geologiuri agebuleba. Zlier danapralebuli mTis qa-
nebi mkveTrad amcireben qselis sixSires da zrdian miwisqveSa wylebis marags.

wylis mdinareuli resursebis ganawileba
cxrili 2.5. 

# kontinentis 
dasaxeleba

mdinareTa Camonadeni 
km3/weliwadSi

Camonadeni 1 sul mosax-
leze aTasi  

km3/weliwadSi

1. evropa 3 114 5,18

2. azia 13 400 7,94
3. afrika 4 020 13,67
4. Crd. amerika 6 522 26,17
5. samx. amerika 11 500 74,68
6. avstralia 1 890 12,90
7. antarqtida 1 050 -

8. dedamiwa mTlianad 41 500 11,0
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unda aRiniSnos, rom bevr regionSi mdinareTa qselis faqtiuri sixSire, sarwya-
vi sistemebis gaTvaliswinebiT, ga-
cilebiT metia bunebrivze. marto 
zemo qarTlis zeganis sarwyavi 
sistemebis arxebis saerTo sigrZe 
16 500 km-ia, rac 3-jer aRemateba am 
regionis bunebriv mdinareTa 
saerTo sigrZes.

mdinareTa jamuri Camonadeni 
weliwadSi saSualod 53,4 km3-s 
Seadgens. mdinareTa Camonadeni 
wylebiT uzrunvelyofis Tvalsa-
zrisiT, saqarTvelos erT-erTi 
mowinave adgili uWiravs msofli-
oSi - 765 m3/km2. zedapiruli Camona-
denis moduli saSualod 24 l/km2-s 
Seadgens.
a) Camonadenis teritoriuli ganawileba da mravalwliuri ryevadoba

miuxedavad imisa, rom saqarTvelos mdinareebi Tavisi sigrZiTa da wyal-
Semkrebi auzebis farTobiT patara aris, isini warmoadgenen uxvwylian mdina-
reebs. gansakuTrebiT Savi zRvis auzSi mdinareebi xasiaTdebian didi vardniT, 
Cqari dinebiT da potenciuri energiis didi maragiT. isini miedinebian viwro da 
Rrma xeobebSi, qmnian viwrobebs, Cqerebs, Woromebs, CanCqerebs da kalapotis
sxva formebs.

dasavleT saqarTveloSi uxvwylianobiT gamoirCevian kavkasionis qedis 
dasavleTi nawilis samxreTi ferdobis mdinareebi: bzifi, kodori, enguri, cxe-
niswyali, rioni da misi Senakadebi, romlebic saTaves maradi Tovlidan iReben. 
kolxeTis dablobSi, ZiriTadad, patara mdinareebia. isini saTaves mTiswinebis 
gorak-borcvian zolSi iReben da xasiaTdebian Zlieri meandrirebiT da mcire 
siCqareebiT.

aRmosavleT saqarTveloSi uxvwylianobiT gamoirCeva md. mtkvari da misi 
pirveli rigis Senakadebi: didi liaxvi, aragvi, alazani, iori, faravani, qcia-
xrami da sxv.

saqarTvelos mdinareTa wylis resursebi Sedgeba adgilobrivad formi-
rebuli da mezobeli qveynebidan Semosuli Camonadenisagan. saqarTvelos te-
ritoriaze tranzituli wyali Semodis TurqeTidan-debediT. saqarTvelos 
mdinareTa wylis resursebi tranzituli Camonadenis gaTvaliswinebiT 61,45 km3-
s Seadgens. dasavleT saqarTvelos wylebi Caedineba Sav zRvaSi, xolo aRmosav-
leT saqarTvelos wylebi, kaspiis zRvaSi, azerbaijanis da ruseTis teritorie-
bis gavliT. amasTan erTad, dasavleT saqarTvelos mdinareTa wylis saerTo re-
sursi 3,5-jer aRemateba aRmosavleT saqarTvelos wylis resurss.

saqarTvelos farglebSi yvelaze uxvwyliani mdinarea rioni, romlis sa-
Sualo wliuri Camonadeni - 12,66 km3-ia. mas mosdevs md. mtkvari (saqarTvelos 
farglebSi) - 9,39 km3; Woroxi - 8,73 km3, enguri - 6,04 km3, kodori - 3,94 km3.

mdinareTa wylebi kontinentebzec araTanabradaa ganawilebuli. evropasa 
da aziaSi, sadac msoflio mosaxleobis 70%-ia, msoflios mdinareebis wylis ma-
ragis mxolod 39%-ia.
b) Camonadenis Sigawliuri ganawileba

mdinareTa wliuri Camonadeni wlis ganmavlobaSi araTanabradaa ganawi-
lebuli. Camonadenis Sigawliur msvlelobas gansazRvravs klimaturi faqto-
rebi, pirvel rigSi, naleqebi, haeris temperatura da aorTqleba, wyalSemkrebi 
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auzis reliefi, geologiuri agebuleba, niadagis da mcenareuli safaris xasia-
Ti da sxv.

ukanasknel aTwleulebSi Camonadenis Sigawliur ganawilebaze sul ufro 
met gavlenas axdens adamianis sameurneo saqmianoba, romelic arRvevs wylis ob-
ieqtebis bunebriv mdgomareobas.

mdinareTa sazrdoobis wyaroebisa da Camonadenis droSi ganawilebis, Ca-
monadenis sididisa da masze bunebrivi faqtorebis gavlenis mixedviT, saqarT-
velos teritoriaze pirobiTad SeiZleba gamoiyos oTxi ZiriTadi raioni:

1. kodor-enguris zemo welis raioni, sadac mdinareebi, ZiriTadad, myinva-
ruli wylebiT sazrdooben. gazafxulis Camonadeni wliuri Camonadenis 
25%-s aRwevs.

2. Savi zRvispira da alaznis raioni, sadac mdinareebs Sereuli sazrdooba 
aqvT. gazafxulis Camonadeni wliuri Camonadenis 2550%-s Seadgens.

3. mtkvar-ioris  - mdinareebs aqvT Sereuli sazrdooba; gazafxulis Camona-
deni wliuri Camonadenis 26,75%-s Seadgens.

4. tbian-wyaroebiani raioni - mdinareebs aqvT Sereuli sazrdooba; gazaf-
xulis Camonadenis 26,50%-s Seadgens.
dasavleTidan aRmosavleTis da samxreT-aRmosavleTis mimarTulebiT 

klimatis kontinenturobis zrdasTan erTad matulobs Tovlis wylebiT sazr-
dooba; amasTan erTad, mcirdeba wvimis wylebiT sazrdoobis wvlili. izrdeba 
gazafxulis Camonadeni. es vrceldeba im auzebze, romlebic ufro dabal si-
maRlebriv sartyelSi imyofebian.

maRalmTian sartyelSi, sadac mdinareebi myinvarisa da Tovlis nadnobi 
wylebiT sazrdooben, uxvwylianoba damaxasiaTebelia zafxul-Semodgomis se-
zonisaTvis. saSualomTian zonaSi matulobs wvimis wyliTa da sezonuri Tov-
liT sazrdoobis wvlili. aq yvelaze uxvwyliania gazafxul-zafxulis an mxo-
lod gazafxulis sezoni.

Savi zRvis sanapiros mdinareebi, ZiriTadad, wvimebiT sazrdooben da 
TiTqmis mTeli wlis ganmavlobaSi uxvwyliani arian. Tovlis wylis sazrdoobis 
wvlili damokidebulia temperaturul reJimze. saqarTvelos teritoriaze si-
maRlis zrdasTan erTad mdinareTa kvebaSi izrdeba Tovlis nadnobi wylebis 
wvlili. wvimis wylebiT sazrdoobas met-naklebad stabiluri xasiaTi aqvs. wvi-
miT sazrdooba, upiratesad, damaxasiaTebelia saSualomTiani da dabalmTiani 
auzebisaTvis.

miwisqveSa sazrdooba SeiZleba daiyos: mravalwliur mdgrad sazrdoo-
bad, romelic warmoadgens wyalgacemis sxvadasxva asakis wyliani horizonte-
bidan da sezonur sazrdoobad, romelic ganpirobebulia wvimisa da nadnobi 
wylebis infiltraciiT. mdinare mtkvris auzSi miwisqveSa sazrdoobis didi 
wvlili axasiaTebT mis marcxena Senakadebs: qsani, aragvi, iori. am mdinareTa Ca-
monadenSi miwisqveSa wylebis monawileobis wili 30%-s aRwevs, xolo TeTri 
aragvis zemo welSi, sadac gavrcelebulia napralovani vulkanuri qanebi -  
50%-s.

mdinare alaznis marcxena Senakadebis auzebSi miwisqveSa sazrdoobis pi-
robebi ramdenadme uaresdeba da kavkasionis mTian nawilSi miwisqveSa Camonade-
nis 2040%-s Seadgens. dinebis Sua welSi miwisqveSa sazrdoobis wili mniSvne-
lovnad matulobs - 60% da meti.

2.2.2. saqarTvelos mdinareebis myari Camonadeni

saqarTvelos mdinareebi myari Camonadenis didi moculobiT xasiaTde-
bian, rac dakavSirebulia mTian raionebSi eroziuli procesebis intensiur gan-
viTarebasTan. mdinareTa myari natanis CamoyalibebaSi ZiriTadi roli miuZRvis 
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fizikuri gamofitvis, denudaciis da eroziis procesebs. mdinaris nakadSi, 
fraqciebis gadaadgilebis mixedviT, myari natani pirobiTad iyofa: mRvrie, 
ativnarebul da fskerul natan masalad.

saqarTvelos mdinareTa saSualo simRvrive farTo diapazonSi icvleba 
234 600 gr/m3. maRali simRvrivis maCveneblebiT xasiaTdeba kavkasionis samxreT 
ferdobis aRmosavleTi nawilis mdinareebi, sadac gavrcelebulia Tixovani fi-
qalebi, romlebic advilad emorCilebian gamofitvis procesebs.

teritoriis mixedviT Setivnarebuli natanis wliuri Camonadeni sakmaod 
cvalebadia: Savi zRvis sanapiros mdinareebi, romlebic saTaves mcire kavka-
sionze iReben, natanis Camonadenis mcire mniSvnelobiT xasiaTdebian. did mdi-
nareebs ativnarebuli natanis mniSvnelovani raodenoba SeaqvT Sav zRvaSi _ 2-
dan 11 mln.t.-mde weliwadSi.

fskeruli natanis Camonadenis gazomvebi garTulebulia da mis Sesafa-
seblad gamoiyeneba wyalsacavebis mosilvis dros miRebuli myari natanis ba-
lansis gantolebebi.

saqarTvelosTvis gansakuTrebiT didi mniSvneloba eniWeba Savi zRvis au-
zis mdinareebis myari natanis Camonadens, ramdenadac zRvis sanapiroebisa da 
plaJebis formireba mdinareTa mier zRvaSi gamotanili myari masalis xarjze 
mimdinareobs.

yovelwliurad saqarTvelos mdinareebis mier Sav zRvaSi saSualod Cai-
taneba 28 272,8 aTasi tona myari masala. aqedan 94,50% modis iseT mdinareebze, 
rogoricaa: bzifi, kodori, enguri, rioni, Woroxi; mxolod md. Woroxs yovel-
wliurad saSualod 12 757,5 aTasi tona myari masala Caaqvs Sav zRvaSi.

aRniSnuli Camonadeni, fraqciebis mixedviT, procentulad Semdegnaira-
daa ganawilebuli: kenWi (fraqcia 20 mm-ze meti) - 9,0%. xreSi (fraqcia 220 mm) -
8,0%; qviSa da lami - 83%. myari Camonadenis mTeli raodenobis mxolod 17% 
kenWnar-xreSian fraqciaze modis, romelic zRvis napiris formirebis ZiriTad 
masalas warmoadgens. aseTi mcire wili ganpirobebulia mdinaris sigrZis mixed-
viT msxvil fraqciaTa wilis SemcirebiT, rasac xels uwyobs uSualod mdinare-
Ta kalapotebidan da Wrilebidan am masalis intensiuri gatana mSeneblobis 
miznebisaTvis. mdinareTa kalapotebSi hidroteqnikuri nagebobebis mSeneblo-
ba, mkveTrad amcirebs mdinareTa myari natanis Camonatans da amiT arRvevs sis-
temis: zRva - napiri, bunebriv balanss, ris Sedegadac zRvis talRebiT napiris 
dangrevis procesi SeiZleba ufro intensiuri gaxdes.

2.2.3. saqarTvelis tbebi

saqarTvelo patara tbebis qveyanaa. aq sul daaxloebiT 860 tbaa.  tbebis 
wylis resursebi samrewvelo wyalmomara-
gebisa da mosaxleobis wyalmoTxovnilebis 
dasakmayofileblad Tanamedrove periodSi 
umniSvnelod gamoiyeneba. vinaidan, tbis 
wylis yovelwliuri ganaxleba umniSvneloa, 
(ar aRemateba 1,5%-s), amitom tbebi, Ziri-
Tadad, gamoiyeneba transportis, Tevzis 
meurneobisa da rekreaciuli miznebisTvis. 
saqarTvelos tbebis sarkis zedapiris far-
Tobi daaxloebiT 170 km2-s Seadgens, rac 
qveynis mTeli teritoriis 0,24 %-ia.

mniSvnelovani zomis tbebis raodeno-
ba tbebis mTeli raodenobis 1,7%-ia maSin, rodesac maTi jamuri farTobi tbe-
bis mTeli farTobis 88 %-s aRemateba.
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saqarTvelos tbebis wylis maragi saSualod 723,24 mln.m3-s Seadgens. am 
moculobis garkveuli nawili monawileobs mdinareTa Camonadenis formireba-
Si.

saqarTvelos tbebis siRrmeebi meryeobs ramdenime aTeuli santimetridan 
101 m-mde (riwis tba). daaxloebiT 600-mde tbas aqvs 2-dan 50 m-mde siRrme.

Tanamedrove periodSi saqarTvelos tbebi mcire wilobrivi xvedris gamo
hidrologiur reJimSi monawileobas ar iReben. rac Seexeba perspeqtivas, Se-
saZlebelia isini farTod iqnen gamoyenebuli rekreaciuli wyalsargeblo-
bisTvis da aseve zogierTis moculobaTa xelovnurad bolomde Sevseba gazrdis 
daregulirebeli wylis marags, romelic wylis deficitis pirobebSi SeiZleba 
gamoyenebuli iyos, rogorc wyalsacavi. maTi gamoyeneba SesaZlebelia rekrea-
ciuli wyalsargeblobisTvisac.

2.2.4. saqarTvelos wyalsacavebi

sayovelTao urbanizaciis pirobebSi mtknari wylis problema sul ufro 
globalur masStabebs iZens. amitom dRis wesrigSi dgeba mdinareTa Camonadenis 
reJimis koreqtireba (daregulireba) wyalsacavebis meSveobiT.

wyalsacavi warmoadgens xelovnur wyalsatevs, romelic emsaxureba te-
ritoriisa da wlis periodebis mixedviT araTanabrad ganawilebuli mdinaris 
Camonadenis daregulirebas wylis resursebis optimaluri gamoyenebis mizniT.

msoflioSi amJamad 1 mln.m3-ze meti moculobis mqone 13 aTasamde wyalsa-
cavia, romelTa wylis saerTo moculoba 5,5 aTasi km3-s aRemateba, wylis sarkis 
zedapiris jamuri farTi 400 aTas km2-s Seadgens.

msoflios eqspertTa prognozirebiT, uaxloesi 30-50 wlis ganmavlobaSi 
mdinareTa Camonadenis 2/3-s wyalsacavebSi daaregulireben, rac xels Seuwyobs 
saxalxo meurneobis perspeqtiul ganviTarebas wylis resursebis optimaluri 
gamoyenebis gaTvaliswinebiT.

saqarTvelos wyalsacavebSi akumulirebulia wylis resursebis mniSvne-
lovani nawili. dReisaTvis eqspluataciaSia 44 wyalsacavi, TiToeuli moculo-
biT 0,5 mln.m3-s da meti. maTi saerTo moculoba 3,32 km3-s Seadgens, xolo yovel-
wliurad ganaxlebadi sasargeblo moculoba -2,27 km3-s.

wyalsacavebis wylis zedapiris saerTo farTobi 163 km2-ia, rac saqarTve-
los teritoriis 0,23%-s Seadgens.

am wyalsacavebidan rva wyalsacavi dasavleT saqarTveloSia Tavmoyrili, 
romelTagan erTi sairigacio, xoli danar-
Ceni energetikuli daniSnulebisaa. maTi 
saerTo sasargeblo moculoba 0,85 km3-ia. 
aRmosavleT saqarTvelos teritoriis nak-
lebtenianoba ganapirobebs wyalsacavTa 
umetesobis irigaciuli daniSnulebiT ga-
moyenebas. 

kompleqsuri daniSnulebis wyalsaca-
vebi ramdenime saxis wyalmomxmareblis 
uzrunvelyofas emsaxurebian. magaliTad, 
Jinvalis wyalsacavis ZiriTadi daniSnule-
ba energetika, irigacia da sasmeli wyalmo-
maragebaa. Tumca, metnaklebad yvela wyalsacavi,ZiriTadi daniSnulebis garda, 
gamoiyeneba Tevzis meurneobisaTvis, rekreaciisa da iseTi stiqiuri movlenis 
Sedegebis Sesarbileblad, rogoricaa wyaldidoba. unda aRiniSnos, rom bevr 
qveyanaSi Sendeba specialuri kaSxlebi da wyalsacavebi, romelTa daniSnulebac 
mxolod wyaldidobebTan brZolaa.
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saqarTvelos zogierTi wyalsacavi Seqmnilia yofili tbebis qvabulebSi. 
maT ricxvs miekuTvnebian Saoris, Tbilisisa da sxva wyalsacavebi. zogierTi 
xelovnuri wyalsacavi faqtobrivad bunebriv tbas warmoadgens, magram piro-
biTad iwodeba wyalsacavad,  radgan maTi sazrdooba xelovnuri arxebiT war-
moebs. 

wyalsacavebis mniSvnelovani nawili Seqmnilia mdinareTa xeobebSi kaS-
xlebiT kalapotis gadaketvis gziT. maT ricxvs miekuTvnebian: jvris, lajanu-
ris, walkis, Jinvalisa da sxva wyalsacavebi.

saqarTvelos wyalsacavebis umetesoba jvris, tyibulis, Tbilisis, Jin-
valis, marabdisa da sxv., Seqmnilia mdinaris Camonadenis sezonuri regulirebis 
mizniT, xolo Saoris, sionisa da walkis wyalsacavebi - mravalwliuri reguli-
rebisaTvis. galis, lajanuris, gumaTis, varcixisa da sxva wyalsacavebs ki mxo-
lod dReRamuri regulirebis unari aqvT.

wyalsacavebi wylis swrafi aRreviTa da ganaxlebiT gamoirCevian. maga-
liTad, jvris wyalsacavSi wylis maragis sruli ganaxleba 25 dReRameSi xdeba, 
xolo sionis wyalsacavSi - erT weliwadSi.

cxadia, wyalsacavis aSeneba garkveulwilad cvlis ekologiur sistemas: 
wyliT ifareba xeobis nawili, Cndeba mewyeruli procesis axali kerebi, matu-
lobs haeris da niadagis tenianoba, irRveva mdinaris Txevadi da myari Camona-
denis reJimi wyalsacavis qvemo welSi da sxv. magram radgan sxva alternativa 
jerjerobiT ar arsebobs da wyalsacavebis mSenebloba gardauvalia, maTi 
proeqtirebisas aucilebelia mravalmxrivi analizis Catareba wyalsacavis pa-
rametrebis da misi gamoyenebis optimizaciisaTvis, romelSic gaTvaliswinebu-
li unda iyos momavali ekologiuri cvlilebebi. amis safuZvelze unda SeirCes 
wyalsameurneo sistemis iseTi parametrebi da garemos damcavi RonisZiebebi, 
romlis drosac ekologiur sistemaze miyenebuli ziani minimaluri iqneba, xo-
lo sistemis efeqturoba ki maqsimaluri.

2.2.5. saqarTvelos miwisqveSa wylebi

wylis resursebis didi nawili (TiTqmis imdenive, rac msoflio okeaneSi) 
miwisqveS imyofeba. yvela saxis miwisqveSa wyali pirobiTad iyofa yovelwli-
urad ganaxlebad (dinamikur) da saukunovan (statikur) wylebad. dinamikuri mi-
wisqveSa wylebis maragi Seadgens 12 000 km3-s. es aris e. w. aqtiuri wyalgacvlis 
zona, romelic amodis miwis zedapirze wyaroebis, nakadulebis, orTqlis wylis 
Sadrevnebis - geizerebis saxiT, anda drenirdeba mdinareebis mier da saboloo 
jamSi, qmnian mdinareTa Camonadenis mdgrad nawils.

miwisqveSa wylebi mtknari wylebis maragis SedarebiT stabiluri wyaroa, 
romelic sasmeli wyalmomaragebis sferoSi sisufTaviTac gamoirCeva. maT 
formirebaze gavlenas axdens klimaturi, reliefuri da dedamiwis struqtu-
rul-hidrogeologiuri faqtorebi. miwisqveSa wylebis didi nawili xasiaTdeba 
maRali marilianobiT (mineraluri wylebi) da temperaturiT (Termuli wylebi).

saxalxo meurneobisTvis gansakuTrebuli mniSvneloba eniWeba mineralu-
ri da Termuli wylebis marags. garda samkurnalo dargisa, 400-600 C temperatu-
ris mqone wyali gamoiyeneba saTburebSi, xolo 1000-mde temperaturis wyali ki 
binebis gasaTbobad (islandia). geoTermuli eleqtrosadgurebi funqcionire-
ben mTel rig qveynebSi. yovelive aRniSnuls didi mniSvneloba aqvs energore-
sursebis dazogvis TvalsazrisiT.

saqarTvelo mdidaria miwisqveSa wylebiT, rac mis teritoriaze mosuli 
uxvi atmosferuli naleqebiTaa (93,3 km3 weliwadSi) ganpirobebuli.
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ukanaskneli monacemebiT, saqarTvelos miwisqveSa wylebis bunebrivi re-
sursebis maragi 21.7 km3-s (311 mm) aRwevs, rac mTeli teritoriis zedapiruli 
Camonadenis 43% da wliuri atmosferuli naleqebis 23%-s Seadgens.

aRniSnuli wylebi umetesad dabali mineralizaciisaa da sasmelad gamo-
sadegia. ZiriTadad gvxvdeba ori tipis sasmeli miwisqveSa wyali. pirvel jgufs 
miekuTvnebian hidrokarbonatuli miwisqveSa wylebi, romelTa mineralizaciis 
xarisxi 0,2-0,3 g/l-ia. aseTi wylebis maragi samxreT saqarTveloSi 0,63 km3-s 
Seadgens. meore jgufs miekuTvneba 0,3-1,0 g/l mineralizaciis mqone sasmeli mi-
wisqveSa wylebi, romelTa maragi saqarTvelos mTel teritorriaze 2,52 km3-s 
Seadgens. miwisqveSa wylis resursebis ganaxlebis ZiriTad wyaros atmosferu-
li naleqebi da zedapiruli wylebi warmoadgenen. amasTan, saqarTvelos teri-
toriaze aRricxulia 1 400-mde samkurnalo mineraluri wyaro, romelTa saer-
To debiti dRe-RameSi 100 mln. litrze metia.

2.2.6. saqarTvelos Waobebi

Waobebs miekuTvneba Warbteniani, amouSrobi farTobebi, romlebic dafa-
rulia araumcires 30 sm torfis feniT. torfs Tavisi struqturis meSveobiT 
unari aqvs daakavos wylis didi raodenoba (Tavisi moculobis 95%), amitom 
isini garkveul rols TamaSoben teritoriis hidrologiuri reJimis SeqmnaSi. 
am wylebis gamoyeneba SeiZleba mxolod maTi daSrobis Semdgom. amas mohyveba 
uaryofiTi ekologiuri cvlilebani - Waobebis wylebis gamoyeneba gaumarTle-
belia.

uaxloes warsulSi saqarTveloSi Waobebs mniSvnelovni farTobi ekavaT, 
gansakuTrebiT kolxeTis dablobze. 
sakuTriv torfiani Waobebi saqarT-
veloSi cota iyo, magram Warbtenian 
miwebTan erTad maTi farTobi 256 
aTas heqtars Seadgenda; aqedan, da-
savleT saqarTveloze modioda 225 
aTasi heqtari.

amJamad Waobebisa da Warbte-
niani miwebis nawili amoSrobilia. 
Waobebi gvxvdeba mxolod kolxeTis 
dablobis dasavleTiT, zRvispira na-
wilSi da maTi saerTo farTobi 
daaxloebiT 627 km2-ia. es teritoria 
xasiaTdeba simaRlis dabali niSnu-
lebiT, dedamiwis zedapirisa da hi-
drografiuli qselis mcire qanobiT, 
rac xels uwyobs wylis masis akumulirebas.

kolxeTis dablobis Waobebis wylis maragi daaxloebiT 1,89 km3-s Seadgens. 
am maragis nawili aorTqlebis dros ixarjeba, nawili ki xvdeba mdinareTa qsel-
Si da infiltraciis gziT Sav zRvaSi Caedineba.

Waobebi moqmedeben klimatur, hidrologiur da hidrogeologiur reJi-
mebze da amdenad warmoadgenen lokaluri teritoriis ekologiuri wonasworo-
bis ganmsazRvrel mniSvnelovan faqtors.

saqarTvelos Waobebi genezisiT miekuTvnebian dablobis Waobebs da gan-
viTarebis pirvel stadiaSi imyofebian. maRlobis Waobebis mcire farTobebi ja-
vaxeTis zeganze da zogierT sxva raionSia ganlagebuli.

bunebaSi wylis wrebrunvis Sesabamisad wyali WaobebSi mudmivad gadaad-
gildeba drosa da sivrceSi, magram es gadaadgileba sakmaod nela mimdinareobs. 
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amitom am wylebis maragis ganaxleba xangrZlivi periodis ganmavlobaSi xor-
cieldeba, ris gamoc isini nela aRdgenads miekuTvnebian.

2.2.7. saqarTvelos myinvarebi

mtknari wylis msoflio maragis 3/4 Tavmoyrilia arqtikis, antarqtidisa
da maRali mTebis myinvarebSi. saqarTvelos teritoriaze myinvarebi, ZiriTa-
dad, gavrcelebulia kavkasionis qedis samxreT ganStoebebze - bzifis, afxaze-
Tis, kodoris, odiSis, leCxumisa da raWis qedebis yvelaze amaRlebul raioneb-
Si. dasavleTiT md. bzifis saTaveebsa da aRmosavleTiT md. aragvis saTaveebs 
Soris. 

saqarTveloSi sul aRricxulia 734 myinvari, romelTa saerTo farTobi 
511,12 km2-ia, rac saqarTvelos mTeli teritoriis 0,73%-s Seadgens. myinvarTa 
umetesi nawili Tavmoyrilia dasavleT saqarTveloSi.

saqarTvelos myinvarebis umetesoba patara zomisaa (1 km2). myinvarebi, ro-
melTa farTobi 10 km2-ze metia, warmodgenilia Sem-
degi mdinareebis auzebSi: md. enguris auzSi - Walaa-
Ti (12,3 km2), lexziri (35,8 km2), tviberi (24,7 km2), 
xalde (10,5 km2), yviTlodi (12,1 km2), adiSi (10,2 km2),
qviSi (19,3 km2) da md. Tergis auzSi - suaTisi (11,1 km2).

myinvarebSi moqceuli wylis maragi warmoad-
gens myinvaruli resursebis mniSvnelovan maxasiaTe-
bels. myinvarebis sisqisa da moculobis uSualo ga-
zomvebi saqarTvelos myinvarebisaTvis Sesrulebu-
li ar aris. amis gamo, mxolod myinvarebis farTobsa 
da moculobas Soris empiriuli damokidebulebiTaa 
SesaZlebeli myinvarTa moculobis Sefaseba.

saqarTvelos teritoriaze myinvarebSi aku-
mulirebulia 30 130 mln.m3 yinuli. am moculobis or 
mesamedze meti akumulirebulia md. enguris auzSi -
22 462 mln.m3, rac 4,1-jer aRemateba md. enguris sa-
Sualo wliur Camonadens. myinvarebis aRniSnuli yi-
nulis maragis nawili zafxulis ganmavlobaSi dneba 
da qmnis zedapirul Camonadens, romelic monawileobs wylis wrebrunvaSi. sa-
qarTvelos myinvarebis saSualo wliuri myinvaruli xasiaTis Camonadeni 1,50 
km3. e. i. yovelwliurad wylis wrebrunvaSi monawileobs saqarTvelos myinvare-
bis saerTo wylis maragis mxolod 5%. am maragis 95% saqarTvelos myinvarebSi 
moqceul saukunovan wylis marags warmoadgens.

2.3. wylis wrebrunva

hidrosfero aris dedamiwis wylis garsi - zRvebis, okaneebis, kontinen-
taluri wylebis (gruntis wylebis CaTvliT) da yinulis safaris erToblioba. 
hodrosferos umTavres Tvisebas warmoadgens bunebrivi wylebis erToblioba 
(msoflio okeane, xmeleTis wylebi, wylis orTqli atmosferoSi, miwisqveSa wy-
lebi), romelic xorcieldeba bunebaSi wylis wrebrunvis procesis Sedegad.

dedamiwaze wylis wrebrunva anu hidrologiuri cikli aris wylis cik-
luri gadaadgilebis procesi dedamiwis biosferoSi. igi moicavs aorTqlebis 
Sedegad wylis modinebas atmosferoSi da mis ukan dabrunebas kondenasaciis da 
naleqebis Sedegad.

zogadad, wylis wrebrunva Sedgeba aorTqlebis, kondensaciisa da naleqe-
bisgan. magram igi Seicavs sam ZiriTad "kvanZs":
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1. zedapiruli Camonadeni: wyali zadapiruli wylebis nawili xdeba;
2. aorTqleba - transpiracia: wyali CaiJoneba niadagSi, kavdeba kapilaruli 

wylis saxiT da Semdeg brundeba atmosferoSi dedamiwis zedapiridan 
aorTqlebis Sedegad an STainTqmeba mcenareebiT da gamoiyofa orTqlis 
saxiT transpiraciis Sedegad;

3. gruntis wylebi: wyali xvdeba da gadaadgildeba miwaSi, kvebavs Websa da 
wyaroebs, ris Sedegadac ubrundeba zedapiruli wylebis sistemas.
wrebrunvis sqemis mixedviT atmosferoSi wylis fondi didi ar aris. masze 

zegavlenas axdens adamianis moRvaweobis globaluri Sedegebi. dReisTvis
msoflioSi naleqebis da mdinaris Camonadenis aRricxva kargadaa organizebu-
li, magram aucilebelia rac SeiZleba swrafad mogvardes wrebrunvaSi wylis 
moZraobis yvela ZiriTadi gzis ufro sruli kontroli. 

aqve unda aRiniSnos wylis wrebrunvis ori aspeqti:
1. aRsaniSnavia, rom zRva aorTqlebis Sedegad ufro met wyals kargavs, vi-

dre iRebs nalqebis saxiT, xolo xmeleTze piriqiTaa. anu, naleqebis is na-
wili, romelic Sedis xmeleTis ekosistemaSi, warmoiSveba zRvidan 
aorTqlebis Sedegad. dadgenilia, rom umravles regionebSi naleqebis 
90% modis zRvidan.

2. Sefasebebidan Cans, rom mtknari tbebisa da mdinareebis wylis wona 0,25 
geogramia (1 geogrami = 1 020 grams), xolo wliuri Camonadeni 0,2 geogra-
mia. gamomdinare aqedan brunvis dro Seadgens daaxloebiT erT weliwads. 
weliwadSi naleqebsa (1,0 geogrami) da Camonadens (0,2 geogrami) Soris 
sxvaoba 0,8-s Seadgens. es aris niadagqveSa wylis horizontebSi wylis 
wliuri modinebis sidide. adamianis moRvaweobis Sedegad Camonadenis 
gazrdas SeuZlia gamoiwvios wrebrunvisTvis metad mniSvnelovani -
gruntis wylebis Semcireba. 
dedamiwaze wylis moZraoba xdeba mzis energiis meSveobiT. mzis sxivebi 

xvdeba dedamiwaze, gadascemen Tavis energias wyals da aTboben, ris Sedegedac 
wyali gadaiqceva orTqlad. saSualod, yovel erT saaTSi, erTi kvadratuli me-
tridan orTqldeba 1 kg wyali. Teoriulad, 1 000 weliwadSi msoflio okeanis 
mTeli wyalis maragi SeiZleba gadavides orTqlis mdgomareobaSi. atmosferu-
li naleqebi abruneben wyals msoflio okeaneSi da ase xorciledeba wrebrunva 
bunebaSi.
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aRsaniSnavia, rom wrebrunvaSi moZraobs ara mxolod sufTa wyali. wylis 
orTqlis SemadgenlobaSi okeanis zedapiridan xvdeba zRvis marilis ionebic da 
atmosferul naleqebTan erTad moedineba xmeleTze. es marilebi Sesabamisad 
xvdeba mdinaris wylebSi da maTi meSveobiT ubrundeba okeanes, xolo nawili 
rCeba xmeleTze. xmeleTidan okeaneSi xvdeba ufro meti nivTiereba, vidre 
brundeba okeanidan xmeleTze. 

ganasxvaveben mcire da did wrebrunvas. mcire wrebrunvaa, rodesac at-
mosferuli wyali naleqebis saxiT xvdeba msoflio okeaneSi, xolo didi wre-
brunvaa, rodesac wyali xvdeba xmeleTze. 

yovelwliurad dedamiwaze modis daaxlovebis 100 aTasi kuburi kilome-
tri naleqi. es wylebi avseben mdinareebs, tbebs da xvdebian mTis qanebSi. am    
wylis nawili brundeba zRvebsa da okeneebSi, nawili orTqldeba, xolo nawili 
gamoiyeneba cocxali organizmebis mier zrda-ganviTarebisaTvis.   

kiTxvebi

1. rogoria msoflio wylis ganawileba?
2. ramdenia msoflio mtknari wylis maragi da rogor aris igi ganawilebu-

li?
3. msoflio wylis resursebis wylis balansis gantoleba.
4. saqarTvelos wylis maragi, mtknari wylis maragi da misi gadanawileba.
5. saqarTvelos mdinareTa raodenoba, qselis sixSiris teritoriuli gana-

wileba da jamuri Camonadeni.
6. Camonadenis teritoriuli ganawileba da mravalwliuri ryevadoba.
7. Camonadenis Sigawliuri ganawileba. 
8. mdinareTa myari Camonadeni.
9. saqarTvelos tbebis aRwera.
10. ra aris wyalsacavi, ras emsaxureba? saqarTvelos ZiriTadi wyalsacavebis 

daxasiaTeba.
11. miwisqveSa wylebi. mineraluri da Termuli wylebis maragi.
12. Waobebis wylis maragi.
13. ra aris hidrosfero? rogor xorcieldeba wylis wrebrunva?
14. ras niSnavs mcire da didi wrebrunva?
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Tavi 3. wyalsameurneo kompleqsebi

farTomasStabiani wyalsameurneo mSenebloba mzardi wyalmoTxovnilebis 
dasakmayofileblad ZiriTadad xorcieldeba SesaZlebeli uaryofiTi Sedege-
bis gauTvaliswineblad, rasac mivyavarT wylis obieqtebis masiur negatiur 
cvlilebebTan. 

winamdebare TavSi ganxilulia wyalsameurneo kompleqsebi da maTi dasa-
buTeba bunebrivi, ekonomikuri da teqnikuri TvalsazrisiT. mocemulia w.s.k-s 
wyalmosargebleTa da wyalmomxmarebelTa daxasiaTeba. gansazRvrulia wyal-
moxmareba da wyalarineba. calke Tavadaa gamoyofili w.s.k-s klasifikacia maTi 
gavrcelebis masStabebis, nagebobaTa tipebisa da monawileTa raodenobis mix-
edviT 

3.1. cneba wyalsameurneo kompleqsis Sesaxeb

wyalsameurneo kompleqsi ganixileba rogorc wylis da bunebrivi resur-
sebis racionalurad gamoyenebis mizniT gatarebuli RonisZiebebis kompleqsi, 
rac saSualebas mogvcems optimalurad davakmayofiloT wyalmomxmareblebi 
wylis resursebiT.

wyalsameurneo kompleqsis dasabuTebisas aucilebelia sami, erTmaneTTan 
dakavSirebuli pirobis gaTvaliswineba: bunebrivi, ekonomikuri da teqnikuri. 

bunebriv nawilSi ganixileba wyalsameurneo kompleqsis funqcionirebis 
SesaZlebloba, ganisazRvreba misi dadebiTi da uaryofiTi gavlena garemoze.

ekonomikur nawilSi ganixileba yvela obieqtis da calkeuli wyalmomxma-
reblebis interesebi. misi amocanaa ekonomikuri efeqtis maqsimizacia da wylis 
miuReblobis dros zaralis minimizacia. w.s.k-s dasabuTebis es nawili obieqtu-
rad anawilebs jamur kapitaldabandebas da danaxarjebs.

w.s.k-is teqnikuri nawili gansazRvravs teqnikuri amocanebis - nagebobe-
bis da RonisZiebebis urTierTkavSirebs, romlebic ganapirobeben w.s.k-is moq-
medebas konkretuli adgilobrivi pirobebisaTvis.

wyalsameurneo kompleqsma unda uzrunvelyos mTlianad saxalxo meur-
neobis da ara calkeuli dargebis ekonomikuri efeqtianoba, ar unda dauSvas 
garemo pirobebze mavne zemoqmedeba. nagebobebma xeli unda Seuwyon wylis re-
sursebis dacvas dabinZurebisa da daSretisagan da unda uzrunvelyon sakmaod 
martivi da saimedo eqspluatacia.

w.s.k-is komponentebad an monawileebad iTvlebian: wyalmomarageba, wya-
larineba, hidroteqnikuri melioracia, hidroenergetika, wylis transporti, 
xe-tyis dacureba, Tevzis meurneoba, rekreacia, wylis turizmi. am SemTxvevaSi 
h/t melioraciaSi morwyvisa da daSrobis gverdiT ganixileba: miwis farTobe-
bis dacva wyaldidobebisagan; brZola wylismier eroziasTan, RvarcofebTan, 
mewyerebTan, napirebis CamongrevasTan da niadagebis damlaSeba-datborvasTan.

wyalsameurneo kompleqsis monawileebi pirobiTad SeiZleba daiyos or 
jgufad: wyalmomxmareblebi da wyalmosargebleebi.

3.2. wyalmomxmareblebi da wyalmosargebleebi

wyalmomxmarebelTa jgufs miekuTvnebian saxalxo meurneobis is dargebi, 
romlebSic wyalgamoyeneba dakavSirebulia wylis amoRebasTan wyalsatevebidan 
da wyaldenebidan. amasTan erTad, wylis garkveuli nawili SeiZleba gaxarjul 
iqnas daubrunebliv. ZiriTadi wyalmomxmarebelia: warmoeba, komunaluri wyal-
momarageba da sasoflo-sameurneo irigacia. es ukanaskneli saxalxo meurneoba-
Si gamoyenebuli wylis TiTqmis naxevars xarjavs.
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wyalmosargebelTa jgufSi Sedian is dargebi, romlebic ar iReben wyals, 
magram iyeneben mas sxvadasxva teqnologiuri procesebisaTvis. magaliTad: 
eleqtroenergiis miRebisaTvis, gemTsavali Rrmulebis da Tevzis qviriTobis 
pirobebis SeqmnisaTvis, xe-tyis dacurebisaTvis, wyalze dasvenebisa da turiz-
mis uzrunvelyofisaTvis. 

magram wylis resursebiT sargeblobis dros wyalmomxmarebelTa da 
wyalmosargebleTa Soris zRvari iSleba. magaliTad, energetikuli daniSnule-
bisaTvis Seqmnili wyalsacavidan wylis mniSvnelovani nawili ikargeba 
aorTqlebisa da filtraciis dros da am mxriv, ikargeba wylis maragis nawili 
w.s.k-is sxva monawileTaTvis. igive movlenas farTo masStabebSi adgili aqvs im 
wyalsacavebze, romelTac iyeneben Tbo- da atomuri eleqtrosadgurebis gaci-
vebis sistemebSi. analogiuri daskvnebi SeiZleba moviyvanoT Tevzis meurneobis 
mier wyliT sargeblobis SemTxvevaSic: qviriTobisTvis mcirewyliani farTobe-
bis datborvis dros  orTqldeba wylis garkveuli nawili. amitom ufro mizan-
Sewonili iqneba, Tu es ori kategoria gaerTiandeba erTSi - wyalmosargebleni.

wyalsargeblobaSi arsebiTia wyalmoxmareba da wyalarineba. wyalmoxma-
reba ewodeba wylis moxmarebas wylis obieqtidan an wyalmomaragebis sistemi-
dan. wyalarineba an Camdinare wylebis gadagdeba ewodeba Camdinare wylebis gay-
vanas dasaxlebuli punqtidan, sawarmodan an sxva wyalsargeblobis punqtebi-
dan.

wyalarinebis moculobaSi Sedis yvela saxis Camdinare wylebis jamuri 
raodenoba, romlebic Caedineba uSualod wyalsatevebSi (wylis wyaroSi), mi-
wisqveSa horizontebSi da gasawmend gaudinar RrmulebSi; agreTve wyali, ro-
melic miewodeba gasawmendad sxva organizaciebs.

wyalmoxmarebis da wyalarinebis SeuTanxmebloba w.s.k-is monawileebs So-
ris urTierTdapirispirebas iwvevs. magaliTad, wylis transporti dainterese-
bulia, raTa navigaciis periodSi hesis qveda biefSi SenarCunebuli iyos 
gemTsvlisaTvis saWiro siRrmeebi, xolo hidroenergetika -piriqiT, daintere-
sebulia, raTa Semodgoma - zamTris periodSi pikuri datvirTvebis dafarvisaT-
vis wyalsacavSi dagrovili iyos saWiro raodenobis wyali. wyaldidobis dros 
hidroenergetikisaTvis saWiroa wylis dagroveba wyalsacavSi, xolo Tevzis 
meurneoba moiTxovs wylis mniSvnelovani nawilis gadagdebas wyalsacavidan 
Tevzis qviriTobisaTvis optimaluri wylis siRrmis SenarCunebis mizniT. aseTi 
winaaRmdegobebis gadaWra xorcieldeba w.s.k-is formirebis procesSi da maTi 
aRmofxvra erT-erTi mniSvnelovani pirobaa w.s.k-is optimaluri funqcionire-
bisaTvis.

amasTanave, arsebobs rigi winaaRmdegobebisa wylis xarisxisadmi. magali-
Tad: hidroenergetikas, naosnobas, xe-tyis dacurebas ar gaaCniaT did moTxov-
nebi wylis xarisxisadmi. magram rekreaciisTvis, wyalmomaragebisTvis, Tevzis 
meurneobisa da morwyvisTvis wylis xarisxs arsebiTi mniSvneloba eniWeba. am sa-
kiTxis gadawyvetac w.s.k-is formirebis procesSi mimdinareobs.

3.3. wyalsameurneo kompleqsebis klasifikacia

w.s.k-is klasifikacia xdeba misi gavrcelebis masStabebis, nagebobaTa ti-
pebis da monawileTa raodenobis mixedviT (nax. 3.1.)

gavrcelebis masStabebis mixedviT SeiZleba gamovyoT: globaluri an sax-
elmwifoTaSorisi, saxelmwifoebrivi, zonaluri da auzuri wyalsameurneo 
komplesebi.

globalurs an saxelmwifoTaSoriss SeiZleba mivakuTvnoT sasazRvro 
mdinareebis an ramdenime saxelmwifoze tranzitiT gamavali mdinareebis wylis 
resursebis gamoyenebis proeqtebi. SemdgomSi SeiZleba ganxilul iqnes klima-
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turi resursebis, aisbergebis da yinulovani safaris wylis resursebis saxelm-
wifoTaSoriso gamoyenebis proeqtebi.

saxelmwifoebrivia w.s.k., Tu igi warmodgenilia iseTi proeqtebis reali-
zaciiT, rogoricaa qveynis erTiani wyalsameurneo sistemis Seqmna. aSS-Si, in-
glissa da safrangeTSi aseTi sistemebi ukve arsebobs.

saxelmwifoebrivi w.s.k-is saerTo Tvisebas warmoadgens wyalsameurneo 
amocanebis ganxilva mTeli qveynis masStabiT saxelmwifos ekonomikuri ganvi-
Tarebis grZelvadiani prognozis safuZvelze, politikuri da socialuri as-
peqtebis gaTvaliswinebiT.

zonaluri w.s.k. iTvaliswinebs qveynis ama Tu im ekonomikuri regionis 
wyalsameurneo amocanebis gadawyvetas. aseTi kompleqsis ZiriTadi mizania    
wylis meurneobis srulyofa da misi SesaZleblobebis ufro srulad da efeq-
turad gamoyeneba mocemuli ekonomikuri raionis ganviTarebisTvis.

auzuri w.s.k-ebi SedarebiT srulad aris damuSavebuli rogorc meliora-
ciaSi, iseve energetikaSi. praqtikulad msxvili mdinareebis yvela  auzisaTvis

nax.3.1. wyalsameurneo kompleqsis tipebi
a) erTkvanZiani dargobrivi; b) erTkvanZiani dargTaSorisi; 

g) kaskaduri dargTaSorisi; 
d) saauzTaSoriso dargobrivi Camonadenis lokaluri gadagdebiT; 

e) saauzTaSoriso mravaldargobrivi;
v) –bunebaTdacviTi; K0 –jandacva; K1 –wyalmomarageba;

K2a –morwyva; K2b –daSroba; K3 –energetika; K4 –trasporti;
K5 –Tevzis meurneoba; K6 –wyalarineba; K7 –dasveneba;

K8 –bunebis dacva;
I-daSrobis zegavlena (gadaSroba, tyis produqtiulobis Semcireba) 

II-wyalsacavis zegavlena (Setborva, wyalmciroba, napirebis gadamuSaveba), 
III- mdinaris kalapotSi daregulirebuli xarjis zegavlena (wylis modinebis ararseboba, Walis 

daSroba, miwebis damlaSeba), IV-wyalanirebis zegavlena 
wylis xarisxze)
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Sedgenilia wylis resursebis kompleqsuri gamoyenebis, wylisa da miwis resur-
sebis dacvis sqemebi 15÷20 wlis perspeqtiviT.

w.s.k-is auzuri sqemebi srulyofilad iTvaliswineben gansaxilveli raio-
nis bunebriv da socialur-ekonomikur pirobebs da safuZvlianad gegmaven Ro-
nisZiebebs saxalxo meurneobis maqsimaluri efeqturobis uzrunvelsayofad.

teqnikuri TvalsazrisiT, wyalsameurneo kompleqsis klasifikacia xdeba 
nagebobebis tipebis da monawileTa raodenobis mixedviT. erTkvanZian dargob-
riv (nax. 3.1.a)  w.s.k-s gaaCnia energetikuli an irigaciuli daniSnuleba.

amJamad arakompleqsur hidrokvanZebs praqtikulad aRar qmnian, ufro 
xSirad vxvdebiT erTkvanZian, mravaldargobriv wyalsameurneo kompleqsebs 
(nax. 3.1.b).

saxalxo meurneobis ganviTarebasTan erTad, mocemul auzSi erTkvanZiani 
w.s.k-ebi transformirdebian mravalkvanZian an sadargTaSoriso kaskadur w.s.k-
Si (nax. 3.1.g). es ukanaskneli yvelaze gavrcelebuli w.s.k-is tipia.

im SemTxvevaSi, Tu erTi auzis wylis resursebi ar aris sakmarisi w.s.k-is 
formirebisTvis SesaZlebelia jer saauzTaSoriso dargobrivi (nax. 3.1.d) da 
Semdgom ki saauzTaSoriso mravaldargobrivi w.s.k-is tipis (nax. 3.1.e) Seqmna.

am proeqtebis ganxorcielebam SeiZleba gamoiwvios bunebrivi pirobebis 
Secvla da am mxriv mogvces ara marto dadebiTi, aramed uaryofiTi efeqtic. 
amitom, iqmneba w.s.k-s kidev erTi tipis Seqmnis aucilebloba -wyaldacviTi 
w.s.k., romelic unda funqcionirebdes bunebaTdacviTi kompleqsis sistemaSi. 
wylis dacviT kompleqss uwodeben nagebobebis da mowyobilobebis iseT siste-
mas, romelic gamoiyeneba wylis saWiro raodenobis da xarisxis SesanarCuneb-
lad wylis gansaxilvel obieqtSi. wylis dacviT kompleqsSi Sedis dasaSrobi 
obieqtebi, wyalsacavebi, wylis obieqtebi da nagebobebi, dabinZurebuli monak-
veTebi, romlebic amcireben w.s.k-is uaryofiT zegavlenas.

kiTxvebi

1. wyalsameurneo kompleqsis cneba da dasabuTebis pirobebi.
2. w.s.k-is monawileebi.
3. ra sxvaobaa wyalmomxmarebelsa da wyalmosargebles Soris?
4. ra aris wyalmoxmareba, wyalarineba?
5. wyalsameurneo kompleqsebis klasifikacia da daxasiaTeba.
6. wyalsameurneo kompleqsis klasifikacia teqnikuri TvalsazrisiT.
7. ra aris wylis dacviTi kompleqsi?
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Tavi 4. wyalsameurneo kompleqsis ZiriTadi monawileni da
maTi moTxovnebi wylis resursebisadmi

wyalsameurneo kompleqsis normaluri funqcionirebisaTvis auci-
lebelia masSi Semavali yvela wyalmosargeblis da wyalmomxmareblis 
moTxovnebis gaTvaliswineba. amitom, mocemul TavSi, detaluradaa ganxiluli 
wyalsameurneo kompleqsis yvela ZiriTadi monawile: sayofacxovrebo -
komunaluri meurneoba, soflis meurneoba, mrewveloba da Tboenergetika, 
hidroenergetika, rekreacia, Tevzis meurneoba da wylis transporti.

mocemulia sayofacxovrebo-komunaluri wyalmomaragebisaTvis wylis 
normebi da wayenebuli moTxovnebi wylis xarisxisadmi; monacemebi 
wyalmomaragebis centralizebuli sistemis da sarwyavi wylis Sesaxeb; zogadi 
monacemebi morwyvis Sesaxeb da ZiriTadi saxeebi; cnobebi damlaSebuli 
niadagebis Sesaxeb, maTi klasifikacia da melioracia; monacemebi saqarTveloSi 
arsebuli regularuli sarwyavi sistemis Sesaxeb. melioraciis erT-erTi saxe -
daSroba: maregulirebeli qselebi, gadamRobi qselebi, gamtari qselebi, 
wyalmimRebi da a.S.; wyalmomaragebis sistemebi; wylis moxmarebis norma.        

agreTve, ganxilulia Tboenergetika da mrewveloba, daxasiaTebulia
saqarTvelos mniSvnelovani rekreaciuli zonebi, Sefasebulia rekreaciuli 
faqtorebi. yuradRebaa gamaxvilebuli Tevzsarewi daniSnulebis wyalsatevebis 
mSeneblobaze, rekonstruqciaze, eqspluataciaze; wylis transportsa da xe-
tyis dacurebaze.            

4.1 sayofacxovrebo-komunaluri meurneoba
    

komunaluri wyalmoTxovnileba uSualodaa dakavSirebuli - qalaqebisa 
da qalaqis tipis dasaxlebebis mcxovrebTa wyalmoxmarebasTan (sasmelad, 
saWmlis mosamzadeblad, dasarecxad, nagebobaTa da saTavsoebis dasa-
sufTaveblad da sxva), qalaqis sayofacxovrebo-komunalur meurneobaTa 
moTxovnilebis dakmayofilebasTan (samrecxaoebi, saparikmaxeroebi, abanoebi 
da sxva), mosaxleobis momsaxureobis sferosTan (gaTbobis qseli, auzebi, 
vaWrobis qseli, quCebis movla da sxva); transportisa da samSeneblo 
organizaciebTan. saerTo wyalmoTxovnilebaSi sayofacxovrebo-komunaluri
wyalmoTxovnilebis wili didi araa, magram, misi aucileblobidan gamomdinare, 
dasaxlebis wyalmomarageba, nebismieri qveynis umTavresi amocanaa.

sayofacxovrebo-komunalur meurneobas, rogorc wyalmomxmarebels, 
aqvs rigi Taviseburebani, rac, pirvel rigSi, gamoixateba wylis xarisxisadmi 
wayenebul moTxovnilebaSi - rogorc fizikuri Tvisebebis (temperatura,
gamWvirveloba, feri, suni, gemo), ise qimiuri maCveneblebis mimarT (mJavianoba, 
sixiste, mSrali danaleqis raodenoba, tyviis, dariSxanis, ftoris, spilenZisa
da sxva elementebis Semcveloba). umTavresi moTxovnaa paTogenuri mikrobebis 
arsebobis dadgena, romelTa Semcvelobis mixedviT wyals yofen ramodenime 
tipad (janmrTeli, saeWvo, arasaimedo, arajanmrTeli da gamouyenebadi).

yvelaze saukeTeso fizikuri da qimiuri Tvisebebi aqvs wyalgaumtar 
Sreebs Soris mdebare arteziul wylebs. isini ar arian qimiuri nivTierebebiT
gaWuWyianebulni, radgan maTze naklebad moqmedebs sayofacxovrebo-
komunaluri da bunebriv-klimaturi faqtorebi. maTi xarisxi zedapiruli 
wylebis xarisxze ukeTesia. zedapiruli wylebis xarisxis gaumjobeseba 
xorcieldeba specialuri damuSavebiT (wyalmomzadeba), rac iTvaliswinebs 
sanitarul-higienuri moTxovnilebebis Sesabamisad wylis gafiltvras, 
koagulacias (minarevebis dasaleqad); daqlorvas an ftorirebas (dezinfeqciis 
mizniT); amiakiT gamdidrebas (gemovnebis gasaumjobeseblad).
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sayofacxovrebo-komunaluri wyalmomaragebisaTvis kidev erTi 
mniSvnelovani maxasiaTebelia wylis gamoyenebis Tanabarzomiereba mTeli wlis
da dRe-Ramis ganmavlobaSi. temperaturis gazrdasTan erTad, wylis gamoyeneba 
ramdenadme izrdeba. am mxriv, sezonuri ryevadoba ar aRemateba 15-20%, 
rodesac dRe-Ramuri ryevadoba mniSvnelovania imdenad, ramdenadac wylis 70% 
gamoiyeneba dRis saaTebSi. am ryevadobebis gaTvaliswinebis safuZvelze 
wyalmoTxovnilebis gamosaangariSeblad iyeneben dRe-Ramuri uTanabrobis 

koeficients 
saS.d.R.

maq.d.R.

dR. Q

Q
K  (maqsimaluri dRe-Ramuri wyalmoTxovnilebis 

fardoba saSualo dRe-Ramur wyalmoTxovnilebasTan) da saaTobrivi 
uTanabrobis koeficients KsT; (wyalmoxmarebis maqsimaluri saaTobrivi 
normis fardoba saSualo dRe-Ramur saaTebTan). Cveulebriv, dRe-Ramuri 
uTanabrobis koeficienti ar aRemateba 1,2; roca saaTobrivi uTanabrobis 
koeficienti varirebs SualedSi 1,8÷2.

sayofacxovrebo-komunaluri wyalmomaragebis normebi damokidebulia 
rogorc sacxovrebeli fondis keTildReobaze, aseve klimatur da xSirad
istoriul pirobebze (wyalgamoyenebis didi normebi damaxasiaTebelia samxreT 
raionebisaTvis, xolo mcire normebi ki CrdiloeT  raionebisaTvis).

mosaxleobis sayofacxovrebo-komunaluri wyalmoxmarebis saerTo xarji 
iangariSeba Semdegi formuliT

,
sT.d.R..

3104,86

KKqN
Q




 (4.1.)

sadac: N aris mosaxleobis raodenoba;
q _ erTi mosaxlis saSualo dRe-Ramuri wyalmo-

Txovnilebis norma, l/d.R.;
Kd.R., KsT. _ dReRamuri da saaTobrivi uTanabrobis ko-

eficientebi.
86,4 x 103 _ dRe-RameSi wamebis raodenoba.

Cveulebriv, miRebulia, rom adamianis yvela piradi moTxovnilebis 
dasakmayofileblad aucilebelia 150÷250 litri wyali (maT Soris, sasmelad da 
saWmlis mosamzadeblad 2,5÷3 l). patara qalaqebSi, sadac kanalizaciis 
efeqturi sistemebi araa, moTxovnileba wyalze klebulobs 75÷100 litramde 
dRe-RameSi. CrdiloeTis qveynebisTvis wyalmoTxovnileba naklebia, xolo 
samxreT qveynebisTvis ki mniSvnelovnad izrdeba.

saqarTvelos dasaxlebuli punqtebis sasmeli da sayofacxovrebo-
komunaluri wyaluzrunvelyofis wyaros mdinareebi, wyaroebi da miwisqveSa 
wylebi warmoadgenen. saqarTvelos yvela qalaqi, raionuli centri da qalaqis 
tipis dasaxleba aRWurvilia wyalmomaragebis centralizebuli sistemiT. 
yvelaze did wyalmomxmarebels Tbilisi warmoadgens (saerTo komunaluri 
wyalmomaragebis 53%). wyalmoxmareba Tbilisis erT sul mosaxleze 
daaxloebiT 600 l/dRe-Rames Seadgens, magram amave dros wyalmomaragebis 
sistemaTa umetesoba moZvelebulia, maTi efeqturobis koeficienti mxolod 
0.3÷0.4-is tolia, rac ara marto iwvevs wylis did danakargebs, aramed zrdis 
sasmeli wylis dabinZurebis saSiSroebasac.

rac Seexeba kanalizaciis sistemas, igi 84 dasaxlebuli punqtidan, 
mxolod 45-Si funqcionirebs, romelTagan mxolod 30 sistema aris aRWurvili 
gamwmendi nagebobiT. am sistemebis umetesobac savalalo teqnikur 
mdgomareobaSi imyofeba.

soflis raionebSi moqmedebs 27 wyalmomaragebis centralizebuli 
sistema, romelTa wliuri wyalmoxmareba  36.7 mln m3-s Seadgens. 
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saqarTvelos mosaxleobis 50% uzrunvelyofilia wyalmomaragebis 
centralizebuli sistemiT, 30% - wyalmomaragebis centralizebuli sistemiT 
kanalizaciis gareSe, xolo mosaxleobis 20% wyals wyaroebidan da Webidan 
iRebs.

dasaxlebul punqtebSi sasmeli da sameurneo 
wyalmoTxovnilebis normebi

cxrili 4.1.

sayofacxovrebo-komunalur meurneobaSi wyalmoTxovnilebis pro-
gnozirebisaTvis iTvaliswineben mosaxleobis raodenobis zrdis tempebs da 
xvedriT wyalmoTxovnilebas mosaxleobis ganviTarebisa da moTxovnilebaTa 
donis amaRlebis gaTvaliswinebiT.

    
4.2. soflis meurneoba

wyalmoTxovnilebis moculobis mixedviT, soflis meurneoba 
mniSvnelovnad aWarbebs saxalxo meurneobisa da wyalTa meurneobis danarCen 
dargebs.

wyalmoTxovnileba soflis meurneobaSi moicavs pirvel rigSi irigacias, 
wyalmomaragebas da gawylovanebas. garda aRniSnuli wyalsargeblobisa wylis 
resursebis gamoyenebaSi CarTulia agreTve daSroba, damlaSebuli miwebis 
drenaJuli (gamorecxvis Sedegad) Camonadeni da sxva wyalgamyvani RonisZiebebi, 
e. i. soflis meurneobis wyalmoTxovnilebis moculoba ganisazRvreba mocemul 
qveyanaSi miwebis melioraciis ganviTarebis doniT.

msoflio wyalmoTxovnilebis daaxloebiT 70% sarwyav wyalze modis. 
amitom sarwyavi farTobebis raodenobis swor gansazRvraze bevradaa 
damokidebuli msoflio wyalmoTxovnilebis gansazRvra. 

Tanamedrove pirobebSi sarwyavi farTobebis 60% Tavmoyrilia msof-
lios xuT qveyanaSi: CineTSi, indoeTSi, ruseTSi, amerikis SeerTebul StatebSi 
da pakistanSi.

msoflios yvela qveynis saerTo sarwyavi farTobi Seadgens 270 mln.ha-s, 
aqedan indoeTi - 57 mln.ha; CineTi - 48 mln.ha; aSS - 25 mln.ha; ruseTi - 21 mln.ha; 
pakistani - 15 mln.ha.

nagebobaTa keTilmowyobis xarisxi

wyalmoTxovnilebis 
norma erT 
mosaxleze 
% l/d.R. q

uTanabrobis 
koeficientebi

saS. d.R. maqs. d.R. Kd.R. KsT.

wyalgayvaniloba, kanalizacia,
centraluri cxeli wyliT 

momarageba
275÷400 300÷420 1,09÷1,05 1,25÷1,20

wyalgayvaniloba, kanalizacia, 
abazanebi gazis bakebiT 180÷230 200÷250 1,11÷1,09 1,30÷1,25

wyalgayvaniloba, kanalizacia,
abazanis gareSe 125÷150 140÷170 1,12÷1,13 1,50÷1,40

wyalgayvaniloba, kanalizaciis 
gareSe 30÷50 40÷60 1,33÷1,20 2,00÷1,80
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bunebriv-klimaturi pirobebis mixedviT saqarTvelos teritoria 
sxvadasxvagvaria. amiT aixsneba soflis meurneobis gansxvavebuli xasiaTi da 
TavisTavad cxadia, gansxvavebuli wyalmoTxovnilebac.

saqarTvelo mTagoriani qveyanaa. mTebs teritoriis 53,6% uWiravs, 
mTiswinebs - 33,4 da vakeebs - 13%.

intensiuri soflis meurneobis zona gavrcelebulia mTeli teritoriis 
70%-ze ZiriTadad da 1 600÷1 700 m. simaRlemde.

aRmosavleT saqarTveloSi naleqebis saSualo wliuri raodenoba 500÷800 
mm-s Seadgens. maTi ganawileba sezonebis mixedviT araxelsayrelia ivlis -
agvistoSi, rodesac yvelaze metad saWiroa mcenarisaTvis niadagis teni, 
adgili aqvs naleqebis simcires. am Tveebis temperatura 25÷40 0C  Seadgens da am 
mxriv, saqarTvelos aRmosavleT nawilSi morwyva aucilebel melioraciul 
RonisZiebas warmoadgens. 

morwyva es aris im niadagebis xelovnurad gatenianeba, romlebic 
mudmivad an periodulad ganicdian mcenaris zrda-ganviTarebisaTvis saWiro 
wylis naklebobas. morwyviTi melioraciis saboloo mizania sasoflo-
sameurneo kulturebis saangariSo (saproeqto) mosavlianobis uzrunvelyofa.

RonisZiebaTa im kompleqss, romelic tardeba uSualod sarwyav 
farTobze wylis misawodeblad, gasanawileblad da niadagis gasatenianeblad -
morwyvis wesi ewodeba, yvela im teqnikur saSualebas da xerxs ki, romelTa 
meSveobiTac xorcieldeba wylis miwodeba-ganawileba da niadagis gatenianeba -
morwyvis teqnika. sakmaod xSirad, farTo gagebiT, morwyvis teqnikaSi 
gulisxmoben agreTve im teqnikur saSualebebsac, romlebic ganapirobebs 
sarwyav farTobamde wylis miyvanas. morwyvis teqnikaSi Semaval im teqnikur 
saSualebebs, romlebic uSualod rwyvis sawarmoeblad gamoiyeneba (gadasatani 
milsadenebi, dasawvimi manqanebi da sxv.), sarwyav teqnikas uwodeben, xolo am 
ukanasknelSi Semaval wvrilman gadasatan inventars (sifoni, milaki, fari da 
sxv.) -sarwyav armaturas.

sarwyav farTobze mcenaris zrda-ganviTarebisTvis saWiroa wylis 
reJimis Seqmna niadagSi. am faqtoris regulireba xdeba dawesebul vadebSi 
garkveuli raodenobis wylis miwodebiT. igi mcenares uqmnis kvebisa da siTbos 
Sesafer reJims, nivTierebaTa gadamuSavebis pirobebs. 

mcenaris normaluri vegetaciisaTvis saWiro rwyvis vadebisa da normebis 
kompless, romelic agroteqnikuri RonisZiebebis gaTvaliswinebiT Semu-
Savebuli unda iyos ise, rom niadagis aqtiur fenaSi daculi iyos wylisa da 
aeraciis pirobebi, rwyvis reJimi ewodeba.

morwyvis (rwyvis) norma ewodeba wylis im raodenobas, romelic miewodeba 
erT ha farTobs erTi rwyvis dros. misi odenoba sxvadasxva kulturisaTvis 
erTnairi ar aris. misi saSualo sidide niadagis Tvisebebis da mcenaris saxeobis 
mixedviT meryeobs 600-800 m3/ha farglebSi. garda amisa, erTsa da imave mcenares 
misi ganviTarebis sxvadasxva periodSi moTxovnileba wyalze erTnairi ara aqvs. 
ase, magaliTad, bambis kulturas yvelaze meti wylis raodenoba (55-65 %) 
yvavilobis fazaSi sWirdeba, mwifobis periodSi wyalze moTxovna mcirdeba.

morwyvis norma iTvaliswinebs saWiro tenianobis Seqmnas niadagis aqtiur 
fenaSi, romlis siRrme damokidebulia rogorc TviT kulturaze, ise niadagis 
meqanikur Sedgenilobaze. ase, magaliTad, niadagis aqtiuri fenis saSualo 
siRrmed iTvleba:

 bostneuli kulturebisTvis - 0.3-0.5 m;
 mindvris kulturebisaTvis - 0.6-0.8 m;
 mravalwliani mcenareebisaTvis - 0.7-0.8 m.
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morwyvis norma iangariSeba formuliT
(4.2.)

sadac: m aris morwyvis norma, m3/ha;
H _ aqtiuri fena; 
α _ niadagis moculobiTi masa;
r _ niadagis zRvruli tentevadoba;
r0 _ rwyvis win niadagSi arsebuli wylis maragi %-obiT.

sasoflo-sameurneo kulturebis rwyvis dadgenis erT-erT ZiriTad 
elements warmoadgens sarwyavi norma - wylis is raodenoba, romelic saWiroa 
erTi ha farTobis mosarwyavad vegetaciis mTel periodSi, raTa uzrunvelvyoT 
saangariSo mosavlianoba konkretul saproeqto pirobeb-Si.

sarwyavi norma gamoiangariSeba Semdegi damokidebulebiT
(4.3.)

sadac: M aris sarwyavi norma, m3/ha;
W _ saerTo  wyalmoTxovnileba, anu 1 ha-dan daxarjuli wyali 

vegetaciis periodSi, niadagis zedapiridan aorTqlebiT da 
mcenaris transpiraciiT, m3/ha;

W1 _ niadagSi arsebuli wylis maragidan gamoyenebuli wyali, 
m3/ha;

W2 _ vegetaciis periodSi mosuli atmosferuli naleqebidan ga-
moyenebuli wyali, m3/ha;

W3 _ mcenaris mier vegetaciis periodSi gamoyenebuli gruntis 
wyali, m3/ha.

vegetaciis periodSi Casatarebeli rwyvis vadebi damokidebulia mcenaris 
biologiur Taviseburebaze, klimatur pirobebze, niadagis Tvisebebze da Cata-
rebul agroteqnikaze. rwyvebi ise unda ganawildes, rom mcenares Seeqmnas op-
timaluri pirobebi mTeli vegetaciis ganmavlobaSi. rwyvis win niadagSi tenis 
raodenoba ar unda iyos naklebi sasurevel minimumze, romelic SeiZleba avi-
RoT niadagis zRvruli tentevadobis 70-90%-is farglebSi, niadagisa da mcena-
ris mixedviT. 

sameurneo daniSnulebis mixedviT ganixilaven Semdegi saxis rwyvebs: 
 xvniswina - tardeba xvnis win niadagis dasamuSaveblad xelsayreli piro-

bebis Sesaqmnelad; 
 saTadarigo-samarago - erTwlovani kulturebis daTesvamde an 

mravalwlovani kulturebis vegetaciis aqtiuri periodis damTavrebis 
Semdeg, niadagis Rrma fenebSi wylis maragis SeqmniT mcenaris wyliT 
nawilobriv uzrunvelsayofad;

 Tesvis - Teslis droulad gaRviveba-aRmocenebisa da ganviTarebis pir-
vel periodSi mcenaris ukeT ganviTarebisaTvis;

 rgvis - sargavi kulturebis dargvisas maTi ukeT gaxarebis mizniT;
 savegetacio - vegetaciis periodSi mcenaris wyliT uzrunvelyofisaTvis; 
 gamagrilebeli (umetesad xelovnuri dawvimebiT) - dRis yvelaze cxel 

periodSi mcenarisa da misi garemos gasagrileblad mcenareSi mimdinare 
sasicocxlo procesebis regulirebis mizniT; 

 gamanoyierebeli - niadagSi sasuqis Setanisa da Tanabrad ganawilebis; 
 moyinvis sawinaaRmdego - Semodgomis da gazafxulis wayinvebis asacileb-

lad, gansakuTrebiT baRebSi. rwyva tardeba ramdenime saaTiT adre wayin-
vis dawyebamde an mis periodSi;

 saprovokacio - sarevelebis aRmosaceneblad, romlebic ispoba niadagis 
saTanado damuSavebiT an qimikatebiT;
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 CarecxviTi - niadagidan mavne marilebis mosacileblad; 
 sadezinfeqcio - mavneblebTan sabrZolvelad.

sasoflo-sameurneo sarwyav miwaTmoqmedebaSi ganixilaven rwyvis oTx 
ZiriTad wess:
 zedapiruli-TviTdinebiTi rwyva - niadagis zedapirze wylis TviTdinebiTi 

miwodeba. yvelaze metad gavrcelebuli da amave dros yvelaze ufro 
sifrTxiliT Casatarebelia, radgan am dros mosalodnelia niadagis 
irigaciuli eroziis ganviTareba. misi naklia wylis didi danakargebi 
filtraciaze da aorTqlebaze. zedapiruli rwyva SeiZleba gamoyenebuli 
iqnas yvela sasoflo-sameurneo kulturis mosarwyavad ZiriTadad mZime da 
saSualo meqanikuri Semadgenlobis niadagis mqone miwis farTobebze, 
romelTa zedapiris daxriloba 0.03-s ar aRemateba.

zedapiruli rwyva, niadagis zedapirze wylis ganawilebis teqnikis da 
niadagSi gavrcelebis xasiaTis mixedviT iyofa or ZiriTad jgufad:
1. horizontaluri filtraciiT, anu gverdiTi gaJonviT (rwyva kvlebSi 

miSvebiT, rwyva kvalSi datborebiT, rwyva gamoTesili kvlebiT, 
konturuli rwyva, rwyva napraliani kvliT);

2. vertikaluri filtraciiT (rwyva Cveulebrivi moRvarviT, rwyva 
qarTluri moRvarviT, rwyva zolebad moRvarviT, rwyva Tavisufali 
moRvarviT, rwyva mTliani datborebiT).

 dawvimebiTi rwyva - xelovnuri wvimis saxiT. ryvis aseTma wesma farTo 
masStabi hpova aramdgradi tenianobiT maxasiaTebel regionebSi, sadac xSir 
gvalvebTan erTad uxvi naleqic modis. saqarTvelos subtropikul 
raionebSi, sadac Caisa da subtropikuli kulturebis ZiriTadi farTobebi 
rTuli reliefiT xasiaTdeba da maTi zedapiris daxriloba sagrZnoblad 
metia 0.03-ze.

 wveTuri rwyva erT-erTi progresuli wesia mravalwliani nargavebisaTvis da 
misi danergva mizanSewonilad unda CaiTvalos iq, sadac morwyvis sxva 
wesebis gamoyeneba gaZnelebulia. wveTovani rwyvis sistemis muSaobis 
principi aseTia: morwyvis wyarodan wyali mcire simZlavris tumboTi 
miewodeba magistralur milsadenebs. Semdeg, gadadis gamanawilebel 
milsadenebSi da maTgan ki - uSualod sarwyav milsadenebSi, romlebzedac 
damontaJebulia sawveTurebi.

 niadagqveSa (niadagqveSa-kapilaruli) rwyva - qveniadagidan wylis miwodeba. 
niadagqveSa rwyvis wesis gamoyenebis ared rekomendebulia momatebuli 
qanobebis mqone sarwyavi miwebi mZime da saSualo meqanikuri Semadgenlobis 
niadagebiT. rwyvis am wesis gamoyenebisas wyali mcenares miewodeba 
mcenareTa fesvTa sistemis zonaSi 0.4 - 0.5 metr siRrmeze Calagebul 
perforirebul milebSi. niadagqveSa rwyvas marTalia, aqvs mTeli rigi 
upiratesobebi zedapirulTan SedarebiT, rac sagrZnoblad aumjobesebs 
baqteriebis cxovelmoqmedebas, rwyva xorcieldeba wylis naklebi 
raodenobiT, gamoricxulia meqanizmebis muSaobis xelis SemSleli 
dabrkolebebi, saWiro araa mindvris mosworeba da a.S., magram misi farTo 
masStabiT gamoyenebas abrkolebs maRali samSeneblo Rirebuleba, niadagSi 
Cawyobili milebis amoleqvis faqtebi da niadagebis zeda fenebis damlaSebis 
xSiri SemTxvevebi da a.S.

miwebis mosarwyavad gansaxilvel teritoriaze aSeneben hidroteqnikur 
nagebobaTa da arxTa sistemas, romelic sarwyavi sistemis saxelwodebiTaa 
cnobili.

saqarTveloSi amJamad iricxeba 220 regularuli sarwyavi sistema. 
aqedan 135 (62%) - farTobiT 0,5 aTas ha-mde da 10 (5%) -10 ha-ze meti farTobiT. 
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TiToeuli maTgani sargeblobs kaSxluri tipis wyalamRebebiT, danarCen 
sistemebSi vxvdebiT ukaSxlo wyalamRebebs. 

saqarTvelos ZiriTad sarwyav sistemebs warmoadgens:

 samgoris sarwyavi sistemebi - zemo samgorisa da qvemo samgoris sarwyavi 
sistemebi - mdebareoben mdinare mtkvrisa da misi Senakadis md. ivris auzSi da 
esazRvreba Tbiliss da rusTavs. mdinare daregulirebulia mis zemo dinebaSi 
ganlagebuli sionis wyalsacaviT. samgoris sarwyavi farTobebi calkeuli 
magistraluri arxebis mixedviT mocemulia cxrilSi (4.2).

samgoris sarwyavi sistemis farTobebi, aTasi ha
cxrili 4.2.

zemo samgoris sistema gamoiyeneba kompleqsurad: miwebis sarwyavad,  
energetikisTvis da wyalmomaregebisTvis. sionis wyalsacavi iZleva mdinare 
ivris wylis Camonadenis mTlian daregulirebis saSualebas. wyalsacavis 
moculobaa 300 m3. igi agreTve gamoiyeneba Tevzis meurneobis ganvi-
TarebisaTvis.

 zemo alaznis sarwyavi sistema ganlagebulia mdinareebis alaznisa da ivris 
SuamdinareSi, ori didi masivis - Sida da gare kaxeTis farglebSi, romlebic 
erTmaneTisgan gamoyofilia civ-gomboris qedze. sarwyavi masivis mTliani 
farTobia 147.3 aTasi ha. sarwyavi farTobi bruto - 132.2 aTasi ha, neto -108.3 
aTasi ha. morwyvis wyaros warmoadgens mdinare alazani, romlis xeobaSi 
aSenebulia wyalmimRebi kvanZi, saidanac iwyeba zemo alaznis magistraluri 
arxi. miwebis gamoyeneba ZiriTadad xdeba venaxebis da baRebis gasaSeneblad 
(70%-mde).

 muxranis sarwyavi sistema ganlagebulia mdinareebis aragvsa da qsans Soris, 
romlebic saTaves iReben kavkasionis mTavari qedis ganStoebaSi. masivis 
mTliani farTobi Seadgens 15 000 ha-s. bruto - 12.5 aTasi ha, neto - 10.9 aTasi 
ha. aqedan wylis meqanikuri aweviT irwyveba 1.16 aTasi ha, miwebi ZiriTadad 
gamoyenebulia venaxis, baRebis da bostneulis qveS. sistemaSi wylis miwodeba 
xdeba mdinare aragvze agebuli saTave nagebobebidan lami-misaqcielis 
magistraluri arxiT 9.2 aTasi ha neto farTobze da mdinare qsanze 
ganlagebul saTave nagebobidan Telovanis rus magistraluri arxiT 1.7 aTas 
ha-s neto farTobze.

#
 

arxebis dasaxeleba bruto neto

1 zemo magistraluri arxi 17.0 14.2

2 lilo-martyofis arxi 4.9 4.1

3 qvemo magistraluri arxi 24.0 20.5

4 RrmaRelis arxi 1.7 1.4

5 gldanis arxi 0.8 0.6

sul zemo samgoris sistemaze 48.4 40.8

1 marcxena napiris magistraluri arxi 44.0 36.4

2 marjvena napiria magistraluri arxi 14.4 13.0

sul qvemo samgoris sistemaze 58.4 49.4
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 Tezi-okamis sarwyavi sistema ganlagebulia qsanis marjvena napirze. am 
sistemis raionSi mTliani farTobi 7.7 aTasi haa. sarwyavi farTobi bruto -
7.1 aTasi ha, neto - 6.4 aTasi ha. miwebi ZiriTadad gamoyenebulia xexilis 
baRis, venaxis, TavTaviani kulturebis qveS. morwyvis wyaros warmoadgens 
mdinare qsani. 

 vanaTis, tirifonisa da salTvisis sarwyavi sistemebi ganlagebulia 
mdinareebis didi liaxvisa da patara liaxvis xeobebSi. vanaTis sarwyavi 
sistemis mTliani farTobi 4.2 aTasi haa. morwyvis farTobi bruto 3.8 aTasi 
ha, neto - 3.3 aTasi ha. tirifonis sarwyavi sistemis mTliani farTobi 36.2 
aTasi ha. morwyvis farTobi bruto - 33.6 aTasi ha, neto - 29 aTasi ha. miwebis 
gamoyeneba ZiriTadad xdeba baRebisTvis, venaxebisTvis da saxnavad. 
salTvisis sarwyavi sistemis mTliani farTobia 23 aTasi ha. sarwyavi farTobi 
bruto - 18 aTasi ha, neto - 16.3 aTasi ha.

 taSiskaris sarwyavi sistema ganlagebulia mdinare mtkvris dinebis 
mimarTulebiT, mdinaris marcxena mxares borjomis xeobis qvemoT. sarwyavi 
sistemis sarwyavi farTobi neto - 17.9 aTasi ha. morwyvis wyaros warmoadgens 
mdinare mtkvari. morwyva zedapirulia: kvlebSi da zolebSi miSvebiT. 
gaTvaliswinebulis gadasatani milsadenebis gamoyeneba.

 gardabnis sarwyavi sistema ganlagebulia samgoris sarwyavi sistemis 
samxreTiT. sistema aSenebulia 1867 wels. am sistemis sarwyavi farTobi neto 
- 12.8 aTasi ha saqarTvelos farglebSi da 4.8 aTasi ha azerbaijanSia 
ganlagebuli. magistralur arxebze agebulia mcire satumbo sadgurebi. 
gardabnis sarwyavi sistemis saTave nageboba mdinare mtkvarzea ganlagebuli.

 TeleTis meqanikuri sarwyavi sistema ganlagebulia TrialeTis qedis 
samxreT kalTebze, mdinare mtkvris marjvena napirze, q. Tbilisis qvemoT. 
sarwyavi miwebis aTviseba xdeba ZiriTadad simindis, bostneuli kulturebis, 
baRebisa da venaxebis qveS. morwyvis wyaros warmoadgens md. mtkvari. wylis 
miwodeba sistemaSi xorcieldeba satumbo sadgurebiT. 

saqarTvelos aridul zonaSi xSiradaa gavrcelebuli damlaSebuli 
niadagebi, da warmoSobis mixedviT pirobiTad iyofa pirvelad da meorad
damlaSebis niadagebad. pirveladi damlaSebis mizezad miCneulia mimdinare 
bunebrivi procesebis aqtiuri gavleniT marilebis sistematuri dagroveba 
niadagSi, gruntSi da gruntis wylebSi. meoradi damlaSeba upiratesad 
viTardeba sarwyavi miwaTmoqmedebis pirobebiT, rodesac niadagis susti 
bunebrivi drenirebis gamo, adgili aqvs mineralizebuli gruntis wylebis 
doneebis awevas.

arsebobs damlaSebuli niadagebis ori jgufi: bici anu mlaSobi niadagebi, 
romlebic xasiaTdebian advilad xsnadi marilebis didi raodenobiT mTel 
profilSi da bicobebi - romlebic Seicaven advilad xsnad marilebs mxolod 
garkveul siRrmeze (20-25 sm fenebad) masSi sWarbobs didi raodenobiT 
STanTqmuli natriumi.

bici (mlaSobi) niadagebis melioracia iyofa sam jgufad: biologiuri, 
romelic iTvaliswinebs marilgamZle balaxebis Tesvas; meqanikuri, romelic 
gulisxmobs niadagis zedapirze arsebuli marilebis Segrovebas da gatanas; 
hidromelioraciuli, rac gulisxmobs niadagSi arsebuli marilebis gaxsnas da 
Carecxvas.

bicobi niadagebis melioracia. niadagis bicobianobis xarisxi 
damokidebulia STanTqmuli natriumis raodenobaze, rac niadag-STanTqmel 
kompleqsSi ganapirobebs bicobebis wyal-fizikur da fizikur-qimiur 
TvisebaTa mkveTr gauaresebas. aseT niadagebSi humusovani fena ar aris 
damlaSebuli. bicobi niadagebis melioraciaSi igulisxmeba: STanTqmuli 
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natriumis gandevna da misi kalciumiT Canacvleba niadag-STanTqmel 
kompleqsSi, bicobiani zedapiris daSla-gafxviereba da tutianobis 
neitralizacia.

arsebobs bicobebis melioraciis sami meTodi: qimiuri, romelic 
gulisxmobs niadagSi TabaSirisa da sxva qimiuri nivTierebebis Setanas; 
biologiuri, romelic gulisxmobs gansaxilveli miwis masivebisaTvis 
bicobianobis amtani mcenareebis SerCevas; agrobiologiuri, romelic 
iTvaliswinebs niadagis Rrma xvnas, organuli da mineraluri sasuqebis Setanas, 
mravalwliani balaxebis Tesvas, sideracias da morwyviT niadagis Carecxvas.

melioraciis erT-erT saxes daSroba warmoadgens, romlis drosac 
Warbtenian regionebSi saTanado melioraciuli RonisZiebebis gatarebiT 
niadagis forebidan da zedapiridan gandevnian zedmet wyals.

saqarTvelos dasavleT nawilSi (Savi zRvis sanapiro da kolxeTis 
dablobi) naleqebi uxvad modis (1 300÷2 700 mm); aorTqlebis wliuri sidide ki 
Seadgens 400÷600 mm-s, amitom miwebi aq ZiriTadad daWaobebuli da Warbteniania, 
romlebic daSrobas saWiroeben.  

nebismieri damSrobi sistema moicavs: maregulirebel, gamtar da 
wyalgadamRob qsels, wyalmimRebebs da Semdeg  hidroteqnikur nagebobebs:
wyalvardnilebi, rabebi, saTvalTvalo Webi da sxva; sagzao qsels, 
saeqspluatacio nagebobebs (Senobebi, hidrometriuli postebi da sxv.), tyis 
zolebs da TviT dasaSrobi miwis masivs.
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maregulirebeli qselis daniSnulebaa Warbi zedapiruli da gruntis 
wylebis Sekreba da dasaSrobi teritoriidan gayvana. gadamRobi qselis -
dasaSrobi teritoriis dacva gareSe zedapiruli da gruntis wylebisagan; 
gamtari qselis - wyalmimRebTan maregulirebeli da gadamRobi qselis
dakavSireba; wyalmimRebis - gamtari qselidan Semodinebuli wylis miReba da 
misi gatarebis uzrunvelyofa. hidroteqnikuri nagebobebis - wylis nakadis 
daniSnulebisamebr gatareba da gadanawileba; sagzao qselis - dasaSrob 
teritoriaze satransporto saSualebaTa da sasoflo-sameurneo manqanebis 
daubrkolebriv manevrireba; saeqspluatacio nagebobebis - damSrobi sistemis 
eqspluataciasTan dakavSirebuli samuSaoebis kontroli da zedamxedveloba; 
tyis zolebis ki - gansaxilvel teritoriaze mikroklimatis regulireba (amave 
dros SeuZlia Seasrulos eroziis sawinaaRmdego RonisZiebaTa funqciac).

damSrobi sistema SeiZleba iyos Ria da daxuruli tipis. pirvel 
SemTxvevaSi maregulirebeli qseli warmodgenilia Ria arxebiT, xolo meore 
SemTxvevaSi - niadagis siRrmeSi Cawyobili drenebis saxiT. 

damSrob sistemebs aseve ganasxvaveben wylis gayvanis wesisa da wylis 
reJimze zemoqmedebis xasiaTis mixedviT. saxeldobr, pirvel SemTxvevaSi 
damSrobi sistemebi SeiZleba iyos TviTdinebiTi da wylis meqanikuri 
gadatumbviT, meore SemTxvevaSi ki - erTmxrivi moqmedebis, rodesac damSrobi 
qseli gankuTvnilia mxolod Warbi wylis gasayvanad teritoriidan, da 
ormxrivi regulirebis, rodesac is erTdroulad asrulebs niadagis daSrobisa 
da datenianebis funqcias.

drenebis mimarTulebis mixedviT daxuruli drenaJi SeiZleba iyos hori-
zontaluri, vertikaluri da kombinirebuli.

horizontaluri drenaJi aris tranSeiani da utranSeo. ukanasknels 
ekuTvnis sorosebri da napralisebri drenebi da agreTve drenebi ama Tu im ma-
salisagan, romelTa Calageba warmoebs utranSeo drenCamwyobiT.

masalebis mixedviT drenaJi aris qvis, xis, Tunis, betonis da torfis, gau-
magrebel miwis drenebs sorosebri ewodeba.

xvretebis mixedviT sadrenaJo Txrilebi orgvaria:
1. milisebri - Tavisufali xvretiT;
2. drenaJi, romelSic drenebis farTobi amovsebulia forovani wyalgamta-

ri masaliT -RorRiT, fiCxiTa da sxva, romelebzec zemodan eyreba tran-
Seis gaTxris dros amoRebuli miwa.
saqarTveloSi amJamad aSenebulia mravali damSrobi sistema, romelTa 

Soris erT-erTi unikaluri da didi obieqtia kolxeTis dablobis damSrobi 
sistemis obieqti, romelsac 220 aTasi heqtari farTobi ukavia. misi sazRvrebia: 
dasavleTiT Savi zRva, samxreTiT - amierkavkasiis rkinigzis baTumis Sto 
mdinare kintriSamde, aRmosavleTiT - mdinare cxeniswyali, CrdiloeTiT da 
Crdilo-aRmosavleTiT - Savi zRvis sanapiro saavtomobilo gza, sadgur 
samtrediidan mdinare kodoramde.

damSrobi sistemebis CarTva wylis resursebis kompleqsSi miznad isaxavs 
daSrobis Sedegad miRebuli Warbi wylis gamoyenebas w.s.k-is sxva dargebis 
wyalmoTxovnilebis dasakmayofileblad. maSasadame, adgilobrivi wylis 
resursebis gamoyenebiT SesaZlebeli xdeba iseTi wyalsargeblobis obieqtebis 
mSenebloba, rogoricaa - wyalsacavebi, tborebi, farTobebis gasatenianebeli 
hidroteqnikuri nagebobebi, rekreaciuli zonebi, wyalmomarageba da sxva. 

wyalmomaragebis sistemebi soflis meurneobaSi emsaxureba dasaxlebuli 
punqtebis, mecxoveleobis fermebsa da kompleqsebs, manqana-traqtoris parkebs 
da a.S. 

mecxoveleobis kompleqsSi wylis moxmarebis norma damokidebulia 
kompleqsis saxeze, mis teqnikur aRWurvilobaze, pirutyvis raodenobaze da 
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sxv. aseT kompleqsebSi wyali ixarjeba pirutyvis fiziologiur 
moTxovnilebaze, teqnologiur procesebSi da damxmare RonisZiebebze, sakvebis 
damamzadebel bazebSi, cxovelebis veterinarul-sanitarul momsaxurebaze da 
a.S. aqac wylis moxmarebis normebi SeiZleba sakmaod did diapazonSi 
icvlebodes.

wylis dRe-Ramuri moxmarebis norma amave dros damokidebulia 
pirutyvis saxeobaze da SeiZleba erT sulze 2-dan 200 litramde icvlebodes.

soflebSi wylis moxmarebas erT komlze xSirad wylis normebis 
gamsxvilebuli maCveneblebiT gansazRvraven, romelic cxadia icvleba 
adgilobrivi pirobebis mixedviT.

samxreT regionebSi mecxoveleobisTvis ZiriTadad saZovrebi gamoi-
yeneba, sadac wylis resursebi sakmaod SezRudulia, amitom saWiro xdeba am 
teritoriebis gawylovaneba. gawylovaneba rogorc wesi warmoebs sezonurad.

teritoriebis gawylovanebis sami ZiriTadi forma arsebobs: 1. eqs-
tensiuri, xorcieldeba mxolod wylis wyaroebis - guburebis, Webis, arxebis da 
a.S. mowyobiT. am dros wylis TiToeuli wyaro ewyoba im varaudiT, rom man 
gaawylovanos teritoria radiusiT 5 - 10 km; 2. arasruli anu SezRuduli
gawylovanebis dros ewyoba rogorc wylis wyaros qseli, agreTve damatebiTi 
nagebobebi da mowyobilobebi, romelic xels uwyobs am qselis gamoyenebas 
wyalmomaragebisaTvis; 3. sruli gawylovanebis dros wyliT kmayofildeba ara 
marto gasawylovanebel teritoriaze myofi momxmarebeli, aramed saxalxo 
meurneobis sxva dargebic.

teritoriis gawylovanebis sqemebis daproeqtebis dros saWiroa 
yuradReba gamaxvildes Semdeg ZiriTad moTxovnebze: sad, ra raodenobis, 
rogori xarisxis da ra droSi unda iyos miwodebuli wyali, saZovrebis 
wyalmomaragebis dros mxedvelobaSi unda iqnas miRebuli ra saxis saZovrebia -
sezonuri Tu mTeli wlis ganmavlobaSi. gaTvaliswinebuli unda iqnas agreTve 
pirutyvis da maTi Zovebis saxe, wylis wliuri, dRe-Ramuri da saaTobrivi 
moTxovnilebis grafiki. saxnav miwebze ZiriTadi wyalmomxmarebelia adamiani, 
meqanizacia da muSa pirutyvi dakavebuli sasoflo-sameurneo saqmianobaSi. 
maTi wyliT dakmayofilebisaTvis ewyoba sxvadasxva saxis Webi, guburebi da a.S., 
romlebic warmoadgenen gawylovanebis pirvelad centrebs. aseTi centrebi 
ewyoba teqnikur-ekonomikuri dasabuTebis Semdeg, xolo wyali momxmarebels 
miewodeba avtomanqanebiT an muSa pirutyvis gamoyenebiT. misawodebeli wylis 
norma ganisazRvreba saTanado gaangariSebis Sedegad.

4.3. mrewveloba da Tboenergetika
    

qveynis wyalTa meurneobis sistemaSi mrewveloba erT-erT udides 
momxmarebels warmodgens. wyalmoTxovnilebaSi mrewveloba yvelaze sapa-
suxismgeblo dargia, romelic moiTxovs wylis miwodebis maRal saimedoobas. 
mrewvelobaSi saangariSo uzrunvelyofad iReben 95÷97%.

warmoebis normaluri funqcionirebisaTvis wylis saWiro raodenobis 
moculoba damokidebulia: 1. wylis gamoyenebis xasiaTze; 2. gamosaSvebi 
produqciis moculobaze da saxeze; 3. sawarmos teqnologiasa da  4. sawarmo 
wyalmomaragebis sistemebze.

1. sawarmoo procesis dros wylis gamoyenebis formebi sakmaod 
gansxvavdebian erTmaneTisagan. igi SeiZleba gamoyenebuli iyos rogorc 
nedleuli, gamxsneli, Tbomatarebeli da meqanikurad gaxsnili minarevebis 
matransportirebeli.

wylis didi raodenoba warmoebaSi gamoiyeneba gacivebisTvis; 
TboenergetikaSi mTliani wylis raodenobis 85% gamoiyeneba zeTis, haeris 
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gasaciveblad da orTqlis kondensaciisTvis. metalurgiul qarxnebSi ki wylis 
ZiriTadi raodenoba - gaciebisTvis.

warmoebaSi garda teqnologiuri saWiroebisa, wyals iyeneben momsaxure 
personalis sameurneo, sayofacxovrebo moTxovnilebaTa dasakmayofileblad, 
saxanZro, sanitaruli saWiroebisTvis da mwvane nargavebis mosarwyavad.

2. mrewvelobaSi gamoyenebuli wylis moculobis gansazRvrisTvis didi 
mniSvneloba eniWeba gamosaSvebi produqciis saxeobas (cxrili 4.3.).

3. kuTri wyalmoxmareba damokidebulia teqnologiaze, romelsac iyenebs 
sawarmo produqciis gamoSvebisTvis. magaliTad, qimiur sawarmoebSi erTi da 
igive produqciis sxvadasxva teqnologiuri procesebiT warmoebisTvis wylis 
kuTri xarjebi icvleba 5÷10-jer;

4. sawarmoebSi gamoyenebuli wylis moculobaze did gavlenas axdens 
wyalmomaragebis sqemebi.

yvelaze martivi - pirdapirdinebiTi sqema, romelic sawarmos wyals 
awvdis wyalaRebis wyarodan da iyenebs ra mas, Sesabamisi gawmendis Semdeg 
Rvris.

wyalmomaragebis sabrun sistemebSi teqnologiuri procesis dros 
gamoyenebul wyals aciveben, wmenden da kvlav uSveben warmoebaSi.

wyalmomaragebis ganmeorebad sqemebis dros gansazRvrul procesSi 
gamoyenebul wyals iyeneben igive an sxva sawarmos gansxvavebul procesebSi da 
bolos Sesabamisi gawmendis Semdgom Rvrian.

SesaZlebelia aseve ori ukanaskneli sqemis kombinireba. am SemTxvevaSi 
warmodgenili wyalmomaragebis sistema ufro perspeqtiulia.

wylis norma produqciis erTeulze
cxrili 4.3.

   gamosaSvebi produqciis saxe wylis norma
(m3)

sinTetikuri boWko (t) 2 500÷5 000

sinTetikuri kauCuki da xelovnuri qsovilebi (t) 2 000÷3 500

nikeli (t) 4 000

spilenZi (t) 500

Tuji (t) 160÷200

qaRaldi (t) 400÷800

navTobi - daumuSavebeli (gadamuSaveba) (t) 30÷40

azoti (t) 600

bambis qsovilebi (1000 m) 20÷50

    
warmoebisTvis saWiro wylis moculobis gansazRvrisaTvis iyeneben 

Semdeg maxasiaTeblebs:
sruli wyalmoTxovnilebis moculoba (Wsr.), romelic warmoadgens 

warmoebis wyaltevadobas. igi axali da dabrunebuli wylebis moculobebis 
jamia

Wsr.=Wax.+Wdab. (4.2.)
axali wylis moculoba Wax. warmoadgens daubrunebeli wylis 

moculobaTa (Wdaubr.) da wyalgayvanis (Ww.g.) moculobis jams
Wax.=Wdaubr.+Ww.g. (4.3.)

dabrunebuls Wdab. uwodeben wylis im moculobas, romelic wyal-
momaragebis sistemebSi mravaljer gamoiyeneba.
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saqarTveloSi mrewvelobaze moxmarebuli wylis didi nawili (77%) 
Tboenergetikaze modis.

1990 wlisTvis, saqarTvelos samrewvelo sawarmoebis mier CaSvebuli 
gamoyenebuli wylis moculoba 1 671 mln.m3-s Seadgenda, aqedan 227 mln.m3 -
dabinZurebuli iyo.

4.4. hidroenergetika

Tanamedrove pirobebSi hidroenergetika warmoadgens wyalsameurneo 
kompleqsis erT-erT umniSvnelovanes komponents. masze modis hidrokvanZis 
mSeneblobis ZiriTadi wili. wyalsacavebis mTeli moculobis 95% moqmed 
hidroeleqtrosadgurebs ekuTvnis. energetikis es saxeoba Zlier progresulia 
da rigi upiratesobebi gaaCnia: hess ar esaWiroeba sawvavi da aqvs wylis 
gamoyenebis didi koeficienti, misi resursebis dacvis CaTvliT.

saqarTveloSi pirveli hidroeleqtrosadgurebi XIX da XX saukuneTa 
mijnaze iyo aSenebuli (borjomis, axali aTonis, gagris, soxumis da sxv.). 1913 
wlisaTvis maTi saerTo simZlavre 2 aTas kvt-s Seadgenda. 1927 wels amuSavda 
zemo avWalis hesi (zahesi), pirveli rigis simZlavriT - 12.5 aTasi/kvt.). meore 
msoflio omamde aSenda rionis hesi (48 aTasi kvt); aWariswylis hesi (16 aTasi 
kvt) da rigi mcire hesebisa.

Semdgom periodSi aigo Semdegi hesebi: xramis I (113.5 aTasi kvt), soxumis 
(19.1 aTasi kvt), CiTaxevis (21 aTasi kvt); Saorisa da tyibulis (120 aTasi kvt); 
orTaWalis (18 aTasi kvt), gumaTis (66.8 aTasi kvt) lajanuris (112.51 aTasi kvt);
xramis II (110 aTasi kvt), Jinvalis (130 aTasi kvt), engurisa (1600 aTasi kvt) da  
varcixis (170 aTasi kvt) kaskadis da sxv.

aRsaniSnavia, rom dasavleT saqarTveloSi, hesebTan arsebuli wyal-
sacavebi ZiriTadad energetikuli daniSnulebisaa, xolo aRmosavleT  
saqarTveloSi - kompleqsuri.

hidroenergetikisTvis wyali warmoadgens mxolod energomatarebels, 
romelic SeiZleba miviRoT bunebrivi anda xelovnurad Seqmnil simaRleTa 
sxvaobis xarjze, ris Semdgom wyali SeiZleba gamoviyenoT sxva saWiroebisaTvis: 
morwyva, wyalmomarageba, naosnoba, Tevzis meurneoba da sxv.

aRniSnuli miuTiTebs wyalsameurneo kompleqsSi hidroenergetikis 
dadebiT rolze, magram dadebiT TvisebebTan erTad aRsaniSnavia misi 
uaryofiTi mxareebic: pirvel rigSi - morwyvis SeuTavsebloba energetikuli 
hidrokvanZis eqspluataciasTan. isini urTierTewinaaRmdegebian erTmaneTs 
imdenad, ramdenadac sarwyavi wylis wyalmoTxovnilebis gazafxul-zafxulis 
maqsimumi hidroeleqtrosadguris wyalmoTxovnilebis minimums emTxveva. da 
piriqiT. amitom aucilebeli xdeba hesis qvemoT agebul iqnas meore hidrokvanZi 
mdinaris Camonadenis dasaregulireblad da rwyvis moTxovnilebis 
dasakmayofileblad.

gasaTvaliswinebelia agreTve is faqtic, rom wylis resursebisadmi 
wayenebuli moTxovnebi hidroenergetikaSi specifikuria. kerZod, wlis 
ganmavlobaSi uzrunvelyofili unda iyos sakmaod stabiluri xarjebi da wneva 
hidroturbinebis Seuferxebeli da efeqturi muSaobisTvis; kompleqsuri 
wyalsacavis moqmedebis SemTxvevaSi dawnevis horizonti (done) ar unda daeces 
30-40%-ze metad.

saqarTvelos mdinareTa hidroenergetikuli resursebis jamuri 
potenciali 159,4 mld.kvt.sT-s Seadgens. mTeli hidroenergetikuli resur-
sebis 70,5%  Tavmoyrilia saqarTvelos xuTi umTavresi mdinaris: rionis, 
mtkvris, enguris, kodoris da bzifis auzebSi.
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xvedriTi energia yvelaze maqsimalur mniSvnelobas aRwevs md. kodoris 
(6,65 mln.kvt.sT. 1 kv.km-ze weliwadSi); md. bzifis (5,44) da md. enguris (5,18) 
auzebSi.

qveynis saerTo zedapiruli da tranzituli Camonadenis energia 
daaxloebiT 229 mlrd.kvt.sTs, xolo Sesabamisi simZlavre - 26 mln.kvt.sT-s 
Seadgens, didi, saSualo da mcire ZiriTadi mdinaris (319) hidroenergetikuli 
resursebi energiis mixedviT 137 mlrd.kvt.sT-s Seadgens, xolo simZlavris 
mixedviT - 15 mln kvt.sT-s. hidroenergetikuli resursebis absoluturi 
maxasiaTebliT saqarTvelo meoTxe adgilze iyo yofil sabWoTa respublikebs 
Soris (ruseTis, tajikeTisa da yazaxeTis Semdeg), xolo 1 km2-ze xvedriTi 
maxasiaTebliT - erT-erTi pirveli adgili uWiravs msoflioSi.

hidroenergetikuli resursebis teritoriuli ganawileba sakmaod 
araTanabaria. dasavleT saqarTvelos wilze modis didi da saSualo 
mdinareebis energoresursebis 72%. xolo aRmosavleT saqarTvelos wilze -
28%.

mdinareTa Teoriuli hidroenergetikuli resursebis teqnikurad 
SesaZlebeli gamoyenebis xarisxi, konkretuli pirobebis mixedviT 0,3-dan 0.9-
mde icvleba, xolo saSualod 0.6-s Seadgens. aqedan gamomdinare, saqarTvelos 
teqnikuri hidroenergetikuli potenciali (mcire mdinareTa gaTvaliswinebis 
gareSe) 80-85 mlrd.kvt.saaTs Seadgens. ekonomikurad efeqturi hidro-
energetikuli potenciali, romelic mraval faqtorzea damokidebuli (ene-
rgiis sxva wyaroebis arseboba, saTbob-energetikuli resursebis fasebi da 
sxv.), saorientaciod 45-50 mlrd.kvt.sTs udris.

saqarTvelos jer kidev sakmaod didi rezervi aqvs hidro-energetikis 
gansaviTareblad, romelic dRevandel etapze, eleqtroenergiis ekologiurad 
yvelaze sufTa wyaros warmoadgens. magaliTad, SveicariaSi 1963 wels mTeli 
gamomuSavebuli eleqtroenergiis 98.7% hidroenergetikaze modioda, SvedeTSi 
-93.1%, norvegiaSi - 99-5%. am qveynebSi, im droisaTvis Sesabamisad aTvisebuli 
iyo ekonomikuri hidroenergetikuli potencialis 60%, 30.2% da 44.6%. 
mxolod am resursebis srulad aTvisebis Semdgom moxda energetikis sxva 
saxeobebis ganviTareba, magaliTad, SvedeTSi imata atomuri eleqtroenergiis 
wvlilma.

aqve aRsaniSnavia, rom miuxedavad sakuTriv hesis ekologiuri 
sisufTavisa, hesTan arsebuli wyalsacavis Seqmna garkveuli xarisxiT cvlis 
lokalur ekologiur sistemas. amitom gamoyenebis sqemebidan gamoricxuli 
unda iqnes mdinareTa is monakveTebi da xeobebi, sadac hidroteqnikuri 
nagebobebis mSenebloba mniSvnelovnad daazianebs ekologiur wonasworobas, 
safrTxes Seuqmnis bunebisa da istoriul Zeglebs, daarRvevs istoriulad 
Camoyalibebuli adamianis kulturul-socialur-sameurneo garemos. 

analogiuri sakiTxebis gaTvaliswineba aucilebelia saqarTvelos 
hidroenergetikuli potencialis aTvisebisas, rac mecnieruli dasabuTebis 
safuZvelze unda moxdes. unda aRiniSnos, rom es, hidroenergetikasTan erTad, 
Tanabrad exeba wylis resursebis gamoyenebis nebismier sqemas.

4.5. rekreacia

rekreacia (laT. recreatio - aRdgena) aris adamianis Sromis procesSi 
daxarjuli Zalebis aRdgena sarekreacio dasasvenebel teritoriebze.
wyalsameurneo kompleqsSi rekreacia warmoadgens wyalmosargebles.

wylis obieqtebis rekreaciuli mizniT gamoyeneba gulisxmobs 
RonisZiebaTa kompleqss adamianTa aqtiuri cxovrebis unaris aRsadgenad 
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(zRvaze dasveneba, wyaljomarjoba, turizmi), romelic SemdgomSi dadebiTad 
imoqmedebs janmrTelobaze da sulier ganviTarebaze.

saqarTvelos mravalferovani landSaftur-klimaturi pirobebi da xSiri 
hidrografiuli qseli saerTaSoriso donis rekreaciuli zonebis Seqmnis 
SesaZleblobas iZleva.

saqarTvelos teritoria Seadgens 69 700 km2-s, saidanac 330 km2 Savi zRvis 
subtropikul sanapiros ukavia. qveyanaSi aris 860 tba, mravali CanCqeri da 
26 060 mdinare, romelTa saerTo sigrZe 54 768 km-s utoldeba. saqarTveloSi
aRiricxeba 2 000-mde mineraluri wyaro.

aRsaniSnavia, rom jer mxolod TbilisSi funqcionirebs ramdenime 
mniSvnelovani sarekreacio obieqti, romelTa Soris popularulia: kus tba, 
lisis tba, Tbilisis zRva (wyalsacavi) da a.S.

kus tba zRvis donidan 686,7 metris simaRleze mdebareobs. misi 
temperatura zafxulobiT 23,5 Cº aRwevs. tba naxevrad wyalgamdinarea, 
sazrdoobs bunebrivi naleqebiT, romlebic Semoedineba miwisqveSa gvirabiT. 

lisis tba - misi sigrZe 1 
km-ia, sigane 800 m, xolo 
siRrme 4 m-s ar aRemateba, 
wylis sarkis zedapiris 
farTobi 0,47 km2-s Sea-
dgens. tbis wyali odnav 
momlaSoa, Tumca igi Tev-
zis momravlebas xels ar 
uSlis.

damsvenebelTa rao-
denobiT gamoirCeva Tbi-
lisis wyalsacavi (e. w. 
Tbilisis zRva), sadac za-
fxulis dasvenebis dReebSi 
ramdenime aTasi kaci isve-
nebs. mis garSemo agebulia 
dasasvenebeli saxlebi, 

Tbilisis zRvis iaxt-klubi sadac afrosnobisa da niCbosnobis seqciebi 
funqcionirebs. 

zafxulis TveebSi bevri damsvenebeli ata-
rebs Svebulebas bazaleTis tbasTan da sionis 
wyalsacavTan. 

bazaleTis tba mdebareobs saqarTvelos aRmo-
savleT nawilSi zRvis donidan 879 m-ze. zedapiris 
farTobi 1,22 km2-ia, maqsimaluri siRrme 7 m, wylis 
moculoba daaxlovebiT 4 mln.m3. sazrdoobs atmo-
sferuli naleqebiTa da droebiTi nakadebiT. 
ianvarsa da TebervalSi tba dafarulia yinuliT, 
romlis sisqe zamTarSi 0,5 m-mde aRwevs. ivlisSi temperatura 25 Cº-mdea.

sionis wyalsacavi mdebareobs aRmosavleT saqarTveloSi, mdinare iorze 
TianeTis raionis sofel sionTan, Tbilisidan 70 km-is manZilze. wyalsacavi 
Camonadenis regulirebis, irigaciis da energetikis garda farTod gamoiyeneba 
rekreaciuli miznebisaTvis. 

dasavleT saqarTveloSi rekreaciuli TvalsazrisiT yvelaze 
RirSesaniSnav wyalsatevs riwis tba warmoadgens. riwis tba mdebareobs 
biWvinTis CrdiloeTiT. tbis wyali civi da mtknaria. mis garSemo mTebis si-
maRle meryeobs 2 200-3 500 m-s Soris. tbaSi eqvsi mdinare Caedineba da erTi (md. 
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lufSara) gamoedineba. riwa erT-erTi yvelaze Rrma tbaa saqarTveloSi (116 m) 
da mdidaria kalmaxiT. saSualo wliuri temperatura tbis midamoebSi 7,8 Cº
(ianvarSi - 1,1 Cº, agvistoSi 17,8 Cº) saSualo wliuri naleqi daaxloebiT 2 000-     
2 200 mm-ia. zamTari drogamoSvebiT Tovliania.

saqarTvelos dasavleTiT mdebare mraval rekreaciul zonebs Soris 
aRsaniSnavia Savi zRvis sanapiroze ganlagebuli kurortebi, rogoricaa: 
biWvinTa, axali aToni, baTumi, qobuleTi, maxinjauri, mwvane koncxi, ureki da 
sxv. 

sanapiro zoli, iseve rogorc mTlianad dasavleT saqarTvelo, 
xasiaTdeba subtropikuli klimaturi pirobebiT, zomieri zamTriTa da 
xangrZlivi cxeli zafxuliT. zRvis klimati iZleva sisxlis mimoqcevis da 
sasunTqi gzebis organoebis, agreTve nervuli sistemis funqcionaluri moSlis 
efeqturi mkurnalobisa da dasvenebis saSualebas.

wyalsatevebis rekreaciuli Rirebuleba xasiaTdeba Semdegi faqtorebiT: 
landSaftis tipi, wyalsatevis forma, siRrme da farTobi, napirebis daqaneba, 
plaJebis raodenoba, wylis faunis siuxve, sanapiro mcenareebis 
mravalferovneba, wylis temperatura, komfortuli dReebis xangrZlivoba, 
wylis xarisxi, sanapiro zolis sisufTave, bunebrivi da istoriuli Zeglebis 
arseboba, daSoreba didi qalaqebidan, misasvleli da satransporto gzebiT 
uzrunvelyofa.

wyalsatevebis rekreaciuli mizniT gamoyenebis SemTxvevaSi, ZiriTadi 
uaryofiTi gavlena gamoixateba banaobis da wylis turizmis dros, Zraviani 
katerebis da navebis eqspluataciisas wylis dabinZurebiT. amitom, 
wyalsatevebis gamoyeneba rekreaciuli TvalsazrisiT akrZalulia im zonebSi, 
sadac gaTvaliswinebulia wyalaReba sasmel-sameurneo wyalmomaragebisaTvis. 
aseT zonebs agreTve ganekuTvneba TevzsaSeni da daculi teritoriebi. 

4.6. Tevzis meurneoba

Tevzsarew wyalsatevebze wyalsameurneo kompleqsis obieqtebis 
mSenebloba, rekonstruqcia da eqspluatacia umravles SemTxvevaSi uaryofiT 
zegavlenas axdens am wyalsatevebis ekologiur pirobebze, iwvevs Tevzis 
produqtiulobis Semcirebas, ixtiofaunis jiSobrivi Semadgenlobis 
gauaresebas, Tevzisa da wylis meurneobis sxva obieqtebis maragebis galevas.

Tevzsarew wyalsatevvebis WalaSi an sanapiro zolze hidrokvanZis 
daproeqtebisas an samSeneblo samuSaoebis Catarebis dros, bunebis dacvis 
kanonmdeblobis Sesabamisad da regionalur organoebTan SeTanxmebiT, 
gaTvaliswinebuli unda iqnas Tevzebis zrdaganviTarebis Semaferxebeli  
faqtorebis maqsimaluri aRmofxvra.

hidroteqnikuri nagebobebis ganlagebis variantebis SerCevis dros 
aucilebelia Tevzis maragze ama Tu im variantis zegavlenis ganxilva, amasTan 
unda uzrunvelyofili iyos im zonebis xelSeuxebloba, romlebic 
gansakuTrebulad mniSvnelovania Tevzebis binadrobis TvalsazrisiT. 
obieqtebis daproeqtebisas gaTvaliswinebuli unda iyos bunebaTdacviTi 
RonisZiebebi (wyalgamwmendi nagebobebi, wyalmomaragebis sistemebi da a.S.). 
proeqtirebis dros agreTve gasaTvaliswinebelia specialuri gama-
frTxilebeli Tevzdamcavi RonisZiebebi. wyalamRebi nagebobebi unda aRWurvil 
iqnas specialuri Tevzdamcavi mowyobilobebiT, xolo kaSxlebis 
daproeqtebisas, ekonomikuri efeqturobis da teqnologiuri SesaZleblobebis 
SemTxvevaSi, gasaTvaliswinebelia Tevzsatari nagebobebi, romlebic 
uzrunvelyofen Tevzebis bunebriv migracias. nagebobebis ganlageba da samu-
Saoebis warmoeba xorcieldeba im adgilebSi, vadebSi da xerxebiT, romlebic 
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minimalur araxelsayrel zemoqmedebas moaxdens wyalsatevebis ekologiur 
mdgomareobaze da Tevzis maragze. 

adamianis sameurneo zemoqmedebas bunebriv pirobebze, kerZod ki, 
wyalsameurneo mSeneblobas arsebiTi zarali moaqvs Tevzis meurneobisTvis. 
amitom wyalsameurneo kompleqsebis Seqmnis dros gaTvaliswinebuli unda iyos 
Tevzis normaluri cxovelmyofelobisTvis aucilebeli pirobebis Seqmna, 
rasac emsaxureba hidrokvanZebze Tevzsatari da Tevzamwevi mowyobilobebis 
mSenebloba. 

Tevzgamtari nagebobebi maTi moqmedebis principis mixedviT dayofilia 
or ZiriTad jgufebad: mudmivi (Tavisufali) moqmedebis, romlebic erTi 
biefidan meoreSi Tevzis damoukideblad gadasasvlelad warmoqmnian 
Tavisebur gamWol gzas; cikluri da iZulebiTi moqmedebiT, romlebSic Tevzis 
gatareba xdeba Rarebis darabviT an kidev sxvadasxva konstruqciis amwe 
mowyobilobaTa da meqanizmebis saSualebiT.

nagebobebis pirvel jgufs miekuTvneba: Rarisebri, guburebiani da 
kibisebri Tevzgamtarebi: maTi gamoyeneba umetes SemTxvevaSi xdeba 20 m-mde 
dawnevis SemTxvevaSi.

nagebobaTa meore jgufSi Sedis sxvadasva konstruqciis Tevzgamtari 
rabebi da Tevzamweebi, romelTa gamoyeneba umetesad rekomendebulia 20 m-ze 
meti dawnevis dros.

konstruqciulad Tevzgamtari warmoadgens Rarebs an arxebs, romlebSic 
wylis dinebis siCqareebi iseTnairad unda SeirCes, rom Tevzs SeeZlos 
Tavisuflad moZraoba dinebis sawinaaRmdego mimarTulebiT.

cxrilSi 4.4. mocemulia dinebis maqsimalur siCqareTa is saorientacio 
sidideebi, romelTa gadalaxva SeuZlia sxvadasxva jiSis Tevzs TevzgamtarebSi.

Raruli tipis Tevzgamtarebi konstruqciulad gluvzedapiriani 
swrafdenebia (1,5 m-mde dawnevis dros), an xelovnuri xorklianobis mqone 
swrafdenebi (1,5 ÷ 7 m dawnevis dros). aseTi tipis Tevzgamtari nageboba 
aSenebulia saqarTveloSi, zemo avWalis hidroeleqtrosadguris kompleqsSi 
(md. mtkvarze).

guburebian Tevzgamtarebs umetesad aSeneben mdinaris napiras, gadamRobi 
nagebobis (kaSxlis, zRurblis da sxv.) Semosasvlelze. isini konstruqciulad 
warmoadgenen guburebis rigs da ZiriTadad gamoiyeneba mTis mdinareebze 
aSenebul hidrokvanZebze.

safexurebiani Tevzgamtarebi safexuriani Rarebia; yovel RarSi ewyoba 
ganivi tixarebi, romlebic warmoqmnian auzebis Tanmimdevrul rigs. tixarebze 
rigrigobiT Raris kedlebTan ewyoba e.w. “mcuravi” xvretebi. calkeuli auzisa 
da TviT “mcuravi” xvretebis zomebis SerCeva Tevzis jiSebis mixedviT xdeba 
(cxrili 4.6.). 

aRniSnul TevzsatarebTan SedarebiT iZulebiTi moqmedebis Tevzgamtari
nagebobebi (Tevzgamtari rabebi da Tevzamweebi) farTo masStabiT gamoiyeneba 
maRaldawneviani hidrokvanZebis SemTxvevaSi. am nagebobebis meSveobiT 
xorcieldeba Tevzebis xelovnuri gadayvana qveda biefidan zeda biefSi.

nagebobebis adgilis SerCeva unda moxdes Tevzis gadaadgilebis 
mimarTulebis da nakadis moZraobis siCqaris  gaTvaliswinebiT. Tevzgamtari 
rabebi da Tevzamwevebi SeiZleba ganlagebul iqnen hidrokvanZSi ufro 
kompaqturad da aSendes ufro naklebi danaxarjebiT, vidre yvelaze martivi 
konstruqciis Tevzgamtari Rarebi, guburebi da safexuriani Tevzgamtarebi. 
konstruqciulad yoveli Tevzamwe Sedgeba ori ZiriTadi - damWeri da 
matransportirebeli - nawilisagan. Tavis mxriv, damWeri nawili Sedgeba 
mimyvani arxisagan, romelic zeda biefidan ikvebeba wyliT da xafangisagan. 
matransportirebeli nawili ki Sedgeba amwevi kamerisa da amwevi meqanizmisagan.
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Tevzis transportireba aseTi meTodiT araefeqturia, radgan  mkveTrad 
gansxvavdeba maTi bunebrivi migraciisgan da amitom iZulebiTi moqmedebis 
Tevzgamtarebma farTo gamoyeneba ver hpova. 

mocemulia dinebis maqsimalur siCqareebi
cxrili 4.4.

Tu ki es RonisZiebebi srulad ver uzrunvelyofen ekologiuri 
wonasworobis da Tevzis maragis SenarCunebas, warmoebs mosalodneli zaralis 
daangariSeba da im RonisZiebebis SemuSaveba, romelTa safuZvelzec saproeqto 
dokumentaciis damtkicebis SemTxvevaSi, miiReba Tevzis maragis Sesa-
narCunebeli damatebiTi RonisZiebebis aucileblobis da mizanSewonilobis 
gadawyvetileba.

Tevzsatari nagebobebis proeqtirebisaTvis
nakadis misaRebi siCqareebi (m/wm)     

cxrili 4.5.

Tevzis saxeoba siCqare zRrublze mimtaci siCqare wamRebi siCqare

zuTxisebri

mozrdili individi 0,15 ÷ 0,2 0,6 ÷ 0,9 0,9 ÷ 1,2
mozardi _ _ 0,15 ÷0,2

oragulisebri

mozrdili individi 0,2 ÷ 0,25 0,8 ÷ 1,0 1,1 ÷ 1,6
mozardi _ _ 0,25 ÷ 0,35

sxva Tevzebi

mozrdili individi 0,15 ÷ 0,2 0,5 ÷ 0,7 0,9 ÷ 1,2

mozardi _ _ 0,15 ÷ 0,25

auzis da xvretebis zomebi Tevzis jiSebis mixedviT
cxrili 4.6.

Tevzis
jiSi

auzis zomebi m-Si
“mcuravi” 

xvretebis zomebi, 
m-Si

sigane sigrZe siRrme sigane simaRle

zuTxi, TarTi 5 6÷7 2 1÷1,5 1

oraguli, wvera 3 5÷6 0,8÷1,0 0,8 0,6÷0,7

sigi, kaparWina, kobri, 
salamura 1,5÷2,0 2,2÷2,8 0,6÷0,8 0,5 0,4

wvrili mtknarwyliani 
Tevzis jiSebi 1,5 1,5 0,6 0,3 0,2

Tevzis jiSi wylis dinebis siCqare, m/wm

oraguli, kalmaxi, Werexi, qariylapia 2,3 ÷ 2,5

wvera, kapoeti, salamura 1,8 ÷ 2,3

farga, zuTxi, TarTi, koregoni, idi 1,2 ÷ 1,5

kobri, kaparWina, qorWila, Ciqvi, 
nafota 0,6 ÷ 1,2
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wyalsameurneo kompleqsebis SemuSavebis dros Tevzis maragis zaralis 
Sefaseba da misi Semcirebis RonisZiebebis SemuSaveba xorcieldeba samecniero-
kvleviTi da saproeqto organizaciebis mier Tevzis meurneobis 
organizaciebTan da bunebis dacvis oprganoebTan SeTanxmebiT.

im SemTxvevaSi, roca dagegmili mSenebloba an samuSaoebi Tevzis maragze 
uaryofiT zegavlenasTan erTad (garkveul regionebSi da garkvel jiSebze) 
dadebiT zegavlenasac moaxdens (sxva regionebisaTvis an sxva jiSebisaTvis), an 
da mSeneblobis Sedegad warmoiqmneba Tevzis meurneobis ganviTarebisaTvis 
xelsayreli axali wyalsacavebi, es faqtori agreTve gaiTvaliswineba 
mosalodneli zaralis Sefasebis dros da sarewi Tevzis maragis SenarCuneba-
warmoebis RonisZiebebis dagegmarebis dros.

Tevzis maragis zaralis Sesafaseblad aucilebelia gvqondes monacemebi 
dagegmili sameurneo RonisZiebebis Tevzis gamravlebis xasiaTze da 
intensivobaze, hidrologiuri mdgomareoba, da agreTve wyalsatevebis Tevzis 
produqtiulobaze da mis formirebaze. saproeqto obieqtis teqnikuri 
maxasiaTeblebis, dagegmili samuSaoebis moculobisa da xasiaTis safuZvelze 
vlindeba wyalsacavze moqmedi uaryofiTi zemoqmedebis specifika. es 
zemoqmedebebi iyofa 4 jgufad: drois mixedviT (droebiTi da mudmivi), adgilis 
mixedviT (lokaluri da saerTo), intensivobis mixedviT (nawilobrivi da 
sruli), xasiaTis mixedviT (pirdapiri da iribi).

wylis integrirebuli marTvis dros mniSvnelovani roli eniWeba Tevzis 
meurneobas, rogorc wyalmosargebles. Tevzi Zalian momTxovnia wylis 
xarisxisadmi, wyalsatevebis gaWuWyianeba Camdinare wylebis mcire 
raodenobiTac ki Zlier gavlenas axdens mis sicocxlisunarianobaze. Tevzis
normalurad arseboba da gamravleba moiTxovs wylis saTanado siRrmesa da 
temperaturas, aucilebel sakveb bazas da Jangbadis sakmaris raodenobas.

Tevzis meurneobisaTvis mniSvnelovania tborebis mowyoba, rac 
saqarTveloSi 1933 wlidan daiwyo (sof. japana, lanCxuTis raioni). mis Semdeg 
Seiqmna naqalaqevis, qvemo maRlakis, kaxabris, sagarejos, siRnaRis, erwos da 
sxva satbore meurneobebi. aRsaniSnavia, gudauTis raionSi md. Savwyalaze 
Seqmnili sakalmaxe meurneoba. xelovnurad mowyobil tborebSi kalmaxis 
produqtiuloba 50-jer da zogierT pirobebSi 100-jerac aRemateba mdinaris 
kalmaxis produqtiulobas. mravlad aris agreTve mcire kerZo satbore 
meurneobebic. saqarTveloSi xelovnurad Seqmnili tborebis farTobi 500 
heqtars aRemateba.

saqarTveloSi tbebisa da wyalsacavebis saerTo farTobis 50%-ze meti 
Tevzis meurneobisaTvisaa gamoyenebuli; xolo mdinareTa saerTo sigrZidan 
mxolod 250 km.

wyalsatevebze hidrokvanZebis mSeneblobisas da mdinaris wylis 
wyalsacavebiT regulirebis dros mniSvnelovnad icvleba Tevzebis 
ganviTarebis pirobebi, gansakuTrebiT gamtari da naxevradgamtari jiSe-
bisaTvis, romlebic qviriTobisTvis migrireben mdinareTa qveda biefidan zeda 
biefisken. isini nakadis moZraobis sawinaaRmdego mimarTulebiT gadian asobiT 
da aTasobiT kilometrs, raTa miaRwion sasurvel garemos gamravlebisTvis. 
oragulisebrTa jiSis Tevzebi  moZraoben 3 m/wm-mde siCqariT, zuTxisebri jiSis 
Tevzebi axorcieleben 1,2÷1,4 m/wm siCqares, mas mohyvebian kobri, goWa, 
kaparWana, qorWila, nafota da sxva Tevzebi siCqariT 0,6÷1,2 m/wm.



54

4.7. wylis transporti da xe-tyis dacureba

wylis resursebis menejmentSi wylis transports erT-erTi mniSv-
nelovani roli uWiravs. igi warmoadgens wyalmosargebles, romelic wylis 
wyaros iyenebs misi raodenobis da xarisxis cvlilebis gareSe.  magram amave 
dros zarals ayenebs hidroenergetikas da sxva wyalmomxmareblebs 
gemTasvlisTvis saWiro raodenobis wylis wyalsatevidan gaSvebis gamo. 

wylis transports kacobrioba uxsovari droidan iyenebs. jer kidev Cvens 
welTaRricxvamde adamianebi zRvas iyenebdnen, rogorc satransporto 
saSualebas da mdinareebs, rogorc Sidasanaosno gzebs.

wylis gzebi pirobiTad iyofa gare (zRvebi, okeaneebi) da Sida 
(mdinareebi) gzebad. Tavis mxriv Sida wylis gzebi gansxvavdebian bunebriv 
(mdinareebi, tbebi) da xelovnur (gemTasavali arxebi, darabuli mdinareebi da 
wyalsacavebi) sawylosno gzebad. 

sawylosno gzebi agreTve dayofilia gamoyenebis mixedviT: gemTsavali, 
xe-tyis dasacurebeli da gemTasval-sairigacio sistemebi. daniSnulebis 
mixedviT:  SemaerTebeli, momvleli da mimyvani arxebi. 

SemaerTebeli arxebis mizania tranzituli sawylosno  gzis Seqmna 
calkeul wylis sitemebs Soris. momvleli arxebiT xdeba gemebis gatareba 
mdinareze aSenebuli kaSxlis gverdiTi SemovliT. mimyvan arxebs aSeneben 
gemTsavali mdinareebis an tranzituli gemTsavali arxebis sazRvao 
navsadgomebTan dasakavSireblad.

naosnobisTvis gankuTvnili mdinare (arxi) unda akmayofilebdes Semdeg 
ZiriTad moTxovnebs: 1. wyalmcirobis dros mdinares unda hqondes 
naosnobisTvis sakmarisi minimaluri sigrZis uwyveti zoli (farvateri), misi 
sigane sakmarisi unda iyos gemebis gverdaqcevisaTvis, xolo moxvevis radiusi 
gemebs Tavisufali moZraobis SesaZleblobas unda aZlevdes. 2. mdinareSi
arsebuli nagebobebi ar unda zRudavdes masSi gemebis moZraobas. 3. mdinaris 
wylis dinebis siCqare xels ar unda uSlides dinebis sawinaaRmdegod gemebis 
moZraobas. 4. wyalmcireobis periodSi mdinaris wylis siRrmeebi sakmarisi unda 
iyos navigaciis normalurad warmarTvisaTvis. 5. farvateris zolSi mdinaris 
kalapoti Caxergili ar unda iyos. 

yvela am moTxovnas metnaklebad SeiZleba akmayofilebdes mdinaris qveda 
ubnebi, romelTac bunebriv (Tavisufal) pirobebSi iyeneben sanaosnod. 
mdinareTa sxva ubnebis sanaosno gamoyenebisaTvis umetesad saWiroa mdinareTa 
darabva, rac gulisxmobs mdinaris sigrZeze kaSxlebis aSenebis gziT calkeuli 
Rrmawyliani biefis Seqmnas.

aseT SemTxvevaSi kaSxlebis simaRleebi da ganlageba mdinaris sigrZeze 
iseTnairad unda SeirCes, rom qveda kaSxlis mier warmoqmnili Setborvis 
zedapiri vrceldebodes zeda kaSxlamde da amave dros yoveli kaSxlis qveda 
biefSi wylis siRrme sakmarisi iyos naosnobisTvis. 

transportis yvela saxeobidan wylis transporti erT-erTi uZvelesi 
saxeobaa, romelmac dResac ar dakarga Tavisi aqtualoba misi siiafisa da 
mzardi tvirTgadazidvebis gamo - Tanamedrove zRvis tankerebs erTi 
gadazidviT daaxloebiT 0,5 mln. tona navTi gadaaqvs.

Sida wylebis transporti, Tu ki qveynis geografiul-reliefuri 
mdgomareoba amis saSualebas iZleva, ZiriTadad gamoyenebulia mZime tonaJiani 
tvirTis - qvanaxSiris, navTobis, xe-tyis, marcvleulis, samSeneblo masalebis 
did manZilebze gadasazidad.

samdinaro transporti ZiriTadad iyenebs bunebrivi wylebis gzebs -
mdinareebs da tbebs, magram bolo dros, yovelwliurad izrdeba am gzebSi 
wyalsacavebis, arxebis da mdinareTa rabebiani ubnebis CarTva. Camonadenis 
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regulireba da wylis akumulacia xelsayrel pirobebs qmnian wylis 
transportisaTvis hidrokvanZis zeda biefSi. iqmneba tranzituli 
naosnobisTvis siRrmeebi, rac Tavis mxriv SesaZleblobas iZleva didtonaJiani 
gemebis gadaadgilebisTvis.

arsebobs magistraluri samdinaro gzebi, maT Soris saxelmwifoTaSoriso 
gadazidvebis, saraionTaSoriso da adgilobrivi Sidasaraiono mimosvlisa da 
gadazidvisTvis.

xe-tyis dacureba iseve, rogorc naosnoba wylis xarisxze moTxovnebs ar 
ayenebs, magram TviTon warmoadgens wylis arteriebis dabinZurebis wyaros, rac 
did zians ayenebs sxva wyalmosargeblebs, gansakuTrebiT ki Tevzis meurneobas.

wylis transportis gadazidva 2,5-3-jer iafia sarkinigzo gadazidvasTan 
da 10-15-jer - avtomobilebiT gadazidvasTan SedarebiT.

wylis obieqtebisadmi wayenebul moTxovnebs warmoadgens gemTasavali 
siRrmeebis uzrunvelyofa, romelic Tavis mxriv damokidebulia satransporto 
magistralis kategoriaze.

sawylo gzebis siRrmeebi kategoriasTan damokidebulebaSi (m)
cxrili 4.7.

gemTsavalis siRrme

sawylo gzis kategoria
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minimaluri garantirebuli > 2 1-0÷2-6 0-6÷1-4 0-45÷0-8

gamosayenebeli flotisTvis da 
navigaciisTvis > 3 1-65÷3 1÷1-65 1
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naxazi 4.2. gemTasavali mdinaris kaskadze 
hidrokvanZebis ganTavseba
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dauregulirebel mdinareebze aucilebel siRrmes aRweven fsker-
CamaRrmavebuli samuSaoebis CatarebiT da kalapotis gawmendiT.

wyalmoTxovnileba darabvaze ganisazRvreba Semdegi formuliT
,vnW       (4.15.)

sadac: v aris rabis kameris moculoba (m3);
n _ darabvis raodenoba drois mocemul intervalSi.

am dros energiis danakargi iangariSeba damokidebulebiT

,
367

0
 HW

(4.16.)

sadac: H aris hidrokvanZis dawneva;    
0 _ hesis agregatebis m.q.k., romelic icvleba 0,8÷0,9 dia-

pazonSi.
magaliTad 30 m-iani dawnevis mqone hidrokvanZebze dRe-Ramis 

ganmavlobaSi 20-jer darabvis SemTxvevaSi, rodesac rabis kameris gegmuri 
zomebi 150X18 m-ia energiis dRe-Ramuri danakargi 120 aTas kv.sT. Seadgens; 
xolo navigaciis periodSi -10 mln.kvt.sT. da mets.

kiTxvebi

1. ras gulisxmobs wylis gamoyenebis Tanabarzomiereba?
2. razea damokidebuli sayofacxovrebo-komunaluri wyalmomaragebis 

normebi?
3. ras moicavs wyalmoTxovnileba soflis meurneobaSi?
4. saqarTvelos ZiriTadi sarwyavi sistemebi da maTi maxasiaTeblebi.
5. wyalmomaragebis sistemebi da misi maxasiaTeblebi.
6. teritoriis gawylovanebis ZiriTadi formebi.
7. sawarmoo procesis dros wylis gamoyenebis formebi.
8. kuTri wyalmoxmareba da wyalmoxmarebis sqemebi.
9. sruli wyalmoTxovnilebis, axali wylis da dabrunebuli wylis 

moculobebis angariSi.
10. sawarmoSi wylis xarisxisadmi wayenebuli moTxovnebi da dabinZurebis 

saxeebi.
11. hidroenergetikuli resursebis teritoriuli ganawileba da energo-

sistemis ZiriTadi maxasiaTeblebi.
12. rekreacia, rogorc w.s.k-s monawile.
13. saqarTvelos ZiriTadi rekreaciuli zonebi.
14. wyalsatevebis rekreaciuli Rirebuleba.
15. Tevzgamtari nagebobebis jgufebi.
16. saqarTvelos Tevzis meurneoba.
17. wylis transporti da wylis gzebis klasifikacia.
18. naosnobisTvis gankuTvnili mdinareebis mimarT wayenebuli 

moTxovnebi.
19. wyalmoTxovnileba darabvaze.
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Tavi 5. morwyviTi melioracia

soflis meurnebaSi wylis resursebis menejmenti ZiriTadad 
dakavSirebulia morwyviT melioraciasTan, romelic xSir SemTxvevaSi
gavrcelebulia wylis deficitis mqone teritoriaze. amitom, morwyviTi 
melioraciis ganviTarebis dros aucilebelia resursdamzogi, kerZod ki, wylis 
damzogi teqnologiebis ganviTareba. wylis normirebuli gamoyenebisaTvis 
saWiroa rwyvis reJimis da teqnikis swori SerCeva.

winamdebare TavSi ganxilulia sarwyavi sistemis Semadgeneli elementebi, 
zedapiruli rwyvis wesebi misi elementebis SerCevis principebi. mocemulia 
zogierTi farTod gavrcelebuli sasoflo-sameurneo kulturis rwyvis 
rekomendaciebi.

5.1. sarwyavi sistemis Semadgeneli elementebi

mudmivmoqmedi sarwyavi sistema, romelic saSualebas iZleva regularu-
rad, yovel priodSi saWiro raodenobis sarwyavi wyali mivawodoT farTobs 
Sedgeba Semdegi ZiriTadi elementebisagan (nax # 5.1.):

1. sarwyavi sistemis 
mkvebavi wyarosagan
(mdinare, tba, wyals-
cavi, gruntis wylebis 
kaptaJi);

2. saTave (wyalmimRebi) 
nagebobisagan, rome-
lic saSualebas iZle-
va mkvebavi wyarodan 
morwyvisaTvis saWiro 
raodenobis wyali 
aviRoT wyalsargeb-
lobis gegmiT dawese-
bul vadebSi;

3. mTavari (magistra-
luri) sarwyavi arxi-
sagan, romelic saTave 
nagebobidan uSualod 
Rebulobs wyals da 
Sedgeba Semdegi nawi-
lebisagan:

 uqmi nawili - saTave
nagebobidan pirvel 
gamanawileblamde;

 moqmedi nawili, sai-
danac gamodis gamana-
wilebeli arxebi, 
romlebic sarwyav wyals awvdian nakveTebs.

4. gamanawilebeli arxebisagan, romlebic Tavis mxriv iyofian:
 sameurneobaTaSoriso, romlebic wyals anawileben meurneobebs Soris;
 sameurneo, romlebic wyals awvdian TiToeuli meurneobas, an Tu meurneo-

ba didia calkeul sarwyav ubnebs;
 Sidasameurneo - wyals awvdis meurneobis SigniT calkeul sarwyav ubnebs.
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5. droebiTi sarwyavi qselisagan, romelic Sedgeba yovelwliurad gasayvani 
mrwyvelebis, gamomyvani da sarwyavi kvlebisa an zolebisagan. am wvrili 
qselis saSualebiT xdeba niadagis wylis reJimis regulireba da amitom mas 
maregulirebeli qseli ewodeba. es qseli droebiTia, vinaidan yovelwliu-
rad saWiroebs aRdgenas Tesvis damTavrebisTanave.

dawvimebiTi rwyvis dros maregulirebeli qseli Sedgeba staciona-
luri an gadasatani milebisa da moZravi sawvimari agregatebisagan, nia-
dagqveSa rwyvis dros ki miwaSi Cawyobili milsadenebisagan;

6. wyalSemkreb-wyalsagdebi qselisagan, romlis daniSnulebaa zedmeti wyali 
Seagrovos da moacilos sarwyav farTobs. es qseli wylis ukeT Sekrebis 
mizniT ganlagebulia Cadablebul adgilebSi;

7. hidroteqnikuri nagebobebisagan, sistemaSi wylis moZraobis mosawesri-
geblad.

8. saeqspluatacio nagebobebi - gzebi, kavSiris saSualebebi, samsaxureobrivi 
nagebobebi da sxva; 

cxadia, mTeli sarwyavi sistema emsaxureba niadagSi saTanado   wylis re-
Jimis Seqmnas, magram magistraluri da gamanawilebeli arxebis moqmedebis prin-
cipi gansxvavdeba sarwyav-maregulirebeli qselis muSaobisagan.

sarwyav sistemas ewodeba TviTdinebiTi - rodesac mkvebavi wyarodan wy-
lis miReba TviTdinebiT xdeba da meqanikuri, rodesac wyali tumboebiT aiReba.

konstruqciis mixedviT sarwyavi sistemebi sami tipisaa: Ria, daxuruli da 
kombinirebuli. Ria sarwyavi sistemebis gamtari sarwyavi qseli Sedgeba grun-
tebSi gayvanili Ria kalapotiani arxebisagan an miwis zemoT ganlagebuli rkina-
betonis Rariseburi arxebisagan. daxurul sarwyav sistemebSi arxebi Secvlilia 
dawneviani an udawneo milsadenebiT; kombinirebul sarwyav sistemebSi Cveu-
lebriv msxvili sarwyavi qseli arxebiTaa ganxorcielebuli, wvrili ki - milsa-
denebiT. 

Ria sarwyavi sistemis gamtar, an mudmiv qselSi gaerTianebulia: magist-
raluri arxi, romelic saTavidan miRebul wyals gadascems e.w. pirveli rigis 
ganmanawileblebs, Semdeg Tavis mxriv, e.w. meore rigis ganmanawileblebs da a.S.

ukanaskneli rigis ganmanawilebels saubno arxi ewodeba, xolo im far-
Tobs, romelsac emsaxureba es arxi - sarwyavi ubani. 

daxuruli sarwyavi sistemis gamtari qseli, analogiurad Sedgeba ma-
gistraluri da ganmanawilebeli milsadenebisagan. 

wyalmimyvani magistraluri da gamanawilebeli arxebi sistemis mudmivi 
arxebia, romelTa daniSnulebaa sarwyavi wyarodan wyali miawodon mTel far-
Tobs da gaanawilon igi meurneobebs Soris. aqedan gamomdinare, wyalmimyvani 
arxebi Tavisi gamtarunarianobiTa da zomebiT ramdenime rigisaa. isini rwyvis 
periodis mTel manZilze ganuwyvetliv moqmedeben.

sarwyav-maregulirebeli qseli droebiTi xasiaTisaa. igi uSualod sar-
wyav farTobze aregulirebs niadagis tenianobas, magram moqmedebs periodu-
lad mokle taqtiT.

daxurul sarwyav sistemaSi droebiTi sarwyavi arxebi da gamomyvani kvle-
bi Cveulebriv Secvlilia miwisqveSa an gadasatani milsadeniT, SlangebiT da 
sxva.

maregulirebeli qselis daniSnulebas rogorc Ria, aseve daxurul sar-
wyav sistemebSi SeiZleba asrulebdnen sarwyavi manqanebi, dasawvimi danadgare-
bi, agregatebi, manqanebi da sxv. 
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5.2. zedapiruli-TviTdinebiTi rwyva

rwyvis wesebi da misi elementebis SerCeva damokidebulia sasoflo-
sameurneo kulturebis Taviseburebaze, niadagur, reliefur, hidrogeolo-
giur, klimatur da organizaciul-sameurneo pirobebze, e.i.:

 niadagSi wylis filtraciis siCqareze;
 sarwyavi nakveTis zedapiris reliefsa da qanobze; 
 mindvris zedapiris mikro-reliefze;
 sasoflo-sameurneo samuSaoebis meqanizaciis saSualebebze;
 niadagis damlaSebis xarisxze;
 gruntis wylebis mdgomareobis doneze, maTi mineralizaciis xarisxze;
 ekonomikur maCveneblebze.

zedapiruli rwyva SeiZleba gamoviyenoT yvela sasoflo-sameurneo kul-
turis mosarwyavad, ZiriTadad mZime da saSualo meqanikuri Sedgenilobis nia-
dagebze da iseT farTobebze, romelTa qanobi ar aRemateba 0.03. am wesiT rwyvis 
warmoebisas niadagi teniandeba mosarwyavi farTobis zedapirze TviTdinebiT 
ganawilebuli wylis niadagSi CaJonviT.

rogorc wina TavSi iyo aRniSnuli, zedapiruli rwyva, niadagis zedapirze 
wylis ganawilebis teqnikis da niadagSi gavrcelebis xasiaTis mixedviT iyofa 
or ZiriTad jgufad:

1. horizontaluri filtraciiT, anu gverdiTi gaJonviT;
2. vertikaluri filtraciiT.

5.2.1. rwyva horizontaluri filtraciiT

rwyva horizontaluri filtraciiT Catarebis dros sarwyavi wyali na-
wildeba winaswar damzadebul sarwyav kvlebSi da niadagSi Casuli wyali 
vrceldeba yvela mimarTulebiT niadagis kapilarebis saSualebiT, ris Sedega-
dac sarwyavi wylis uaryofiTi moqmedeba niadagis Tvisebebze minimumamde 
mcirdeba. rwyvis aRniSnuli wesis gamoyeneba SesaZlebelia mZime da saSualo me-
qanikuri Sedgenilobis niadagebSi. 

aseTi wesiT rwyvas gaaCnia Semdegi dadgebiTi mxareebi:
1. rwyvis Semdeg Cveulebrivi movlena, zedapirze qerqis gaCena, aq minimuma-

dea dayvanili. qerqi Cndeba mxolod kvlebSi, romelTa damuSaveba gaci-
lebiT nakleb Zalas moiTxovs; farTobis umetesi nawili fxvier mdgoma-
reobaSi rCeba, rac xels uwyobs mcenareTa fesvebis mier haeriT norma-
lur sargeblobas;

2. niadagSi Casuli wyali farTobis umetes nawilSi vrceldeba gverdiTi mi-
marTulebiT. niadagis kapilaruli Tvisebebis gamo wyali grovdeba kapi-
larul forbaSi, xolo arakapilaruli forebi haers ukavia. gravitaciu-
li wylis moZraoba, SedarebiT, mcire ares Seexeba da, amitom, wylis       
uaryofiTi gavlena niadagis Tvisebebze minimumamdea dayvanili;

3. morwyvis norma minimumamde mcirdeba da sarwyavi wylis gamoyenebis koe-
ficienti maqsimaluria. 
arsebobs kvlebSi morwyvis ramdenime saxe: kvalSi miSvebiT, kvalSi dat-

borviT, gamoTesili kvliT, iribi, konturuli da napraliani kvlebiT.
rwyva kvalSi miSvebiT gamoiyeneba 0.001-0.02 qanobis mqone farTobebze, 

roca naTesi an nargavi mwkrivSi gvaqvs. sarwyavi kvlebi mzaddeba kultivato-
rebiT, romlebic damatebiT maragdebian kvalmkeTeblebiT. niadaguri, relie-
furi pirobebis da mcenareTa mwkrivebs Soris arsebuli manZilis mixedviT sar-
wyavi kvlebis parametrebi ase unda SeirCes: siRrme - 10-25 sm., zeda gani - 30-35 
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sm., sigrZe, saqarTvelos pirobebSi saSualod, 60-120 metri, kvlebs Soris da-
cileba - 0.6-1.0m, kvlis xarjis sidide 0.2-2.0 l/wm-s farglebSia, xolo kvalSi 
wylis moZraobis dasaSvebi maqsimaluri siCqare - 0.2 m/wm. 

rekomendaciebi sarwyavi kvlis sigrZisa da xarjis SesarCevad
cxrili 5.1.

rodesac gansazRvrulia kvalSi gasaSvebi nakadis (Wavlis) sidide, Seg-
viZlia ganvsazRvroT rwyvis teqnikis kidev erTi elementi rwyvis xangrZlivoba 
saaTebSi (t)

(5.1.)

sadac: q aris kvalis xarji, l/wm;
m _ rwyvis norma, m3/ha;
F _ farTobi, m2.

rwyva kvalSi datborviT gamoiyebneba < 0.001 qanobis mqone farTobze: 
kvlebi keTdeba siRrmiT 20-30 sm-iT, sigrZiT saSualod 40-80 metri. aq kvlis 
xarji 1.5-3.0 l/wm da SeiZleba metic iyos. kvals bolo Sekruli unda hqondes, 
amitom am wess Sekruli kvlebiT rwyva ewodeba.

am wesis dadebiTi mxarea wylis advili ganawileba, vinaidan xarji didia 
da erTdroulad kvalTa naklebi raodenoba irwyveba.

rwyva gamoTesili kvliT gamoiyeneba viwromwkrivian naTesebSi. sarwyavi 
kvlebis dasamzadeblad saTesis gamomTesi nawilis win, saTesis CarCoze mimag-
rebulia kvalmkeTebeli, romelic kvals atarebs erTimeorisagan 70-80 sm da-
SorebiT. erTdroulad mimdinareobs rogorc Tesva, ise kvlebis damzadeba da 
iTeseba rogorc kvalTaSoris farTobi, ise kvlebic. 

xSirad rodesac farTobis daxriloba 0.03-0.05 Sorisaa, irigaciuli ero-
ziis Tavidan acilebis mizniT kvlebi unda gatardes ara ZiriTadi qanobis mi-
marTulebiT, aramed iribad, rwyvisaTvis dasaSvebi qanobiT, romlis sididec 
daaxloebiT 0.01 unda iyos.

konturuli rwyva - mravalwliani nargavebis cicabo farTobebze gaSene-
bis SemTxvevaSi rwyvas horizontalebis gaswvriv gaWril Rrma da grZel kvlebSi 
atareben. konturuli kvalis qanobi ferdobis maqsimaluri qanobis gaTvalis-
winebiT winaswar iangariSeba. gegmaze SeirCeva am kvlebis mimarTuleba da am mi-
marTulebiT dairgveba xexili an venaxi. konturuli kvlis siRrme SeiZleba 

niadagi qanobi
kvlis sigrZe, m kvlis xarji 

l/wmmosworebulze mousworebelze

Zlieri wyal-
gamtari

<0.002 80-100 60-80 1.0-1.5

0.002-0.008 120-150 100-120 1.2-2.0

0.008-0.015 100-120 60-80 0.7-1.2

0.015-0.02 80-100 50-60 0.3-0.6

saSualo wyal-
gamtari

<0.002 120-150 100-120 1.0-1.2
0.002-0.008 200-250 120-150 1.2-2.0
0.008-0.015 150-200 80-100 0.6-1.0
0.015-0.02 100-120 60-80 0.4-0.6

susti wyalgam-
tari

<0.002 150-200 120-150 0.8-1.6
0.002-0.008 250-300 150-200 0.6-1.0
0.008-0.015 200-250 100-120 0.5-0.8
0.015-0.02 100-150 80-100 0.3-0.5
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iyos, 20-25 sm, sigrZe - 250-300 metramde reliefis da mikroreliefis mixedviT, 
xarji 1.5-2 l/wm-mde. qanobi damokidebulia niadagis meqanikur da wylovan-
fizikur Tvisebebze da ferdobis maqsimalur qanobze.  konturuli rwyvis Ca-
tarebis aucilebeli pirobaa Sidasameurneo qselis ukanaskneli rigis (saubno) 
ganmanawilebeli iyos daxuruli milsadeni da konturul kvalSic wyali gada-
satani an stacionaluri sarwyavi milsadenebiT miewodos.

rwyva napraliani kvlebiT gamoiyeneba rTuli reliefis mqone farTobeb-
ze, mZime meqanikuri Sedgenilobis niadagebze, romlebic mcire wyalJonvado-
biT xasiaTdebian da karg Sedegs gvaZleven, grZel sarwyav kvlebze rwyvis es we-
si gansakuTrebiT kargia Zvel sarwyav niadagebze, romelTa qvemosaxnavi fenebi 
Zlier gajirjvebuli da cudi wyalgamtaria.

napraliani sarwyavi kvlebis fskerze keTdeba 35 mm siganis naprali, ri-
Tac kvlis saerTo siRrme 35-40 sm-mde izrdeba. 

5.2.2. rwyva vertikaluri filtraciiT

rwyva vertikaluri filtraciiT - sarwyavi moednis mTel siganeze erT-
droulad xdeba, rac niadagis Tvisebebze uaryofiTad moqmedebs. amitom rwyvis 
am wesis gamoyeneba mizanSewonilia ZiriTadad msubuqi meqanikuri Sedgenilobis 
niadagebze, viwro mwkrivebian naTesebSi. mZime da saSualo meqanikuri Sedgeni-
lobis niadagebze, rogorc gamonakliss, amave wess iyeneben.

arsebobs vertikaluri filtraciis rwyvis ori saxe: rwyva moRvarviT ad-
gilmdebareobis 0.01-0.03 daxrilobis SemTxvevaSi da rwyva mTliani datborviT
< 0.01 daxrilobis SemTxvevaSi.

rwyva Cveulebrivi moRvarviT - rwyvis am wesis gamoyenebis dros farTo-
bi iyofa sarwyav mcire moednebad farTobis sigrZesa da siganeze arxsaTxrelis 
gatarebiT. sigrZeze gatarebuli kvliT farTobi iyofa 5-12 m siganis grZiv 
zolebad, xolo 60-100 metri dacilebiT gatarebuli ganivi kvlebiT, romlebic 
igive gamyvani kvlebia, gamoiyofa sarwyavi moedani, romelic oTxive mxriv Semo-
sazRvrulia TxriliTa da beqobiT. rwyvis Casatareblad mrwyvels wyali mi-
hyavs ganivi, anu gamyvani kvlis bolomde pirvel sarwyav moednamde, gaxsnis 
kvlis qveda gverds or sam adgilas, gadauSvebs wyals, anawilebs moednis mTel 
ganze, miuZRvis win da cdilobs wylis Tanabari dinebis Seqmnas moednis mTel 
sigrZeze.

rwyva qarTluri moRvarviT - sarwyav moedanze miSvebuli rwyvis nakads 
mrwyveli miuZRvis ra, anawilebs rwyvis procesSive bariT swrafad damzadebul 
kasrebSi - wvril kvlebSi, amgvarad, farTobis did nawils wyali uSualod ar 
Seexeba da farTobi gaJonvis wesiT irwyveba. amitom aq rwyvis uaryofiTi moqme-
deba niadagze naklebadaa gamoxatuli, farTobze qerqi naklebad warmoiSveba 
da damuSavebac nakleb Zalas saWiroebs.

rwyva zolebad moRvarviT - gamoiyeneba ZiriTadad viwromwkrivian naTe-
sebSi. zolebad rwyvis Casatareblad sarwyavi moednebis gamoyofa warmoebs 
Cveulebrivi moRvarvis msgavsad, im gansxvavebiT, rom aq sigrZivi kvlebis 
nacvlad sigrZivi bazoebi mzaddeba, Tesvis procesSive, saTesis win agregatSi 
CarTuli bazoebis mkeTebeli rijeriT.

grZivi zolebis gamoyofis Semdeg tardeba farTobis dakvalva ganivi mi-
marTulebiT arxis mTxrelis gatarebiT, es ganivi kvlebi igive gamomyvani kvle-
bia. mrwyveli wyals erTi rwyvis nakadiT iRebs droebiT sarwyavi arxidan, ro-
melsac anawilebs erTdroulad ramdenime grZiv zolSi.

rwyva Tavisufali moRvarviT - farTobis zedapirze wylis ganawilebis 
mixedviT, es igive Cveulebrivi moRvarvaa, misi Catareba SeiZleba qarTluri 
moRvarvis wesiTac, mxolod aq Cveulebrivi moRvarvisgan gansxvavebiT sarwyavi 
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moednebi rwyvis dawyebamde ar gamoiyofa. am wesis gamoyenebis dros sarwyavi 
farTobi mxolod erTi mimarTulebiT ikvaleba, grZivi mimarTulebiT 5-12 met-
ris dacilebiT gatarebuli kvlebiT an ganivi mimarTulebiT 60-100 metri da-
cilebiT. pirvel SemTxvevaSi mrwyveli Tavisi SexedulebiT arCevs moednis 
sigrZes, xolo meore SemTxvevaSi - moednis gans.

rekomendaciebi sarwyavi zolis sigrZisa da
xvedriTi xarjis SesarCevad

cxrili 5.2.

rwyva mTliani datborviT - zedapiruli rwyvis wesebidan mTliani dat-
borviT rwyva mdare xarisxisaa. miuxedavad imisa, rom saqarTveloSi am wess nak-
lebi gavrceleba aqvs, is mainc gamoiyeneba damlaSebuli niadagebis Casarecxad 
da mcireqanobian (< 0.01) msubuqi niadagebis sarwyavad. farTobi winasawar 
dayofilia sarwyav moednebad, romlebic yovelmxriv SemosazRvrulia 15 santi-
metris simaRlis bazoebiT. saqarTvelos pirobebSi sarwyavi moednis saSualo 
sigrZe 30-80 metramdea. niadagis Tvisebebis, qanobisa da sarwyavi moednis siga-
nis mixedviT, rwyvis nakadi 50-100 l/wm-is farglebSia.

5.2.3. limanuri morwyva

limanuri morwyva niadagis erTjeradi morwyvaa, risTvisac iyeneben ga-
zafxulze gamdnari Tovlis wyals. sarwyav farTobze wyals agroveben miwis 
zvinulebiT, romlebic gars artyia farTobs qveda mxridan da gverdebidan. 
ferdobidan zedmeti wylis mocileba xorcieldeba zvinulis boloebSi gakeTe-
buli wyalSemosavlelebis an limanis dabal adgilebSi mowyobili wyalsagdebe-
bis saSualebiT.

limanuri morwyvis dros niadagi teniandeba datborviT, weliwadSi er-
Txel, gazafxulis wyaldidobis periodSi. morwyvis es wesi gamosadegia iseT 
klimatur pirobebSi, rodesac mcenareebi viTardeba gazafxulis periodSi 
dagrovili tenis maragisa da Semdeg ki - zafxulis bunebrivi naleqebis gamoye-
nebis xarjze. amitom, limanuri morwyva umTavresad tardeba iseT raionebSi, 
sadac adgili aqvs periodul gvalvianobas. 

limanebis saxeebi da maTi gamoyenebis pirobebi. wylis miRebis xerxis mi-
xedviT limanebi sami ZiriTadi saxisaa: 

niadagi qanobi
kvlis sigrZe, m xvedriTi xar-

ji l/wmmosworebulze mousworebelze

Zlieri wyal-
gamtari

<0.002 100-120 80-100 7-3
0.002-0.008 150-200 100-120 5-7
0.008-0.015 120-150 80-100 3-5
0.015-0.02 rwyva ar warmoebs

saSualo wyal-
gamtari

<0.002 120-150 80-100 6-7
0.002-0.008 200-250 120-150 5-7
0.008-0.015 150-200 100-120 3-5
0.015-0.02 100-120 60-80 2.5-3

susti wyalgam-
tari

<0.002 150-200 100-120 5-6
0.002-0.008 250-300 150-200 4-6
0.008-0.015 200-250 120-150 3-4
0.015-0.02 120-150 80-100 2-2.5
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 limanebi, romlebic ivseba zemomdebare wyalSesakrebSi uSualod mdnari 
wyliT;

 limanebi romlebic ivseba wyalsacavidan sagangebod mowyobili wyalgamy-
vani arxiT, romlis daniSnulebaa zedmeti wylis xevSi gadagdeba, am xer-
xis gamoyeneba maSinaa mizanSewonili, rodesac sarwyavi farTobi axlosaa 
wyalsacavTan da wyalgamyvani nagebobebi martivia;

 Walis limanebi, romlebic ewyoba bunebriv dautborav an mcired datbo-
ril WalebSi. amisaTvis WalebSi keTdeba sanapiro grZivi damba da wyalga-
dasaSvebiani ganivi dambebi. am SemTxvevaSi limanebis wyliT avseba xor-
cieldeba mdinareebze wyaldidobis gavlis dros, dambebSi datovebuli 
xvretebis meSveobiT.
yvela aRweril limans SeiZleba hqondes martivi an iarusebis saxe.

martivi iseTi limania, rome-
lic Semofarglulia dambebis er-
Ti wyebiT. iarusebiani limanebi Se-
mofarglulia dambebis ramdenime 
wyebiT, romlebic ganlagebulia 
erTimeoris zemoT, amasTanave 
wyali TanmimdevrobiT gadadis 
zeda iarusidan qvedaSi. iarusebian 
limanebSi wyali, nawildeba ra uf-
ro did farTobze, ukeTesad ga-
moiyeneba.

iarusebiani limanebi, rom-
lebic Rrmad itborebian (0.6-0.8 m), 
mniSvnelovan teritorias moicaven 
da 1-2 m simaRlis dambebi aqvT; 
mcire siRrmeze datboril (0.3-0.4 
m) limanebs Cveulebriv mcire far-
Tobi uWiravT. maT axasiaTebs dam-
reci daqanebis dabali zvinulebi 
an droebiTi momcro zvinulebi, 
romlebic xels ar uSlian sasoflo-sameurneo manqana-iaraRebis muSaobas.

limanuri morwyvis gaangariSeba. limanuri morwyvis gasaangariSeblad sa-
Wiroa vicodeT Semdegi ZiriTadi elementebi:

 morwyvis norma:
 limanis datborvis siRrme;
 limanebSi wylis dgomis xangrZlivoba;
 limanebSi momdinare wylis raodenoba;
 limanebis datborvisa da daclis pirobebi sxvadasxva wlebSi.

morwyvis norma da limanebis datborvis siRrme ganisazRvreba niadagis 
tentevadobisa da sasoflo-sameurneo kulturebis nairsaxeobiT, maTi fesvTa 
sistemis siRrmiTa da datborvis dasaSvebi xangrZlivobiT. vinaidan limanuri 
morwyva tardeba erTxel, savegetacio periodSi, niadagis gatenianebis siRrme 
aq metia miRebuli, vidre perioduli morwyvis dros, amasTanave msubuq niada-
gebSi ufro meti, vidre mZimeze, raTa gadiddes niadagSi dasagrovebeli tenis 
saerTo maragi.

limanSi wylis dgomis xangrZlivoba (misi wyliT avsebis Sewyvetis Semdeg) 
damokidebulia naTesis xasiaTze. gazafxulze dasaTes mindvrebze wylis dgoma 
dasaSvebia daaxloebiT 6-10 dRe-Rame. saSemodgomo kulturebiT dakavebul 
mindvrebze wylis dgoma ar unda aRematebodes 2-3 dRe-Rames da Tanac wylis 
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Sre ar unda iyos 20 sm-ze meti. bunebrivi mdeloebis datborva dasaSvebia 10-15 
dRe-Ramis ganmavlobaSi.

limanebis datborvis xangrZlivoba damokidebulia agreTve Tovlis dno-
bis dawyebis droze, sagazafxulo Camonadenis intensivobasa da limanze sa-
soflo-sameurneo kulturebis Tesvis vadebze. rac ufro gvian iwyeba da inten-
siurad mimdinareobs Tovlis dnoba da axloa Tesvis vadebi, miT ufro mokle 
unda iyos datborvis dro.

vinaidan Camonadeni wylebis mixedviT meryevia, aseve cvalebadia wlebis 
mixedviT limanuri wesiT mosarwyavi farTobic.

erTi limanis farTobi, reliefis pirobebis mixedviT, meryeobs ramdenime 
heqtridan 100 da met heqtaramde. 

limanuri morwyvis nagebobebs ekuTvnis:
 miwis zvinulebi, romlebiTac Semofarglulia sarwyavi farTobebi da 

wyalgamSvebebi;
 wyalsacavebi zedapiruli Camonadenis Sesagroveblad;
 wyalsagdebi da damSrobi arxebi re-

liefis dabali adgilebidan wylis 
gansarineblad;
wyalsagdebi nagebobani gaangariSe-

buli inda iyos gazafxulis maqsimalur Ca-
monadenze mocemuli limanis wyalSemkrebe-
bidan.

limanuri morwyvis mniSvneloba. li-
manebis mowyoba mniSvnelovani Semadgeneli 
nawilia im RonisZiebaTa kompleqsSi, rom-
lebic isaxeba velebiani da tye-velebiani 
raionebis miwebis racionaluri gamoyenebi-
saTvis. is xels uwyobszedapiruli Camona-
denis regulirebas da Siga tenbrunvis gaZ-
lierebas, adidebs niadagis tenianobas da 
amcirebs mis erozias. limanuri morwyva 
mniSvnelovnad zrdis sasoflo-sameurneo 
kulturebis da gansakuTrebiT balaxebis 
mosavlianobas. magaliTad, rogorc buneb-
rivi mdelos balaxebis, ise naTesi mra-
valwliani marcvlovani da parkosani kulturebis mosavali limanebze 5-7-jer 
metia, vidre mSral mdeloze. aseve 2-5-jer izrdeba baRCeuli kulturebis mo-
savali.

salimano mindvris farTobebze yovelwlurad warmoebs mzralad xvna wi-
nasaxnisiani guTniT, gazafxulze ki, datborvis Semdeg, niadags amuSaveben 6-8 
sm siRrmeze, raTa dairRves niadagis Sris simkvrive, romelic datborvis pe-
riodSi warmoiSoba. ZiriTadi Rrma xvnis dros Semodgomaze niadagSi SeaqvT or-
ganuli sasuqebi.

limanuri morwyvis Rirsebad unda CaiTvalos:
 simartive da siiafe hidroteqnikur nagebobaTa mTeli kompleqsisa;
 eqspluataciis sisadave;
 niadagSida tenbrunvis gaZliereba;
 niadagis warecxvisa da xevTwarmoSobis mizezebis Semcireba;
 niadagis SesaZlo ganmarilianeba gruntis wylebis Rrma ganlagebisa da 

wyalgamtari fenis SemTxvevaSi.
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limanuri morwyvis naklia:
 niadagis gatenianebis SesaZlebloba weliwadSi mxolod erTxel;
 gatenianebis uTanabroba limanis mTel farTobze - tenis ukmarisoba 

amaRlebul nawilebSi da Warbtenianoba dablobSi;
 dasatbori farTobis odenobis mniSvnelovani ryevadoba wlebis mixedviT, 

Camonadenis cvalebadobasTan dakavSirebiT.
 limanebis mowyobis SesaZlebloba adgilis mxolod mcire qanobis dros 

(0.002 - 0.001) da maTi mowyobis mizanSeuwonloba cicabo da araswori re-
liefis SemTxvevaSi. 
unda aRiniSnos, rom es naklovanebebi sruliadac ver amcirebs limanuri 

morwyvis dadebiT mniSvnelobas. amitom perspeqtiuli gegmiT limanuri morwy-
vis Semdgomi ganviTarebaa dasaxuli.

limanuri rwyvis norma 1 000-dan 1 200 m3-s aRwevs.    

5.3. dawvimeba

dawvimeba warmoadgens xelovnurad Seqmnil wvimas, romelic kapilaruli 
Zalebis zemoqmedebis Sedegad atenianebs niadags, niadagzeda haers da mcena-
reTa miwiszeda nawils.

morwyvis aseTi wesi gamoiyeneba teritoriebze, sadac gruntis wyali nia-
dagis zedapirTanaa ganlagebuli, anu iq, sadac aris maTi awevis saSiSroeba. 
dawvimebis gamoyeneba mizanSewonilia didi qanobis, rTuli reliefisa da qviSo-
vani niadagebis pirobebSi. wvimis intensivobis regulireba xdeba niadagis wyal-
SeJonvis unaris gaTvaliswinebiT.

dasawvimi sarwyavi sistema metad ekonomiuria da xels uwyobs sasoflo-
sameurneo kulturebis mosavlianobis zrdas.

dawvimebis sistema sami saxisaa:
1. moZravi;
2. naxevrad stacionaluri;
3. stacionaluri.
dawvimebis sistema 4 nawilisagan Sedgeba:
1. wylis wyaro;
2. Zrava tumboTi;
3. milsadeni;
4. dasawvimi aparati.

dawvimebis moZravi sistemis dros satumbi sadgurebi, mTavari da gamana-
wilebeli milsadenebi, agreTve sawvimari manqanebi an danadgarebi farTobis 
rwyvis procesSi gadaadgildebian erTi poziciidan meoreze rwyvis mTeli se-
zonis ganmavlobaSi. gadasatan sarwyav sistemaze gamoyenebuli danadgarebi ad-
vilad dasaSleli aluminis milsadenebiT, romlebzedac dadgmulia saSualo 
Wavliani dasawvimi aparatebi. danadgarebi uzrunvelyofen sarwyavi wylis 
transportirebas, ganawilebas da miwodebis reulirebas sarwyav farTobze.

moZrvi sistemebis naklia milsadenis gadatanaze daxarjuli Sromatevadi 
samuSaoebi. amitom, moZravi sistemebis danergva ramdenadme SezRudulia da ga-
moiyeneba mxolod mcire farTobis (50-150 ha) mosarwyavad. aseTi sistemebi ga-
moiyeneba yvelgan, sarwyavi qselis mSeneblobis gareSe.

moZravi sistemebis nairsaxeobad iTvleba TviTdawneviani gadasatani sis-
temebi, sadac mosarwyavi miwis nakveTebs sarwyavi wyali bunebriv dawnevis 
xarjze miewodeba, aRniSnul SemTxvevaSi satumbi sadguris mowyoba gamoric-
xulia.
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dawvimebis naxevrad stacionalur sistemaSi mTavari milsadeni da satumbi 
sadguri stacionaluria, gamanawilebeli milsadeni da sawvimari manqanebi an 
danadgarebi ki - moZravi.

naxevrad stacionaluri sarwyavi sistemebi gamoirCeva Sromis maRali 
nayofierebiT, agreTve rwyvis procesis maRali meqanizaciis doniT.

dawvimebiT rwyvis stacionalur sistemebTan SedarebiT naxevrad stacio-
naluri sistemebis mSenebloba 2-3-jer iafi jdeba. Tumca aRniSnuli sistemebis 
momsaxure personalis mier Sesru-
lebuli samuSaoebi (milebis gada-
tana erTi poziciidan meore pozi-
ciaze rwyvis mTeli ciklis ganmav-
lobaSi) xeliT warmoebs da Zalze 
Sromatevadia.

dawvimebiT rwyvis naxevrad 
stacionalur sistemebze gamoyene-
buli poziciuri moqmedebis da 
moZraobaSi momuSave dasawvimi man-
qanebi, agregatebi, danadgarebi, 
nacmebi da aparatebi, romlebic 
igegmeba dasawvim manqana-
danadgarebze. 

dawvimebis stacionaluri 
sistemis dros mis yvela Semadge-
nel nawils mudmivi mdebareoba 
aqvs, moZravia mxolod sawvimari 
aparatebi.

yvelaze ufro srulyofilia
stacionaluri sistema, magram igi 
did kapitaldabandebebs da mniSv-
nelovani raodenobis milebs moiT-
xovs. amitom dReisaTvis, ufro me-
tad moZrav da naxevrad stacionalur sistemebs iyeneben.   

sarwyavi wylis wyarod SeiZleba gamoyenebuli iyos mdinare, tba, Wa da sxv. 
ukeT aTvisebul sarwyav raionebSi gamoyenebuli unda iyos xangrZlivi moqme-
debis sarwyavi qseli. yovelgvar SemTxvevaSi wylis wyaros siRrme 50 sm-s unda 
aRematebodes im angariSiT, rom wylis Semwovi mili wyalSi moTavsebuli unda 
iyos aranakleb 30 sm-is siRrmisa da milis bolodan Ziramde rCebodes kidev ara 
nakleb 30-sm. 

dawvimebisaTvis gamosadegia yvelanairi wyali, mxolod zogierTi aparatis 
gamoyenebis dros saWiroa wylis simRvrive minimumamde iyos dayvanili.

moqmed Zalad SeiZleba gamoyenebuli iyos, rogorc Sigawvis Zrava, agreTve
eleqtromotori. xSirad droebiT traqtorsac iyeneben.

Zrava da tumbo, Cveulebriv, erTad arian gawyobili da maTi gadatana   
erTdroulad xdeba.

milsadeni ori nawilisagan Sedgeba:
1. Semwovi mili - romelic wylis wyaroSia CaSvebuli wylis amosatumbavad da 

Cveulebriv Runvadia.
2. saWirxni milsadenisgan, romlis daniSnulebaa wylis miwodeba dasawvim apa-

ratSi. es ukanaskneli rkinis an sxva raime masalisagan aris damzadebuli da 
sakmaod did wnevas unda uZlebdes. 

rac Seexeba dasawvim aparats, igi mravali saxis konstruqciis SeiZleba 
iyos da amis mixedviT ramdenime jgufad iyofa.
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1. mokleWavliani dasawvimi aparati, romelic wyals haerSi isvris daaxloebiT 
5 metris manZilze, e.i. misi moqmedebis radiusi 5 metrs udris.

praqtikaSi aseTi apartis gamoyeneba Semdegnairad warmoebs: Cveulebriv
120 metriani (Sedgeba 24 metriani muxlebisagan) rkinis milzea awyobili erTma-
neTisgan 10 metris daSo-
rebiT 12 dasawvimi apara-
tiT. milSi saTanado wne-
viT miwodebuli wyali 
erTdroulad gamodis 
yvela 12 dasawvimi apara-
tidan da rwyavs farTobs, 
romlis sigrZe L=120 m, 
xolo gani b=10 m. mTel 
aseT mowyobilobas mok-
leWavlian dasawvim danad-
gars uwodeben.

erTi zolis (120 m × 10 m) rwyvis damTavrebis Semdeg dasawvimi aparati un-
da moixsnas, dasawvimi mili (dasawvimi frTa) calke muxlebad unda daiSalos da 
yovelive es xelmeored unda aiwyos 
meore zolis mosarwyavad.

yoveli gadaadgilebis dros 
dasawvimi frTa uerTdeba sarwyavi 
nakveTis gverdiT gadaadgilebul 
magistralur milsadens, xolo es 
ukanaskneli SeerTebulia satumbo 
sadgurTan. satumbo sadguris da-
niSnulebas asrulebs traqtoric, 
zed mowyobili tumboTi.

dasawvimi frTis daSla, ga-
datana da xelmeored awyoba sak-
maod didi raodenobiT muSaxels 
moiTxovs da SeiZleba vTqvaT, rom 
am SemTxvevaSi dawvimebiTi rwyva 
kargavs Tavis ZiriTad mniSvnelo-
bas.

amisaTvis ukeTesia aseTi dasawvimi danadgari stacionalurad moewyos, 
e.i. milebi niadagSi iyos moTavsebuli da zedapirze Candes mxolod dasawvimi 
aparati.

stacionalur sistemaze gadasvlis erT-erT ZiriTad siZneles warmoad-
gens milebis didi raodenobiT saWiroeba.   
2. grZelWavliani dasawvimi aparati. misi moqmedebis radiusi 10-dan 80 met-

ramde aRwevs. aseTi dasawvimi aparati SeiZleba imave dasawvim frTaze moe-
wyos an calke danadgaris saxiT iyos gamoyenebuli. am SemTxvevaSi ufro ad-
vilia satacionalur sistemaze gadayvana, vinaidan milebis naklebi raode-
noba iqneba saWiro.  

dawvimebis wesi, zedapirul rwyavsaTan SedarebiT, dadebiTad moqmedebs
ara marto mcenaresa da niadagze, aramed rogorc dakvirvebiT dadasturda 
mikrobiologiur procesebzedac; nitratebis dagroveba aq ufro meti raode-
nobiT xdeba.

dawvimebis erT-erT dadebiT mxared isic unda CaiTvalos, rom aq wyals 
saSualeba aqvs haerSi wveTebad ganawilebis dros Jangbadi SeiTvisos, rac     
wylis morwyviT Tvisebas adidebs.
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dawvimebis saSualebiT mowodebuli wyali xels uwyobs mcenaredan mtvri-
sa da zogierTi mavneblis Camorecxvas. 

dawvimeba SeiZleba gamoyenebuli iyos mineraluri sasuqebis Setanis 
drosac. wyalSi gaxsnili sasuqis wvimis saxiT Setanis procesi mTlianad meqa-
nizirebulia da gaiafebuli, xolo 
sasuqis ganawileba farTobze maq-
simalurad Tanabaria.

haerSi wylis ganawileba da-
debiT gavlenas axdens mikrokli-
matze.

dawvimeba adidebs haeris 
fardobiT tenianobas da amcirebs 
temperaturas, rac sagrZnoblad 
amcirebs aorTqlebis saSualebiT 
wylis dakargvas. dawvimeba metad 
Zvirfas RonisZiebas warmoadgens 
im SemTxvevaSi, rodesac qveniada-
gis wyali zedapirTan axlos mdeba-
reobs.

dawvimeba metadaa gamarTle-
buli periodulad gvalviani da rTuli reliefis mqone adgilebSi.

am mxriv didi momavali aqvs saqarTvelos dasavleTi nawilis Zvirfasi 
kulturebis raionebSi, sadac 
wliuri atmosferuli naleqebis 
didi raodenobis miuxedavad, cal-
ke periodebSi sagrZnob gvalviano-
bas aqvs adgili, xolo reliefi 
xSirad ar iZleva zedapiruli we-
siT morwyvis saSualebas.

gansakuTrebuli mniSvneloba 
aqvs dawvimebis wess siRrmeSi dam-
laSebul niadagebze, sadac Cveu-
lebrivi wesiT rwyva da masTan da-
kavSirebuli gadidebuli rwyvis 
saWiroeba xSirad, xels uwyobs ze-
da fenebSi marilebis amotanas da 
niadagis am fenebis damlaSebas. 
dawvimebis wesiT farTobis zeda-
pirze Tanabrad ganawilebuli mci-
re morwyvis norma Rrma mlaSe fe-
nebs ver aRwevs da, amrigad, zeda 
fenebSi marilebis dagrovebas ad-
gili ar eqneba. dawvimebis wesis ga-
moyenebis dros morwyvis norma, 
SedarebiT naklebia vidre zedapi-
ruli wesiT rwyvisas.

morwyvis normis Semcirebis SesaZleblobas iZleva nakadis Tanabrad gana-
wileba, rac am wess axasiaTebs; morwyul farTobze gatenianebis sxvaoba aq mini-
mums aRwevs. magram, miuxedavad amisa, morwyvis normis iseT minimumamde dayvana, 
rac zogierT literaturul wyaroebSia miTiTebuli, yovlad dauSvebelia da 
igi 400-500 m3-ze naklebi mainc ar unda iyos.
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didi yuradReba unda mieqces gatenianebis siRrmes, romelic niadagis 
wyaltevadobasa da wyalJonvadobazea damokidebuli. cxadia, xSiri rwyvis dros 
gatenianebis siRrme cotaodenad gadiddeba.

aRsaniSnavia is garemoeba, rom erTi da imave morwyvis normiT zedapiruli 
wesiT rwyvisas datenianeba ufro Rrmad midis, vidre dawvimebis dros.

rwyvis vadebis dadgena Cveulebrivi wesiT warmoebs, xolo niadagSi wylis 
sasurvel maqsimumsa da minimus Soris sxvaoba aq 10-12 %-s aRwevs da amasTan da-
kavSirebiT, rwyvac ufro xSiria. 

wylis ukeT SesaTviseblad da zedapiruli Camonadenis Sesamcireblad 
dawvimebis intensivoba (wvimis fenis sisqe 1 wuTSi) ar unda aRematebodes niada-
gis SeTvisebis unarianobas.

amis garda, dawvimebis didi intensivoba niadagzedac cudad moqmedebs -
Slis struqturas da xels uwyobs qerqis warmoSobas.

dawvimebis intensivoba damokidebulia qanobzec. zedapiruli Camonadfe-
nis Sesamcireblad, Zlieri qanobis pirobebSi, unda Semcirdes dawvimebis in-
tensivoba.

dawvimebis intensivobis mixedviT rwyvis xangrZlivoba (erTi ha-s mosar-
wyavad saWiro dro) Semdegi formuliT ganisazRvreba

np

m
t




100000 (wT), (5.2.)

sadac: m aris morwyvis norma (m3);
n _ nakadis brunvaTa raodenoba erT wuTSi;
p _ wvimis fenis sisqe mm-obiT 1 brunvaSi).

sinamdvileSi rwyva am saxiT gansazRvrul vadaSi ar Tavdeba.  vinaidan 
wylis nawili haerSive rCeba, xolo foTlebze dagrovili wyali uSualod 
aorTqldeba.

am saxis danakargTa zrdas xels uwyobs nargavTa sixSire, mcenaris zeda 
nawilis moculoba, qaris siCqare da wvimis wveTebis sidide. Cveulebriv, dawvi-
mebis dros danakargi 10%-ze mets udris. danakargi izrdeba temperaturis 
zrdis mixedviT da sicxeSi is maqsimums aRwevs.

qaris gavlena dawvimebis efeqtianobaze imdenad sagrZnobia, rom Tu qaris 
siCqare 4-5 m/wm-s aRwevs, dawvimeba ukve ar aris mizanSewonili.

saqarTveloSi dawvimebiT rwyvas gansakuTrebuli mniSvneloba aqvs, rac 
reliefur pirobebzea damokidebuli.

saqarTveloSi, rogorc uaRresad mTagorian da didi qanobis mqone mxare-
Si, xSir SemTxvevaSi Cveulebrivi TviTdinebiTi rwyva yovlad SeuZlebelia an 
metad cud Sedegs iZleva eroziuli movlenebis warmoSobis gamo.

iseT pirobebSi, rogorSic imyofeba, magaliTad, samgoris umetesi nawili, 
Tezi-okami, vanaTi, kexvi da sxv, Zlieri qanobis gamo Zneldeba TviTdinebiT 
rwyvis gamoyeneba. aq ZiriTadad gamoyenebuli unda iyos dawvimebiTi rwyva.

amiT aixsneba is garemoebac, rom Cais plantaciebis zrda, rTuli relie-
fis gamo, gaTvaliswinebulia mxolod dawvimebis gamoyenebiT. meores mxriv, 
mTa-gorian adgilebSi dawvimebis gamoyenebisTvis ukeTesi pirobebia, vinaidan, 
aseT adgilebSi arsebul simaRleTa didi sxvaobebis gamo SesaZlebelia wylis 
bunebrivi wnevis gamoyeneba.
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5.3.1. aerozoluri morwyva 

aerozoluri, anu wvrildispersiuli dawvimeba morwyvis erT-erTi axali 
wesia, romelic gamoiyeneba miwispira haeris mikroklimatis efeqturi reguli-
rebisaTvis. am wesis arsi is aris, rom mcenaris foTlovan zedapirs periodu-
lad asveleben wvrildispersiuli wyliT. wylis aorTqlebis Sedegad foTlebis 
temperatura mcirdeba, miwispira haeris tenianoba matulobs, niadagis tenis 
xarjva fizikur aorTqlebaze klebulobs da, amgvarad, SeiZleba Tavidan avi-
ciloT fotosinTezis depresia, rasac adgili aqvs maRali temperaturis dros 
(>300C).

wylis dispersiulobis xarisxi, anu wvimis wveTebis simsxo, iseTi unda 
iyos, rom isini ar Camogordnen foTlebidan da darCnen masze, vidre ar 
aorTqldebian. aseTi wveTebis zomebi ar unda aRematebodes 500 milimikrons 
(0.0005 mm).

wvrildispersiuli dawvimeba, rogorc wesi, warmoebs mxolod dRisiT, 
rodesac haeris temperatura aRemateba mcenaris ganviTarebisTvis fiziolo-
giurad optimalur sazRvrebs. erTjeradi rwyvis norma 100-500 l/ha saaTSi 
farglebSi icvleba. 

aerozoluri rwyvis mizniT gamoiyeneba mineraluri sasuqebis da Sxamqi-
mikatebis Semasxureblebi, rogorebicaa traqtorze misabmeli an Camosakidebe-
li iaraRebi.

aRsaniSnavia, rom aerozoluri gamagrilebeli rwyvis Sedegad sxvadasxva 
kulturebis mosavlianoba izrdeba 15-30 %-iT. gansakuTrebiT mizanSewonilia 
morwyvis wesis gamoyeneba kombinirebulad, sxva morwyvis wesebTan erTad da 
kerZod zedapirul morwyvasTan SeTavsebiT. 

5.4. wveTuri morwyva

wveTuri morwyva erT-erTi progresuli wesia. igi ZiriTadad gamoiyeneba 
cxel da mSral klimatian qveynebSi baRebis, venaxebis, bostneulisa da farTo 
rigTaSorisebSi mindvris kulturebis mosarwyavad.

mwveTarebi zvrebSi, Cveulebriv, ganlagebulia Spalebze, xolo baRebis, 
mindvris kulturebsa da bostneulis morwyvis dros - miwis zedapirze an miwaSi 
mcire siRrmeze. imisaTvis, rom mwveTara ar amoiglisos miwiT, ar gaiWedos fes-
vebiT da SesaZlebeli iyos masze meTvalyureoba, upiratesoba eniWeba mis gan-
lagebas miwis zedapirze.

wveTuri morwyvis sistema baRebsa da venaxebSi SeiZleba iyos staciona-
luri an gadasatani, xolo mindvrebSi - aucileblad gdasatani, raTa ar dazian-
des farTobis meqanizirebuli damuSavebis dros.

sarwyav milsadenebs Soris manZili damokidebulia mcenareebs Soris 
mwkrivTaSorisebis siganeze da mcenaris rigebs Soris manZilze. mindvris kul-
turebisaTvis is 0.7-0.9 m-ia, baRebisaTvis ki 6-8 m-mde. am milsadenebis sigrZe 
40-50m da meti, TiTqmis 200-mde, xolo diametri 6-20mm.

mwveTarebis ganlagebis sixSire damokidebulia mcenareebs Soris manZil-
ze, niadagis wylovan da fizikur Tvisebebze da TviT mwveTaras xarjzec. Ti-
Toeuli mwveTariT mosarwyavi farTobi ar unda aRematebodes Tixnar da Tixa 
niadagebSi 2.0-2.5 m2-s, xolo qvisa da qviSnar niadagebSi  - 1.2-1.5 m2. baRebSi Ti-
Toeuli xis mosarwyavad, Cveulebriv, 2-4 mwveTaras ayeneben. rac ufro metia 
mwveTaras xarji, miT ufro naklebi raodenobiTaa saWiro misi dayeneba. aRniS-
nuli xarji mwveTaras konstruqciis mixedviT umetes SemTxvevaSi icvleba 0.9-
7.6 l/sT farglebSi da zogjer ufro meticaa -15 l/sT-mde.
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rwyva SeiZleba warmoebdes ganuwyvetliv dReRamurad mTeli savegetacio 
periodis ganmavlobaSi (calkeuli Sesvenebebi saWiroa 100-200 saaTis muSaobis 
Semdeg, sistemis profilaqtikisaTvis). qviSnar niadagebSi ufro efeqturia 
rwyvis warmoeba yoveldRiurad an dRegamoSvebiT, xolo Tixa niadagebSi - kvi-
raSi orjer. umetes SemTxvevaSi mizanSewonilia yoveldRiurad erTxel morwy-
va. ganuwyveteli rwyvis aucilebloba iSviaTia -mxolod gamomSrali niadagis 
gasatenianeblad zRvrul tentevadobamde.

sarwyavad misawodebeli wylis raodenoba zustad unda eTanabrebodes 
mcenaris mier yoveldRiur wylis xarjvas.

rwyvis norma da xangrZlivoba, Cveulebriv, ganisazRvreba wina dRis an wi-
na xuTdRiuris (kviris) aorTqlebis mixedviT. misawodebeli wylis raodenoba 
Seadgens aorTqlebadobis (SesaZlebeli maqsimaluri jamuri aorTqlebis) 60-
70%-s, vinaidan niadagidan aorTqleba TiTqmis gamoricxulia da wyali ZiriTa-
dad transpiraciaze ixarjeba. 

Tu saangariSo periodSi mosuli naleqebis raodenoba Seadgens P mm-s, ma-
Sin misawodebeli wylis raodenoba SeiZleba ganisazRvros damokidebulebiT

TiToeuli mwveTaraTi misawodebeli wylis moculoba toli iqneba
0WV  (litri), (5.4.)

sadac: ω aris TiToeuli mwveTaraTi sarwyavi farTobi (m2).
am wylis raodenobis misawodeblad saWiro dro iqneba
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 (sT), (5.5.)

sadac: T aris rwyvaTaSorisi periodi, dReebSi;
q _ mwveTaras xarji, l/sT.

mwveTaras wylis xarjs Cveulebriv, mudmivad inarCuneben da cvlian mxo-
lod t muSaobas dReRameSi.

unda aRiniSnos, rom gaangariSebis dros zogjer sazRvraven ara TiToeu-
li mwveTaras muSaobis farTs, aramed gatenianebuli farTobisa da saerTo 
farTobis Sefardebas, anu fardobiTad morwyul farTobs (gatenianebuli 
farTobis procents). farTobi miT ufro metia, rac ufro mZime meqanikuri Sed-
genilobisaa niadagi, rac ufro didia mwveTaras xarji da rac ufro naklebia 
dacileba sarwyav milsadenebsa da mwveTarebs Soris. am maCveneblebis Tanafar-
dobis Sesabamisad aRniSnuli farTobi icvleba 5-10 %-is farglebSi. zogierTi 
rekomendaciis mixedviT am farTobis sidide mravalwliuri nargavebisaTvis 
SeiZleba miviRoT: raionebSi, sadac tradiciuli rwyvis wesebis gamoyenebis 
dros sarwyavi norma naklebia miTiTebul sidideze -20 %.

garda zemoaRniSnulisa, zogierT SemTxvevaSi misawodebeli wylis raode-
nobas zrdian 10%-iT - marilebis Carecxvis mizniT, raTa Tavidan aicilon maTi 
dagroveba niadagis zeda fenaSi. Cveulebriv, marilebis dagroveba xdeba niada-
gis gatenianebuli zonis perimetrze. atmosferuli naleqebis mosvlis dros 
adgili aqvs marilebis gadanawilebas.

,0 PKEW  (5.3.)
sadac: E aris aorTqlebadoba an jamuri wyalmoTxovnileba Cveulebrivi 

morwyvis pirobebSi, romelic SeiZleba ganisazRvros cno-
bili formulebiT, anda uSualod sarwyavi nakveTis farg-
lebSi mowyobili amaorTqlebeliT;

K _ faqtiuri aorTqlebisa da aorTqlebadobis Sedarebis koe-
ficients, romelic iTvleba 0.6-0.7 farglebSi;

µ _ atmosferuli naleqebis dakavebis koeficienti, Cveulebriv
0.7-is tolia.
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wveTuri rwyvis teqnikis elementebs miekuTvneba: gatenianebis kera, gate-
nianebuli laqa miwis zedapirze, gatenianebis konturi, mwveTaras xarji, gate-
nianebis keraSi wylis miwodebis wertilebis ganlagebis sqema da raodenoba, 
mwveTarebis mier sarwyavi wylis ganawilebis siTanabre, mwveTarebis ganlageba 
sarwyav farTobze, gatenianebis farTobi da sxv. 

gatenianebis kera ganisazRvreba gatenianebuli laqis sididiT miwis ze-
dapirze da gatenianebis konturis siRrmiT. gatenianebis keris forma da zomebi 
damokidebulia niadagis hidrofizikur Tvisebebze, rwyvis wina tenianobaze, 
miwodebuli wylis xarjze, rwyvis xangrZlivobaze, aorTqlebis intensivobaze, 
wylis miwodebis wertilebis ganlagebaze gatenianebis keraSi. gatenianebis da-
maxasiaTebeli konturebi naCvenebia naxazze 5.9.

mZime meqanikuri Sedgenilobis niadagebSi gatenianebis konturs elifsis
forma aqvs da rodesac gatenianebis siRrme udris 1-1.1 metrs (baRebiasTvis), 
maSin misi sigane udris 2.6 m-s.

wveTuri morwyvis efeqtianoba didad aris damokidebuli misi teqnikis 
elementebis sworad SerCevaze da rwyvis reJimTan SeTanawyobaze.

rwyvis teqnikis arasworad SerCevis SemTxvevaSi gatenianebis keris sidi-
de da masTan erTad fesvebis gavrcelebis are izRudeba. aman SeiZleba gamoiw-
vios kvebis ares Semcireba, 
fesvebis dazianeba yinvi-
sagan da mcenaris mdgra-
dobis dakargva qaris moq-
medebiT. Tu mwveTaras 
xarji iwvevs xangrZliv 
gadamettenianobas fesve-
bis gavrcelebis zonaSi, 
maSin SeiZleba gamoiwvios 
sokovani mikroorganizme-
bis ganviTareba da fesve-
bis daavadeba.

wveTuri morwyvis 
sistema zogadad Sedgeba 
Semdegi ZiriTadi elemen-
tebisagan (nax 5.10): wyal-
mimRebi da dawnevis Semq-
mneli kvanZebi, filtri, 
marTvis pulti, magistra-
luri ganmanawilebeli da 
sarwyavi milsadenebi, mwveTarebi, rwyvis moTxovnilebis gadamwodi, samarTavi 
armatura, marTvis pultsa da samarTav armaturas Soris kavSiris arxebi.

sistemaSi wylis miwodeba da saWiro dawnevis SeqmnisaTvis ufro xSirad 
gamoiyeneba mcire simZlavris centridanuli tumboebi. saWiro dawnevis SemT-
xvevaSi icvleba 7-28 m-is farglenSi. sistema kargad muSaobs dabali dawnevis 
pirobebSi. am SemTxvevaSi SeiZleba gamoyeneba ufro iafi milebisa da did dia-
metriani mwveTarebis, romlebic naklebad nagviandeba, magram, meore mxriv, da-
bali dawnevis dros misma mcireodenma cvlilebam SeiZleba gamoiwvios mwveTa-
ras xarjis mkveTri cvlileba da aqedan gamomdinare, rwyvs teqnikis elemente-
bis Seusabamoba.

wylis nawilobriv (winaswar) gasawmendad SeiZleba auzebis, saleqrebis, 
hidrociklonebisa (muSaoben centridanuli Zalis gamoyenebiT da svaTa ga-
moyeneba. gawmenda xorcieldeba sxvadasxva konstruqciis filtrebiT (badiseb-
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ri, qviSovan-xreSovani da sxv.). wylis gamwmend nagebobis mowyobaze ixarjeba ka-
pitaldabandebis daaxloebiT 10-15 %.

sarwyavi qselis ganlageba gegmaSi damokidebulia nakveTis saerTo kon-
figuraciaze, situaciaze (gzebi, nargavebi, eleqtrogadamcemi xazebi da sxv.), 
niadagur-reliefur pirobebze, teritoriis organizaciaze, sarwyav kultura-
ze da sxv.

sarwyavi qseli, rogorc wesi, proeqtdeba Cixuri sqemis mixedviT. magist-
raluri milsadeni ewyoba miwaSi. igi keTdeba azbestcementis an polieTilenis 
milebisagan, ganmanawilebeli qseli ki polieTilenis milebisagan, romlebic 
ewyoba miwaSi an mis zedapirze.

wveTuri morwyvis dadebiT mxares warmoadgens:

 wyliT mcenaris ganuwyveteli momaragebis SesaZlebloba moTxovniler-
bis Sesabamisad, mniSvnelovani gadaxrebis gareSe, rac uzrunvelyofs 
mcenaris zrda-ganviTarebisaTvis saukeTeso wylovan, sahaero, kvebiT da 
mikrobiologiuri reJimebis Seqmnas da mosavlianobis gadidebas (20-60%-
iT);

 sarwyavi wylis mniSvnelovani ekonomia - saSualod 50 % da wvimebasTan 
SedarebiT da 2-3-jer zedapirul morwyvasTan SedarebiT, daxarjuli  
wylis erTeulze metad maRali mosavlis miRebis SesaZlebloba;

 niadagis lokaluri gatenianeba mxolod fesvTa sistemis gavrcelebis 
zonaSi, rac aadvilebs mSralad darCenili mwkrivTaSorisebis meqanize-
bul damuSavebas da amasTan erTad zRudavs sarevela mcenareebis gavr-
celebas;

 araa aucilebeli farTobis zedapiris moSandakeba da SesaZlebelia cica-
bo ferdobebis morwyva ise, rom eroziis saSiSroeba ar iqmneba;

 rwyvis sruli avtomatizaciis SesaZlebloba;
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 morwyvasTan erTad sasuqebisa da pesticidebis lokalurad Setana niadg-
Si (fertigacia) mcire dozebiT, saWiro vadebSi, ganapirobebs maTi kargad 
SeTvisebas da ekonomias;

 advilia mowyobilobis eqspluatacia da remonti;

 araa aucilebeli drenaJi;

 ara aqvs adgili mcenaris meqanikur dazianebas.
wveTuri morwyvis uaryofiT mxares warmoadgens:

 SeiZleba Seiqmnas meqanikuri minarevebiT, qimiuri SenaerTebiTa da 
wyalmcenareebiT milebisa da mwveTarebis dacobis saSiSroeba;

 SesaZloa mRrRnelebis mier wylis plastmasis milebis dazianeba;

 aucilebelia wylis gawmenda;

 mwveTarebis mier wylis araTanabari ganawileba didi farTobebis mqone 
sistemebSi;

 mikroklimatis regulirebis SeuZlebloba;

 gatenianebis zonis sazRvrebSi niadagis TandaTanobiT damlaSebis SesaZ-
lebloba;

 didi samSeneblo Rirebuleba.
wveTuri morwyvis gamoyeneba pirvel rigSi rekomendirebulia Semdeg pi-

robebSi:

 rTul reliefian raionebSi (mTian, mTiswina);

 Zliergamtar niadagebSi (msubuqi meqanikuri Sedgenilobis, qviani da a.S.);

 aridul zonebSi;

 wylis mwvave deficitian raionebSi;

 maRalSemosavliani kulturebisTvis - xexilis, venaxis, kenkrovnebis, 
citrusebis da a.S. ZiriTadad mravalwliani nargavebisaTvis;

 melioraciis xelsayrel miwebze, rodesac damlaSebas ara aqvs adgili da 
sarwyavi wyali araa mniSvnelovnad mineralizebuli.
  

5.4.1. fertigacia

fertigacia aris mcenareTaTvis sarwyav wyalTan erTad masSi gaxsnili 
mineraluri sasuqebis miwodebis meTodi. es tqnologia SemuSavebul iyo 1970 
wels da didi gavrceleba hpova sasoflo-sameurneo produqciis mwarmoebelTa 
Soris.

fertigaciis sistemaSi advilad regulirdeba sasuqebis optimaluri 
koncentracia, romlis regulirebac SesaZlebelia avtomatur reJimSic.

fertigaciis dadebiT mxareebs warmoadgens:

 SromiTi danaxarjebis ekonomia;

 ekonomia mowyobilobebze;

 ZviradRirebuli sasuqebis efeqturi TiTqmis 100 %-iani gamoyeneba.  
fertigaciis meSveobiT sasuqebi da sarwyavi wyali miewodeba uSualod 

fesvTa sistemas, romlis Sedegadac sagrZnoblad izrdeba sasoflo-sameurneo 
kulturebis mosavlianoba. fertigaciisaTvis gamoiyeneba specialuri xsnare-
bi, romlebic xasiaTdebian sasuqebis didi koncentraciiT. es xsnarebi ixsneba 
sarwyav wylSi da miewodeba sarwyav farTobs proporciiT 1:100-Tan. Sereva 
xorcieldeba sxvadasxva mowyobilobebis meSveobiT.
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fertigacia wveTuri sistemis gamoyenebiT Zalian efeqturia rogorc 
gvalvian, agreTve tenian regioneb-
Si maSin, rodesac sakvebi nivTiere-
bebi miewodeba uSualod fesvTa 
sistemas. agreTve, igi karg Sedegs 
iZleva mineraluri marilebis da-
bali Semcvelobis mqone erodire-
bul da qviSovan niadagebzec.

mikroirigaciis sistemis 
proeqtirebis dros aucilebelia 
yovelTvis gaTvaliswinebuli iyos 
fertigaciis mowyobiloba niada-
gebis, mosayvani sasoflo-same-
urneo kulturebis, wylis xarisxi-
sa da Semadgenlobis, xelmisawvdo-
mi sasuqebisa da Sxamqimikatebis 
gaTvaliswinebiT. vinaidan, wveTu-
ri morwyvis dros teniandeba uSualod fesvTa sistema, aucilebelia gaTvalis-
winebuli iyos sasuqebis zusti Semadgenloba da dozebi mcenaris mTeli savege-
tacio periodisaTvis.

mcenaris dabalansebuli kvebisaTvis fertigaciis sistema agreTve unda 
iTvaliswinebdes mikroelementebis Setanis saSualebas.

gasaTvaliswinebelia, rom fertigaciis dros SeiZleba warmoiSvas rigi 
uaryofiTi movlenebi. magaliTad, iseTi rogorc niadagis mJavianobis balansis 
darRveva. 

5.4.2. wylis reJimis regulireba mulCirebisa da wveTuri 
morwyvis gamoyenebiT

gruntis wylebi da atmosferuli naleqebi - niadagis gatenianebis Ziri-
Tadi wyaroebia. niadagSi teni mudmiv moZraobaSi imyofeba: STainTqmeba mcena-
reebiT, orTqldeba haerSi, Caedineba Rrma horizontebSi. drodadro xdeba ma-
Ti akumulacia niadagSi.

niadagSi tenis moZraobis ZiriTadi ganmapirobebeli faqtorebis gaTva-
liswinebiT, wylis balansis gantolebas Semdegi saxe aqvs

t0 + n + tg + tk + tz + tgv = ta + tt + ti + td + tdn + t1 (5.6.)

sadac: t0 aris niadagis tenis maragi dakvirvebebis dawyebis momentSi;
n _ atmosferuli naleqebis jami dakvirvebebis mTel pe-

riodSi;
tg _ gruntis wylebidan modinebuli niadagis tenis raode-

noba;
tk _ wylis orTqlidan kondensirebuli tenis raodenoba; 
tz _ zedapiruli wylebis modinebis Sedegad warmoqmnili te-

nis raodenoba;
tgv _ gruntis da niadagis wylebis gverdiTi modinebiT war-

moqmnili tenis raodenoba;
ta _ dakvirvebebis mTel periodSi niadagis zedapiridan 

aorTqlebuli tenis raodenoba, fizikuri aorTqleba;
tt _ transpiraciaze gaxarjuli tenis raodenoba (desuqcia);
ti _ niadag-gruntSi infiltrirebuli teni;
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td _ zedapiruli Camonadenis Sedegad “dakarguli” tenis 
raodenoba; 

tdn _ niadaguri gverdiTi Camonadenis zegavlenis Sedegad 
“dakarguli” tenis raodenoba; 

t1 _ tenis raodenoba dakvirvebebis periodis damTavrebisas;
tenis balansis gantolebis marcxena mxare tenis modinebis aRmniSvnelia, 

xolo marjvena - xarjis. 
Tu klimatSi ar aRiniSneba arsebiTi cvlilebebi maSin tenis raodenoba 

dasawyisSi da dasasrulSi erTmaneTis tolia, anu t0 = t1.
mcenareTa zrda-ganviTarebisTvis optimaluri pirobebis Sesaqmnelad 

aucilebelia niadagSi tenis raodenobis gaTanabreba mis xarjTan transpira-
ciaze da fizikur aorTqlebaze, anu erTis miaxloebuli gatenianebis koefi-
cientis miReba. es ZiriTadad miiRweva daWaobebuli niadagebis daSrobiT an 
gvalviani regionebis niadagebis morwyviT. 

imis da mixedviT, Tu ra gruntebTan gvaqvs saqme da romel kulturasTan 
niadagis tenis cvalebadobis dinamika sxvadasxvanairia. ra Tqma unda mcenari-
saTvis optimaluri tenis dacva praqtikulad SeuZlebelia, magram misi qveda da 
zeda zRvars Soris regulireba SesaZlebelia Tu regions gaaCnia sakmao wylis
resursebi, kargad mowyobili sarwyavi qseli da rwyvis teqnikis maRali teqno-
logia.

mcenaris wylis balansi SeiZleba Sefasebuli iyos mindvris wylis balan-
sis daxmarebiT. mindvris wylis balansis qveS gulisxmoben sxvaobas Semosuli 
da daxarjuli wylis odenobas Soris mcenaris fesvTa sistemis ganviTarebis 
zonaSi. 

vegetaciis garkveul SualedSi mindvris sruli wylis balansi gamoisax-
eba Semdegnairad

,10 z.Ctao.k.gr qWWEEqqXW  (5.7.)

sadac: W0 aris wylis maragi fesvTa sistemis ganviTarebis zonaSi sa-
wyis periodSi;

X _ naleqis sidide;
qgr _ gruntis wylebidan Semomavali teni;
qo.k _ orTqlis kondensacia;
Ea _ aorTqleba niadagis zedapiridan;
Et _ transpiracia;
W1 _ tenis maragi niadagSi saangariSo periodSi;

W _ niadagis tenis maragis cvlileba;
qz.C. _ zedapiruli Camonadeni.

Tu wylis danaxarji aRemateba mis Semodinebas, mcenare ganicdis wylis 
naklebobas. Tu wylis Semodineba aRemateba mis xarjviT nawils iqmneba tenis 
siWarbe da mcenaris sunTqva ferxdeba.

mindvris wylis balansi SeiZleba aseve gamoisaxos 
 ,azCinatir QQQQQWi  (5.8.)

sadac: Wi aris nebismieri niadagis produqtiuli teni;
Qir _ irigaciuli xarji farTobis erTeulze;
Qat _ atmosferuli naleqebis Camonadeni;
Qin _ infiltraciis xarji;
QzC _ zedapiruli Camonadeni;
Qa _ aorTqleba niadagis zedapiridan.

Tu (5.8.)-is marjvena mxare aRmoCnda mcenaris wyalmoTxovnilebaze nak-
lebi, aucilebeli xdeba morwyva da wylis deficitis Sevseba.
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gamomdinare aqedan, mcenaris zrda-ganviTareba wylis maragis gareSe ga-
moricxulia. imisaTvis, rom miRweuli iyos sasoflo-sameurneo kulturebis 
warmoebis maRali efeqtianoba aucilebelia ganxorcieldes mindvris wylis 
balansis marTva mcenaris biologiuri moTxovnilebis Sesabamisad. 

wylis balansis marTvas gansakuTrebuli 
mniSvneloba eniWeba aridul zonaSi, sadac mcenaris 
optimaluri wylis balansi bunebriv pirobebSi ar 
yalibdeba da moiTxovs mis xelovnur Sevsebas. xe-
lovnuri SevsebisaTvis aucilebeli xdeba saakumu-
lacio wyalsacavebis Seqmna, sarwyavi sistemebis 
optimaluri mowyoba da agroteqnikuri RonisZiebe-
bis swori SerCeva.

niadagSi dagrovili tenis efeqtur gamoyene-
bas xels uwyobs mravali agroteqnikuri RonisZieba, 
romelTa Soris prioritetulad iTvleba niadagis 
mulCireba.

praqtikaSi gamoiyeneba ramdenime saxis mulCi: 
Tiva, bze, naxerxi, toli da sxva. maT Soris yvelaze 
efeqturia izoli da polieTilenis afski.

zogadad, mulCirebis dadebiTi mxareebi SeiZ-
leba Semdeg punqtebad CamovayaliboT:
1. organuli mulCa warmoadgens niadagis mikroorganizmebis sakvebs da aZlie-

rebs maT aqtivobas;
2. mulCa iwvevs moZravi sakvebi elementebis ganviTarebas, xolo garkveuli pi-

robebis dros ki naxSirorJangis gamomuSavebas;
3. ganapirobebs niadagis xelsayreli koStovani struqturis Camoyalibebas;
4. icavs niadags gadaSrobisgan, inarCunebs mis tenianobas;
5. aregulirebs niadagis temperaturas;
6. aferxebs sarevelebis ganviTarebas;
7. xels uSlis eroziuli procesebis 

ganviTarebas da sakvebi elementebis 
gamorecxvas;

8. xels uwyobs bunebrivi damcavi 
nivTierebebis warmoqmnas, romlebsac 
mcenareebi iTviseben.

mulCirebis dros xdeba organuli 
narCenebis daSla niadagis zedapirze da 
misi moqmedeba SeiZleba SevadaroT niadagis 
zedapirze kompostis Setanas. aqedan 
gamomdinare, mulCis Setana unda xdebodes 
xSirad da Txel fenad, xolo ganaxleba ki 
regularuladaa saWiro, vinaidan sqeli 
fenis qveS SeiZleba warmoiSvas anaerobuli 
pirobebi, rac Tavis mxriv lpobis procesis ganviTarebis sawindaria. lpobis 
produqtebi uaryofiTad moqmedebs mcenareTa fesvTa sistemaze da niadagis 
mraval mikroorganizmze. amitom, mulCis Sres ar unda hqondes mpalis suni.

organuli mulCidan yvelaze gavrcelebulia mcenareuli narCenebi. raRa
Tqma unda, yvelaze saukeTeso organul mulCad unda CaiTvalos komposti, 
magram misi gamoyeneba ar SeiZleba yvela kulturisTvis.

organuli mulCiT niadagis mulCirebis dros gaTvaliswinebuli unda 
iyos 6 ZiriTadi kanoni:
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1. mulCis Setanis win aucilebelia niadagis aoSva;
2. mulCi Setanis win unda daqucmacdes;
3. mwvane maRalteniani masalis Setana SesaZlebelia mxolod Txeli fenis 

saxiT, amitom mas xSiri ganaxleba esaWiroeba;
4. mSrali mulCi, magaliTad Tiva, SeiZleba ufro sqeli feniT iyos Setani-

li (2-10 sm), magram SetanisTanave unda dainamos;
5. mulCirebis dros yuradReba unda mieqces im garemoebas, rom aRmonaceni 

an CiTilebi ar iyos dafaruli mulCiT;
6. mulCi ar unda Seicavdes sarevelebis Tesls da gansakuTrebiT mwerebs 

anda maT Wuprs.
am TvalsazrisiT yvelaze usafrTxos polieTilenis afskiT mulCireba 

warmoadgens. 
mulCireba polieTilenis afskiT 

xorcieldeba xeliT an specialuri afskis 
damgebi manqaniT. SesaZlebelia niadagis 
zedapiris sruli an sxvadasxva siganis (100-
150 sm) zolebiT dafarva. afskis napirebis 
fiqsireba sxvadasxva meTodebiTaa SesaZle-
beli, ZiriTadad ki niadagis miyriT (6-8 sm). 
afskis perforacia xdeba mis gafenamde an 
gafenis Semdeg, imis mixedviT, Tu ra kul-
turisaTvis gamoiyeneba mulCi.

vinaidan polieTilenis afskis safa-
ri gamoirCeva maRali hermetulobiT, mis 
qveS warmoiqmneba haeris da niadagis tenis 
gansxvavebuli pirobebi. ase, magaliTad, 
dRis saaTebSi polieTilenis afskis qveS, 
gare haeris saSualo fardobiTi tenianobis 
pirobebSi, zafxulis dRis periodSi, teni-
anoba izrdeba 90 - 95 %-mde. RamiT ki, afskis 
qveS haeris fardobiTi   tenianoba uaxlov-
deba srul gajerebas  (100 %).

ama Tu im kulturis moyvanis dros, 
aucilebelia gaTvaliswinebuli iqnas hae-
ris tenianobis Taviseburebani afskis qveS. 
magaliTad, kitri moiTxovs haeris maRal 
tenianobas, xolo pomidori SedarebiT dab-
als. haeris maRali tenianoba (80 % da meti) 
zRudavs mcenareTa transpiracias. 

afskis qveS haeris tenianobis Sesam-
cireblad, yvelaze efeqturia perforire-
buli afskis gamoyeneba. niadagis mulCireba 
safaris qveS, agreTve xels uwyobs haeris 
tenianobis Semcirebas. 

perforirebuli afskis gamoyenebis 
SemTxvevaSi, haeris tenianoba SedarebiT 
civ periodSi daaxloebiT 8 %-iT maRalia, 
vidre Ria nakveTze. gvalvian periodSi, morwyvis pirvel dReebSi, haeris tenia-
noba perforirebuli afskis qveS  daaxloebiT 25 %-iT, erTi kviris Semdeg 7-10 
%-iT metia vidre Ria niadagis dros. afskis qveS, naxvretebis gareSe, haeris te-
nianoba daaxloebiT 16 %-iT metia, vidre perforirebulis qveS.
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niadagis tenianoba civ periodSi xSiri wvimebiT, perforirebuli mulCis 
qveS iseTivea, rogorc Ria gruntSi. cxel, gvalvian periodSi, niadagis teniano-
ba perforirebuli mulCis qveS, gansakuTrebiT zeda SreSi, mniSvnelovnad da-
balia, vidre araperforirebuli mulCis qveS, da odnav dabalia, vidre Ria 
gruntSi. amitom, gvalvian periodSi aucilebelia xSiri morwyva.

rac ufro naklebi manZilia mulCis zolebs Soris da xSiria perforacia, 
miT naklebia aorTqleba da matulobs wylis maragi niadagSi.

speqtruli gamWvirvalebis mixedviT ganasxvaveben afskis Semdeg tipebs:
gamWvirvale, naxevrad gamWvirvale (daburuli), gaumWvirvale (Savi) da Suqis da 
siTbos amrekli.

gamWvirvale afski xasiaTdeba mzis energiis sxivuri speqtris didi gam-
tarobiT, rac mis umTavres Tvisebas warmoadgens. eqspluataciis procesSi misi 
gamWvirvaloba TandaTan klebulobs. aseTi afskis mulCad gamoyenebis vada 
mxolod erTi welia. gamWvirvale afsks iyeneben mulCad im SemTxvevaSi, rode-
sac saWiroa gazafxulis periodSi niadagis temperaturis gazrda saadreo sa-
soflo-sameurneo kulturebis misaRebad.

gamWvirvale polieTilenis afski, misi gamoyenebis pirobebis da xerxebis 
mixedviT aregulirebs niadagis Tbur reJims siTbos akumulaciis xarjze dRis 
periodSi. tenis wveTebis kondensati, romelic afskis zedapirze warmoiqmneba, 
niadagis da haeris temperaturas Soris sxvaobis gamo, xels uwyobs dRis pe-
riodSi akumulirebuli temperaturis SenarCunebas niadagSi.

gamWvirvale polieTilenis afskiT mulCirebis dros niadagi ukeTesad 
Tbeba pirveli oTxi-eqvsi kviris manZilze, sanam igi sustad iCrdileba mcena-
reTa vegetatiuri masiT. xelsayreli mikroklimati, romelsac qmnis afski, 
amaRlebs Teslebis aRmoceneblobas, amcirebs mas xuTi-Svidi dRiT da xels 
uwyobs maT swraf zrda-ganviTarebas. nayofis momwifeba xdeba 5-13 dRiT adre.

naxevrad gamWvirvale (daburuli) afski gamWvirvalobis mixedviT Suale-
dur mdgomareobas ikavebs gamWvirvalesa da Savs Soris. misi mulCad gamoyeneba 
SesaZlebelia ori wlis manZilze, radgan mis SemadgenlobaSi Semavali Wvartli 
stabilizatoris rols asrulebs da matebs mdgradobas.

naxevrad gamWvirvale afski amcirebs niadagis gaTbobas maTi gamWvirva-
lobis mixedviT.

Savi afskis damzadebis drosac polieTilenis masas umateben Wvartls 
(3%). aseT afsks axasiaTebs kargi elastikuroba, magram igi ar atarebs sinaTlis 
sxivebs. am Tvisebis gamo Savi afski mkveTrad amcirebs an srulad gamoricxavs 
aRmocenebuli mcenareebis fotosinTezs. amitom, mulCireba Savi afskiT 
agreTve SeiZleba gamoyenebuli iyos rogorc sarevelebTan brZolis erT-erTi 
efeqturi saSualeba. cxeli klimatis pirobebSi Savi polieTilenis afski icavs 
niadags gadaxurebisgan.

Savi polieTilenis afski STanTqavs sxivebs da cxeli klimatis pirobebSi 
58 gradusamde Tbeba, magram niadagi, aseTi mulCis qveS mzian dReebSic ki gaci-
lebiT naklebad Tbeba vidre gamWvirvale afskis gamoyenebis dros. niadagis 
zeda Sris (0-5 sm) temperatura SesaZlebelia 1-1,5 gradusiT naklebi iyos, vi-
dre aramulCirebuli niadagis Sre. 

Savi afskis qveS niadagis tenianoba yovelTvis ufro metia, vidre gamW-
virvale da naxevrad gamWvirvale afskebis qveS, vinaidan aseTi mulCafskis qveS 
niadagi naklebad Tbeba. mzis sxivebi dRis periodSi acxelebs Sav afsks, magram 
afsksa da niadags Soris arsebuli haeris Sre xels uSlis niadagis gaTbobas. 
amasTan, mulCafski amcirebs niadagidan tenis aorTqlebas Ria gruntTan Seda-
rebiT, sadac aorTqlebaze gaxarjuli siTbo Sesabamisad metia. Ria gruntis 
temperatura teniani niadagis dros, gacilebiT naklebia, vidre mulCis qveS. 
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aseTi pirobebi iqmneba adre gazafxulze da wvimis Semdeg. mulCafski am pe-
riodSi mniSvnelovnad aumjobesebs niadagis temperaturul reJims. 

aRsaniSnavia, rom Savi afski mTlianad aferxebs sarevelebis ganviTare-
bas, romlebic iRupebian mis qveS sinaTlis ukmarisobis da dRisiT gaxurebul 
afskTan Sexebis gamo. sarevelebTan brZolaSi igi herbicidebsac sjobnis, rad-
ganac ar gamoirCeva amomrCevlobiT sxvadasxva saxis mcenareebis mimarT da ar 
abinZurebs garemos, rac ekologiurad 
sufTa sasoflo-sameurneo produqciis mi-
Rebis sawindaria.

Savi afskebi, umTavresad, gamoiyeneba 
mravalwlovani kenkrovani kulturebisaT-
vis, Tumca igi gamarTlebulia saadreo baR-
Ceuli da bostneuli kulturebis mosayvan-
dac.

niadagis mulCirebis dros morwyvas 
awarmoeben lokalurad. am SemTxvevaSi mi-
lebs mulCafskis qveS aTavseben. es meTodi 
yvelaze efeqturia saadreo mosavlis misa-
Rebad.

am SemTxvevaSi wveTuri morwyvis sistemis gaangariSeba warmoebs Cveule-
brivi wesiT, xolo polieTilenis parametrebis SerCeva xorcieldeba sasoflo-
sameurneo kulturebis, klimatis, niadagis struqturis da a.S. gaTvaliswine-
biT.

5.4.3. qveniadagidan morwyva

qveniadagidan morwyva warmoadgens wveTuri morwyvis nairsaxeobas, ro-
melic xorcieldeba niadagis gansazRvrul siRrmeSi ganlagebuli milebiT. ka-
pilarebis saSualebiT wyali Tanabrad ate-
nianebs aRniSnuli siRrmis fenas.

es wesi karg Sedegs iZleva iseT nia-
dagSi, sadac kapilaruli Tviseba kargad 
aris gamovlinebuli da romelsac sakmaod 
wyalJonvadobac axasiaTebs, xolo qvenia-
dagi minimalurad wyalJonvadia.

es wesi ar gamoiyeneba mCate meqaniku-
ri Sedgenilobis niadagebSi, vinaidan aq 
naklebi kapilariobisa da didi wyalJonva-
dobis gamo wylis umetesi nawili Rrma fe-
nebSi eSveba da horizontaluri da aRmava-
li mimarTulebiT naklebad nawildeba. 

qveniadagidan morwyvis dros satenia-
neblad gamoiyeneba keramikuli, azbestce-
mentis, plastmasis, polieTilenis gluvi da 
perforirebuli milebi, qviSiT Sevsebuli 
wyalgamtari betonis (an sxva masalis) Rarebi da sxv. agreTve, specialuri iara-
RebiT niadagSi gaWrtili xvrelebi (rogorc xvrelisebri drenaJi). niagadis 
gatenianeba warmoebs milebze arsebuli xvretebidan an napralebidan, agreTve, 
milebis pirapirebis adgilebSi datovebuli RreCoebidan gamoJonili wyliT.
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satenianeblebi wyals Rebuloben Ria arxebidan an ganmanawilebeli mil-
sadenebidan. saWiro dawnevisa da niadagis gatenianebis wesis mixedviT ganasxva-
veben niadagqveSa morwyvis Semdeg sistemebs: 

 dawneviani (0,5-dan 2-5 m-mde), kapilarul-gravitaciuli gatenianebiT;
 udawneo, kapilaruli gatenianebiT;
 vakuumuri, anu adsorbirebuli, niadagis Semwovi Zalis angariSze gate-

nianebiT.
udawneo kapilaruli gate-

nianebis dros  niadagSi wylis gana-
wileba xdeba satenianebel milsa-
denze an Rarebze gakeTebuli nap-
ralebidan, xvretebidan an pirapi-
rebs Soris datovebuli RreCoebi-
dan, agreTve, uSualod niadagSi 
gayvanili xvreliseburi qselidan.

dawnevian kapilarul-
gravitaciul gatenianebis siste-
mebSi wylis ganawileba warmoebs 
igive saSualebiT, oRond am SemT-
xvevaSi aucilebelia satenianeble-
bis boloebSi Camketebis mowyoba, 
romelTa saSualebiT iqmneba saWi-
ro dawneva 1.5 m-mde da metic 2-5 m.

dawnevis Sedegad umjobesdeba mZime meqanikuri Sedgenilobis niadagebis 
gatenianebis pirobebi. dawnevis Seqmnis mizniT xSirad saWiro xdeba satumbi 
sadguris mowyoba.

vakuumur (adsorbirebul) sistemebSi satenianeblebi warmoadgens herme-
tulad SeerTebul forovan milebs, romlis kedlebidanac xdeba niadagis mier 
wylis Sewova moTxovnilebis Sesabamisad. es ki gansakuTrebiT xelsayrel piro-
bebs qmnis avtomatizirebuli rwyvisTvis.

niadagqveSa morwyvis teqnikis elementebs (parametrebs- miekuTvneba sa-
tenianeblebis Cawyobis siRrme - 0.4-0.6 m.; dawneva 0.2-0.5-dan 2-5m-mde; xvedriTi 
xarji 0.0026-0.003 l/wm 1 m sigrZeze; sigrZe -50-300 m; satenianeblebs, anu gate-
nianebis kerebs (xvretebs Soris manZili - 1-3.5 m; satenianeblebis Sida diametri 
6-10-da 0.5 sm-mde.

qveniadagidan rwyvis dadebiT mxares warmoadgens:
1. niadagis tenianobis ormxrivi regulireba. Tu niadagSi wyali zedmeti 

raodenobiT dagrovdeba, wylis miwodeba wydeba da wylis maregulirebe-
li drenebi moqmedeben, rogorc Cveulebrivi damSrobi drenebi;

2. sarwyavi wylis ekonomiuri moxmareba, vinaidan ar aqvs adgili danakar-
gebs;

3. niadagis struqturis maqsimaluri SenarCuneba, vinaidan aq aqtiur fenaSi 
srulebiT ar xdeba gravitaciuli wylis moZraoba, rac Cveulebriv xels
uwyobs struqturis daSlas. amasTan dakavSirebiT, qveniadagidan rwyvi-
sas, niadagis zedapirze ar warmoiSveba qerqi.

4. zedapiris gasworebis (moSandakeba) naklebi saWiroeba, vinaidan aq ar 
gvaqvs zedapiruli Camonadenis saxiT wylis moZraoba;

5. wvril sarwyav qselze farTobis naklebi raodenobiT dakargva, vinaidan 
aq wvrili sarwyavi maregulirebeli qseli Targis farglebSi minimumam-
dea dayvanili;

6. xarjebis simcire muSaxelsa da mrwyvelebze;
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7. meqanizaciis procesis gaadvileba.
am wesis uaryofiT mxareebs warmoadgens:

1. zedapiruli fenis SedarebiTi simSrale, rac arTulebs mdgomareobas ax-
lad daTesili an darguli farTobis gatenianebis dros. qveniadagidan 
miwodebuli wyali xSirad sakmarisi ar aris mcenaris aRmocenebisaTvis.

2. am wesis gamoyenebis SeuZlebloba mlaSe niadagebSi.
aRsaniSnavia, rom qveniadagidan rwyva did gavlenas axdens mosavlis rao-

denobaze. amasTan aseTi wesiT morwyul farTobze sasuqis Setanac met efeqts 
iZleva, ramdenadac aq adgili ara aqvs zeda fenidan sasuqis Rrma fenebSi Ca-
recxvas.

  
5.5. saqarTvelos daraioneba da calkeuli 

kulturebis rwyva

kulturaTa morwyvis sakiTxis mowesrigeba aucileblad moiTxovs kul-
turaTa morwyvis reJimis daraionebas. gansakuTrebiT es saWiroa saqarTvelos 
aRmosavleT nawilSi, sadac am mxriv did siWreles aqvs adgili.

morwyvis saWiroebis mixedviT saqarTvelos mikrodaraionebas safuZvlad 
udevs haeris wylis deficitis simZafris koeficienti, ris Sedegad aRmosavleT 
saqarTvelo dayofilia 11 mikroraionad Semdegi maCveneblebiT: 1. welTa man-
Zilze morwyvis saWiroebis ganmeoreba - a) rwyva iSviaTad (ganmeoreba 20%-mde), 
b) periodulad (ganmeoreba 20-75%-mde, sinamdvileSi ar aRemateba 50%-s) da g) 
sistematurad (ganmeoreba 75-100%-mde); 2. morwyvis xasiaTi da raodenoba.

1. java, TianeTi, joyolo, walka da dmanisi - gazafxulze iSviaT wlebSi fa-
kultaturi, zafxulSi periodulad zomieri (erTi) morwyva.

2. axalqalaqi - gazafxulze periodulad fakultaturi, zafxulSi sistema-
turad zomieri (erTi) morwyva.

3. duSeTi da axalgori - gazafxulze periodulad fakultaturi, zafxulSi 
sistematurad (erTi an ori) morwyva.

4. lagodexi, yvareli, nafareuli, axmeta, Telavi, zegani, gurjaani - gazaf-
xulze periodulad zomieri (erTi), zafxulSi sistematurad gaxSirebu-
li (ori an sami) morwyva.

5. mejvrisxevi, cxinvali, xaSuri, adigeni, aspinZa, axalcixe - gazafxulze 
periodulad zomieri (erTi), zafxulSi sistematurad gaxSirebuli (ori 
an sami morwyva).

6. sagarejo - gazafxulze periodulad zomieri (erTi), zafxulSi sistema-
turad gaxSirebuli (ori, iSviaT wlebSi oTxamde) morwyva.

7. muxrani, gori, skra da samgoris qveda magistraluri arxis zeviT mdebare 
farTobi - gazafxulze sistematurad gaxSirebuli (erTi an ori), zaf-
xulSi sistematurad xSiri (sami an oTxi) morwyva.

8. Siraqi- gazafxulze periodulad gaxSirebuli (erTi, iSviaT wlebSi ori), 
zafxulSi sistemurad  xSiri (sami, iSviaT wlebSi oTxi) morwyva.

9. wnoridan aRmosavleT sazRvramde - gazafxulze periodulad gaxSirebu-
li (erTi an ori), zafxulSi sistematurad xSiri (sami, iSviaT wlebSi xu-
Tamde) morwyva.

10. Tbilisi, marneuli, bolnisi, samgoris qveda nawili da aRmosavleTisaken 
zoli iori - muganlos mimarTulebiT eldaris CaTvliT - gazafxulze 
sistematurad gaxSirebuli (erTi an ori) zafxulSi sistematurad inten-
siuri (oTxi, iSviaT wlebSi xuTi) morwyva.

11. rusTavisa da gardabnis veli da aRmosavleTisaken ioris qveda nawilis 
napirebi - gazafxulze sistematurad xSiri (ori an sami), zafxulSi siste-
maturad intensiuri (oTxi-xuTi) morwyva.
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zogierTi kulturebis rwyva.
saSemodgomo pureuli (xorbali, qeri) Tavisi aRmocenebisa da normaluri 

zrda-ganviTarebisaTvis daTesvisTanave saWiroebs niadagSi wylis sakmao ma-
rags. saqarTvelos sarwyav raionTa umetes nawilSi SemodgomisTvis niadagi 
uzrunvelyofili ar aris wylis aseTi maragiT. amitom, Semodgomis pureulis 
daTesvisTanave saWiroa rwyva. gansakuTrebiT mniSvnelovania Semodgomis rwyva 
Zlieri qarebiT cnobil mtkvris xeobaSi, sadac Semodgomis Cveulebrivi at-
mosferuli naleqebi srulebiT ver akmayofilebs moTxovnilebas. TavisTavad 
cxadia, rom uxvi naleqianobis SemTxvevaSi rwyva praqtikulad ar ganxorciel-
deba. gvalvian wlebSi, rodesac Semodgomis naxnavi metad beltiania, rwyvas 
zogjer beltebis dasaSlelad Tesvis win awarmoeben.

saSemodgomo pureulis TesvasTan dakavSirebiT rwyvis periodi TviT 
Tesvis periodiT ganisazRvreba, rac winaswar aris mocemuli saSemodgomo Tes-
vis gegmiT. normalur pirobebSi Semodgomis rwyva seqtembris bolo ricxvebi-
dan oqtombris Sua ricxvebamde unda Catardes da, yovel SemTxvevaSi, Tesvis 
Semdeg 5-7 dRis ganmavlobaSi unda damTavrdes. 

Semodgomisas rwyviT da zamTarSi dagrovili wylis maragiT Semodgomis 
pureuli mTlianad ar aris uzrunvelyofili wyliT da gazafxulze is Cveule-
briv erT an or savegetacio rwyvas saWiroebs.

TesvisTanave rwyva uzrunvelyofs normalur aRmocenebas da aRmocene-
bidan bartyobis damTavrebamde ganviTarebis pirvel periods, xolo SemdegSi, 
aRereba, daTavTaveba da yvavilobis fazaSi, umetes SemTxvevaSi or rwyvas saWi-
roebs: aprilis Sua ricxvebisaTvis (aRerebis fazaSi) da maisi meore naxevrisaT-
vis (daTavTaveba-yvavilobis fazaSi).

daTavTaveba-yvavilobis Semdeg mogvianebiT (ivnisSi) rwyva xSir SemTxve-
vaSi Cawolas iwvevs.

Tu mxedvelobaSi miviRebT im garemoebas, rom ivnisSi Zlieri gvalva iS-
viaTi movlenaa da rwyvac am periodSi saxifaToa, aRniSnuli rwyva, araugvianes 
5 ivnisamde, gamoyenebuli unda iyos, rogorc gamonaklisi, mxolod Zlier mCate 
meqanikuri Sedgenilobis niadagebis pirobebSi.

zemoTaRniSnuli ori savegetacio rwyva gazafxulze gegmiT gaTvaliswi-
nebuli unda iyos VII-XI mikroraionebisaTvis.

SedarebiT naklebadaa gamoyenebuli saSemodgomo pureuli gazafxulze 
rwyva alaznis velze, gansakuTrebiT mdinare alaznis marjvena napirze. gazaf-
xulis pirveli rwyva sakmaod xSirad aqac aucilebelia da es rwyva gegmiT gaT-
valiswinebuli unda iyos.

pureulis rwyva moRvarvis wesiT warmoebs. rogorc wesi, savaldebuloa 
daTesvisTanave farTobis dakvalva. yvelaze ukeTesia farTobis ganivi mimar-
TulebiT kvlebis erTimeorisagan 60-100 m-is daSorebiT. dasaSvebia farTobis 
sigrZivi mimarTulebiTac dakvalva, rac zogierT SemTxvevaSi ukeTes Sedegsac 
iZleva. am SemTxvevaSi kvalTaSoris manZili 5-12 m-s unda udrides. orive 
SemTxvevaSi rwyva Tavisufali moRvarviT unda Catardes.

rwyvis norma saSualo da mZime meqanikuri Sedgenilobis niadagebSi, qano-
bisa da reliefis mixedviT 800 m3-s aRwevs. msubuqi meqanikuri Sedgenilobis 
niadagebSi es norma mcirdeba 700 m3-mde. 

sagazafxulo pureuli sarwyav raionebSi iSviaTad iTeseba, amasTan Tesva 
adre gazfxulze warmoebs. TesvisTanave rwyva aqac saWiroa. savegetacio rwyva 
tardeba saSemodgomo pureulis meore morigi rwyvis Semdeg, e.i. maisidan mesame 
dekadaSi, msubuqi meqanikuri Sedgenilobis niadagSi. damatebiT - ivnisis meore 
dekadaSi.

morwyvis norma, teqnika da farTobis momzadebis wesi igivea, rac saSe-
modgomo pureulisaTvis
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simindis daTesvisTanave rwyva aucilebel RonisZiebad unda CaiTvalos. 
mxolod Tesvis Semdeg sakmao raodenobiT mosuli wvimis SemTxvevaSi SeiZleba, 
rom daTesvisTanave gegmiT gaTvaliswinebuli rwyva ar Catardes.

maqsimalurad unda iyos gamoyenebuli daTesvisTanave rwyva da veridoT 
axlad aRmocenebuli simindis rwyvas, gansakuTrebiT mZime meqanikuri Sedgeni-
lobis niadagebze, sadac xSiria zeda fenaSi wylis gadaWarbebuli raodenobiT 
dagroveba rwyvis pirvel xanebSi, rac iwvevs aeraciis Sesustebas da amiT simin-
dis SeyviTlebas.

simindis ganviTarebis periodSi rwyvisTvis mTavari faza aris yvavilobis 
dawyeba da taros gamosaxva.

simindis savegetacio rwyvis vadebsac yvavilobis periods ukavSireben. 
droulad daTesili da normalur pirobebSi ganviTarebuli simindi yvavilobas 
ivlisis pirvel dekadidan iwyebs, amitom savegetacio rwyva uSualod yvavilo-
bis win daaxlovebiT 15-20 ivnisidan unda Catardes. aRmocenebidan aRniSnul 
vadamde mcenare sargeblobs rogorc Tesvis rwyviT dagrovili wylis maragiT, 
ise maisisa da nawilobriv, ivnisis ganmavlobaSi mosuli atmosferuli naleqe-
biT.

zogierT raionSi (VII - XI) SeiZleba gazafxulze (maisis bolos an ivnisis 
dasawyisSi) damatebiT dasWirdes kidev erTi morwyva. am SemTxvevaSi ivnisis 
Semdegi morwyva gadainacvlebs ivnisis mesame dekadaSi. ufro xSirad es saWiro 
iqneba XI mikroraionSi.

Semdeg, yvavilobidan simwifemde IV, V da VI mikroraionebSi saWiroa erTi 
an ori morwyva, daaxloebiT ivlisis Sua ricxvebSi da agvistos dasawyisSi, VII, 
VIII da IX mikroraionebSi ori-sami, xolo X, XI-Si sami-oTxi morwyva.

ukanaskneli rwyva im varaudiT unda Catardes, rom dro darCes damwife-
bisaTvis. es rwyva daaxloebiT agvistos Sua ricxvebSi da ufro adrec unda 
damTavrdes.

rac Seexeba dasavleT saqarTvelos, aq simindis pirveli savegetacio rwy-
va gaTvaliswinebuli unda iyos maisis gvalviani periodisTvis, xolo yvavilo-
bis Semdeg 2 rwyva ivlissa da agvistoSi mosalodnel gvalvianobasTan dakavSi-
rebiT.

simindis pirveli (Tesvis) rwyva moRvarvis wesiT warmoebs, xolo savege-
tacio rwyvebi - kvlebis saSualebiT unda Catardes. Tu niadagi saSualo an mZime 
meqanikuri Sedgenilobisaa, simindi mwkrivebad iTeseba da mwkrivTaSorisi man-
Zilis damuSaveba kultivatoriT warmoebs. msubuqi meqanikuri Sedgenilobis 
niadagze yvela rwyva moRvarvis wesiT mimdinareobs.

morwyvis norma saSualo da mZime meqanikuri Sedgenilobis niadagebSi 700 
m3-s ar unda aRematebodes, rac sruliad sakmarisia kvlebiT rwyvis dros.

TesvasTan dakavSirebuli rwyvis dros norma iqneba 800 m3, rac Seexeba 
msubuqi meqanikuri Sedgenilobis niadagebis SemTxvevaSi, aqac 700 m3 unda 
darCes, vinaidan rwyva moRvarvis wesiT iwarmoebs.

sanawveralo siminds dasWirdeba garda TesvisTanave rwyvisa (norma 800-
900 m3 ha-ze), ori morwyva yvavilobamde da erTi taroebis Camoyalibebisas. X da 
XI mikroraionebSi saWiro iqneba kidev erTi damatebiTi morwyva damwifebamde. 
savegetacio morwyvis norma ara nakleb 600 m3 ha-ze.

simindis sasilosed Tesvis SemTxvevaSi morwyvis reJimi igive darCeba.
lobio da soia, Cveulebriv, simindTan erTad iTeseba ukanasknelis mwkri-

vebSi an mwkrivTaSoris farTobSi mwkrivebad. am SemTxvevaSi, lobio da soia si-
mindTan erTad irwyveba, magram, radgan lobio da soia ufro xSir rwyvas saWi-
roeben, amitom unda daematos kidev erTi rwyva im varaudiT, rom ivlisis dam-
levamde 3 savegetacio rwyva iyos Catarebuli.
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amis garda, es kulturebi calke iTeseba. am SemTxvevaSi lobio da soia 
iseve irwyveba, rogorc simindSi SeTesvis dros. ukanaskneli rwyva mosavlis 
aRebamde 15 dRiT adre unda damTavrdes.

mzesumzira. saqarTvelos sarwyav raionebidan gansakuTrebiT gavrcele-
bulia siRnaRis, gurjaanis, dedoflis wyaros da lagodexis raionebSi. iTeseba 
adre gazafxulze, simindze adre.

daTesvisTanave rwyva aucileblad unda iyos gaTvaliswinebuli.
vegetaciis periodSi karg Sedegs iZleva erTi rwyva, daaxloebiT ivnisis 

Sua ricxvebSi (yvavilobis dasawyisSi). meore savegetacio rwyva sasargebloa, 
magram amave dros saxifaToc aris moRvarviT  rwyvis SemTxvevaSi. fesvTa siste-
mis are zedmetad teniandeba. mcenare, romlis simZimis centri ukve mis  yvavi-
ledSia (kalaTSi), ver uZlebs da advilad wveba.

erT-erT aucilebel RonisZiebas warmoadgens mzesumziris kvlebSi miSve-
biT rwyva, fesvTa sistemis areSi zomier tenianobas qmnis da meore savegetacio 
rwyvis saSualebas iZleva.

aRniSnuli meore savegetacio rwyva daaxloebiT ivlisis pirvel dekadaSi 
tardeba. morwyvis norma heqtarze 600 m3 -ar aRemateba.   

mravalwlovani balaxebi - ionja - sxva mindvris kulturebisgan gansxvav-
deba aqtiuri Rrma feniT da wlis ganmavlobaSi ramdenime mosavliT. misi aqti-
uri fena daaxloebiT 0.8 metrs udris, xolo mosavlis odenobas gansazRvravs 
raionisaTvis damaxasiaTebeli temperaturaTa jami. TiToeuli mosavlis misa-
Rebad temperaturaTa jami daaxlovebiT 8500C-s unda udrides. ase, magaliTad, 
Tu romelime raionSi aprilis saSualo temperatura aris 100C, maisis -160C, iv-
nisis - 200C, ivlisis - 23,60C, agvistos - 230C, seqtembris - 180C da oqtombris 
10.50C, pirveli mosavlis misaRebad (temperaturaTa jamis dagroveba aprilidan 
vgulisxmobT) temperaturaTa saWiro jami 8500C, dagrovdeba daaxloebiT 4 iv-
niss. meore mosavlis miReba SeiZleba 14 ivliss, mesame mosavlis - 20 agvistos, 
xolo saTanado movlisa da mosavlis droulad aRebis pirobebSi meoTxe mosav-
lis miReba, daaxloebiT, 5 oqtombers.

amgvarad, mosavlis aRebis dasawyisi vadebi iqneba: 1 - 14 ivnisi, 2 - 14 ivli-
si, 3 - 20 agvisto da 4 - 5 oqtomberi.

ionjis rwyvis vadebs ukavSireben misi mosavlis aRebis vadebs da rwyvas 
mosavlis aRebisTanave awarmoeben.

amis garda, mxedvelobaSi unda miviRoT naleqebis raodenoba da misi gana-
wileba. pirveli mosavlis misaRebad Cveulebrivi mSrali da qariani zamTris 
Semdeg rwyva aprilis pirvel naxevarSi unda Catardes. msubuqi meqanikuri Sed-
genilobis niadagebs SesaZlebelia meore morwyvac dasWirdes maisis Sua ricx-
vebSi. mosavlis aRebisa da mindvridan misi gatanisTanave tardeba morigi rwyva 
meore mosavlis misaRebad. meoTxe rwyva tardeba meoTxe mosavlis aRebisTanave, 
mesame mosavlis misaRebad, da ukanaskneli - meoTxe mosavlis misaRebad. Tu 
meoTxe mosavals ar viRebT da mindors saZovrad viyenebT, rwyva mainc savalde-
buloa.

amgvarad, mosavlis aReba Sida qarTlSi (samgoris zeda zoniT) daaxloe-
biT Semdeg vadebSi tardeba: 1) 26 maisidan 5 ivnisamde; 2) 6-15 ivlisamde; 3) 11-20 
agvistomde; 4) 21-30 seqtembramde.

gamomdinare aqedan, pirveli mosavlis misaRebad rwyva unda Catardes:      
1) 1-10 aprilamde da 2) 6-15 maisamde (es rwyva fakultatiuria); meore mosavlis 
misaRebad - 3) 1-10 ivnisamde; mesame mosavlis misaRebad - 4) 11-20 ivlisamde da
5) 26 ivlisidan 5 agvistomde, xolo meoTxe mosavlis misaRebad - 6) 16-25 agvis-
tomde; meoTxe mosavlis aRebis Semdeg rwyva tardeba - 7) 1-10 oqtombramde, rac 
xels uwyobs saZovrad gamosayenebeli balaxis zrda-ganviTarebas. 
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pirveli sami rwyvis norma 800 m3 iqneba. SedarebiT mSral da cxel period-
Si mesame mosavlis misaRebad gaTvaliswinebulia ori rwyva (4 da 5). vinaidan es 
ori rwyva SedarebiT mokle periods emsaxureba, morwyvis norma aq daaxloebiT 
600 m3-mde unda Semcirdes. me-6 da me-7 rwyva tardeba heqtarze 800 m3-is raode-
nobiT. 

ufro mSral da cxel raionebSi (X da XI) SesaZlebelia 5 mosavlis miReba,
xolo rwyva daaxloebiT Semdeg vadebSi tardeba: 1) 1-10/IV; 2) 1-10/V (fakulta-
tiuri); 3) 21-31/V (pirveli mosavlis aRebisTanave: 4) 1-10/VII da 5) 16-25/VII (orive 
meore mosavlis aRebis Semdeg); 6) 6-15/VIII da 7) 21-31/VIII (orive mesame mosavlis 
aRebis Semdeg); 8) 11-20/IX (meoTxe mosavlis aRebis Semdeg) da 9) 21-31/X (ukanask-
neli mexuTe mosavlis aRebis Semdeg).

morwyvis norma heqtarze daaxloebiT 800 m3-is, xolo 4, 5, 6, da 7 morwyvis 
norma - 600 m3.

alaznis velze igive 5 mosavlis misaRebad gaTvaliswinebuli unda iyos 
TiTo rwyva Semdeg vadebSi: 1) 1-10/IV; 2) 21-31/V; 3) 1-10/VII; 4) 6-15/VIII da 5) 11-20/IX. 
morwyvis norma heqtarze ara umetes 800m3, xolo alaznis velis aRmosavleT na-
wilSi (wnoridan aRmosavleTisaken alaznis marjvena napirze), niadagis Tvise-
bebis TaviseburebaTa gamo, sasurvelia morwyvis norma 600-500 m3-mde Semcirdes 
da gamoyenebuli iyos X mikroraionis identuri rwyvaTa raodenoba.

rac Seexeba dasavleT saqarTvelos, sadac rwyvas umetes SemTxvevaSi pi-
robiTi xasiaTi aqvs, balaxebis rwyva unda daukavSirdes raionisaTvis damax-
asiaTebel gvalvian periods: maiss, ivlissa da agvistos. morwyvis norma da va-
debi aq daaxloebiT igivea, rac alaznis velisTvis.

aRsaniSnavia, rom mocemuli rwyvis periodebi, romelTa xangrZlioba 10-
11 dRes Seadgens, mxolod saorientacioa. maTi SemWidroeba an, piriqiT, ga-
xangrZliveba SesaZlebelia da damokidebulia farTobis sidideze, wylis ma-
ragsa da sarwyavi qselis mdgomareobaze.

kartofili erT-erTi ZiriTadi kulturaa, romlis mosavlianobis gazr-
das didi yuradReba eqceva.

morwyul niadagSi, sadac rwyvis Sedegad simkvrive matulobs, kartofili 
SedarebiT naklebad ganviTarebul tuberebs iZleva, miT umetes es SesamCnevia, 
Tu kartofili mZime meqanikur Sedgenilobis niadagSia daTesili. amitom kar-
tofilis rwyva aucileblad kvlebSi miSvebiT unda Catardes. mxolod Zalian 
msubuqi meqanikuri Sedgenilobis niadagze daSvebulia moRvarvis wesiT morwy-
va. ukanasknel periodSi, kargi Sedegi gamoiRo wveTuri morwyvis gamoyenebamac.

zamTrispiras darguli kartofili rwyvas saWiroebs daaxloebiT Semdeg 
vadebSi: 1) 1-10/V; 2) 21-31/V da 3) 1-10/VI. amave vadebSi unda Catardes adre gazaf-
xulze darguli kartofilis rwyva.

rogorc cnobilia, karg Sedegs iZleva kartofilis mogvianebiT dargva, 
daaxloebiT ivnisis Sua ricxvebSi. es saukeTeso Sedegs iZleva gansakuTrebiT 
cxel qveynebSi.

aseT SemTxvevaSi, cxadia, kartofilis morwyva aucilebelia dargvisTa-
nave, xolo Semdeg daaxloebiT kidev 2-3 rwyva 20 dRiani intervaliT.

morwyvis norma aq 500-600 m3-s aRwevs heqtarze niadagis Tvisebebisa da 
kartofilisaTvis saWiro mcire aqtiuri fenis (H=0.05 m) mixedviT.

Saqris Warxlis mosavalze didad moqmedebs niadagis tenianobis cvlile-
ba.

amasTan dakavSirebiT, Saqris Warxlis savegetacio periods 3 nawilad 
vyofT da maT vukavSirebT rwyvis vadebs. savegetacio periodis pirveli nawili 
aris aRmocenebidan, daaxloebiT, pirvel ivlisamde, romlis ganmavlobaSic 
foTlebis intensiuri zrda mimdinareobs, meore - 1 ivlisidan 15 agvistomde, 
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rogorc gansakuTrebuli Zirebis intensiuri zrdis periodi, da mesame - 15 ag-
vistos Semdeg, rogorc Saqris dagrovebis periodi.

Saqris Warxali gacilebiT met wyals moiTxovs pirvel da meore periodSi, 
xolo ramdenadac pirvel periodSi, aRmocenebidan ivlisamde saqarTveloSi 
atmosferuli naleqebic sakmao raodenobiT aris, wylis saWiroebas ufro 
meore periodSi aqvs adgili.

rwyva Semdeg vadebSi unda Catardes: 1) 1-10/IV (TesvisTanave); 2) 26/V-15/VI; 
3) 26/IV-5/VII; 4) 16-25/VII; 5) 6-15/VIII; 6) 26/VIII-5/IX.

morwyvis norma, romelic ZiriTadad niadagis Tvisebisa da aqtiur fena-
zea damokidebuli, am SemTxvevaSi SedarebiT naklebia, vinaidan aqtiuri fena 
daaxloebiT 0.6 metris tolia. Cveulebriv, morwyvis norma, mZime da saSualo 
meqanikuri Sedgenilobis niadagebze, daaxloebiT, 700 m3-is tolia.

Saqris Warxali aucileblad kvlebis saSualebiT irwyveba; mxolod Zalian 
msubuqi Sedgenilobis niadagebze SeiZleba moRvarvis wesis gamoyeneba imave 
morwyvis normiT.

Tambaqo. saqarTvelos TiTqmis yvela meTambaqoebis raionSi saWiroa   
rwyva, magram dasavleT saqarTveloSi rwyvas pirobiTi xasiaTi aqvs, xolo aR-
mosavleT saqarTveloSi is aucilebel RonisZiebas warmoadgens.

Tambaqo irwyveba dargvisTanave, xolo SemdegSi, misi vegetaciis ganmav-
lobaSi, kidev ramdenjerme ganviTarebis calke fazebisa da klimaturi pirobe-
bis mixedviT. rwyva did gavlenas axdens Tambaqos mosavlianobaze, magram niada-
gis tenianobis siWarbe mkveTrad cvlis mdgomareobas da uaryofiTad moqme-
debs mosavlis xarisxze.

rwyvas metad didi mniSvneloba aqvs rgvidan yvavilobamde, xolo Semdeg 
Tambaqo, SedarebiT advilad itans niadagis simSrales.

aRsaniSnavia agreTve, rom Tambaqo TiTqmis yvela kulturaze metad itans 
simSrales, rgvis periodis garda, rodesac mas fesvebis gansaviTareblad wylis 
didi raodenoba esaWiroeba.

Tambaqos rwyvas saerTod ganviTarebis oTx periods ukavSireben. aRniS-
nuli periodebis xangrZlivoba saqarTvelos sarwyav raionebSi Semdegia:

1. rgvidan, daaxlovebiT 5 maisidan, ivnisis pirvel ricxvebamde, cnobilia, 
rogorc fesvebis ganviTarebis periodi.

2. ivlisis pirvel ricxvebamde, intensiuri zrdis periodi;
3. ivlisis mesame dekadis dasawyisamde, yvavilobis da pirveli sami Setexvis 

periodi;
4. agvistos bolo ricxvebamde, teqnikuri simwifis periodi.

saqarTvelos aRmosavleT nawilSi umjobesia Tambaqos eqvsjer  rwyva, 
aqedan pirveli rwyva unda Catardes dargvisTanave, xolo rgva, Cveulebriv 
aprilis 20-dan maisis bolomde mimdinareobs. amasTan dakavSirebiT, ganviTare-
bis periodebis zemoaRniSnuli vadebic adre an gvian mTavrdeba.

danarCeni 5 rwyva tardeba Semdeg vadebSi: ganviTarebis pirvel periodSi 
2 rwyva, xolo danarCen periodSi - TiTo rwyva.

rwyvis aseTive vadebia saqarTvelos dasavleT nawilSi, mxolod aq yvela 
rwyva (pirveli rwyvis gamoklebiT) pirobiTi xasiaTisaa da, atmosferuli nale-
qebis gamo, xSirad bevri maTgani saWiro ar aris. 

morwyvis norma heqtarze 600 m3-is tolia.
rac Seexeba rwyvas dargvasTan dakavSirebiT, sruliad sakmarisia heq-

tarze 500 m3. xSirad, Zlier gvalvian periodSi 4-5 dRis Semdeg saWiroa meore 
rwyvis Catarebac (norma 400 m3) isev rgvasTan dakavSirebiT.

Tambaqo irwyveba kvlebis saSualebiT horizontaluri filtraciis ga-
moyenebiT. vinaidan rgvis wina bazoebi mzaddeba, rwyva Tavidanve kvlebiT mim-
dinareobs, xolo Zalian msubuqi meqanikuri Sedgenilobis niadagebis rwyva 
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moRvarvis wesiT unda Catardes da am SemTxvevaSi arc bazoebis damzadebaa sa-
Wiro.

sanawveralo kulturebi -sarwyavi miwebis aTvisebis erT-erT aucilebel 
pirobas warmoadgens savegetacio periodis maqsimaluri gamoyeneba, e.w. 
Teslbrunvis maqsimaluri SemWidroveba.

ZiriTadad igulisxmeba dablob raionebSi saSemodgomo pureulis Semdeg 
sanawveralo kulturebis Tesva im varaudiT, rom imave Semodgomaze, Tu es gaT-
valiswinebuli iqneba TeslbrunviT, SesaZlebeli iyos saSemodgomo pureulis 
Tesva.

sanawveralo kulturebis Tesva daaxloebiT ivlisis 25-mde unda mo-
Tavdes da Tan mas mihyves pirveli rwyva heqtarze daaxloebiT 800-900 m3 wylis 
raodenobiT.

Semdeg, rogorc sanawveralo simindis rwyvis Sesaxebac iyo aRniSnuli, 
saWiro iqneba kidev sami an oTxi rwyva 600 m3 morwyvis normiT.

kiTxvebi

1. sarwyavi sistemis Semadgeneli elementebi.
2. ras ewodeba TviTdinebiTi da meqanikuri sarwyavi sistemebi?
3. sarwyavi sistemebis klasifikacia konstruqciis mixedviT.
4. ras ewodeba saubno arxi?
5. ra aris sarwyavi ubani?
6. rwyva horizontaluri filtraciiT, misi dadebiTi da uaryofiTi 

mxareebi.
7. rwyva kvlebSi miSvebiT.
8. rwyva kvlebSi datborviT.
9. rwyva gamoTesili kvliT.
10. konturuli rwyva.
11. rwyva napraliani kvlebiT.
12. rwyva vertiluri filtraciiT, misi dadebiTi da uaryofiTi mxareebi.
13. rwyva Cveulebrivi moRvarviT.
14. rwyva qarTluri moRvarviT.
15. rwyva zolebad moRvarviT.
16. rwyva Tavisufali moRvarviT.
17. rwyva mTliani datborviT.
18. limanuri morwyva da misi gamoyenebis pirobebi.
19. limanebis saxeebi.
20. limanuri morwyvis dadebiTi da uaryofiTi mxareebi.
21. dawvimebiTi morwyva. misi Semadgeneli elementebi.
22. dawvimebiTi morwyvis sistemebi.
23. dasawvimi aparatebis klasifikacia.
24. aerozoluri morwyva.
25. wveTuri morwyvis teqnikis elementebi.
26. wveTuri morwyvis dadebiTi da uaryofiTi mxareebi.
27. ra aris fertigacia? misi dadebiTi da uaryofiTi mxareebi.
28. mulCirebis saxeebi da gamoyenebis pirobebi.
29. qveniadagidan morwyva. misi dadebiTi da uaryofiTi mxareebi.
30. saqarTvelos daraioneba.
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Tavi 6. daSrobiTi melioracia

sasoflo-sameurneo kulturebisTvis miwis resursebis zrda pirvel rig-
Si ukavSirdeba daSrobiT melioracias. Waobebis daSrobis Sedegad vRebulobT 
noyier niadags, romelic Seicavs aminomJavebis azotis da sxva organuli niv-
Tierebebis did raodenobas. magram, farTomasStabian daSrobas mivyavarT ua-
ryofiT Sedegebamdec. amitom SemuSavebulia wylis reJimis regulirebis ram-
denime meTodi, romlebic ar iwveven uaryofiT Sedegebs.

mocemul TavSi ganxilulia daSrobiTi meliorciis saxeebi maTi uaryo-
fiTi da dadebiTi mxareebis gaTvaliwinebiT, mocemulia drenaJis klasifikacia
da drenaJis gansakuTrebuli saxeebi.   

6.1. daSrobiTi melioraciis zogadi debulebebi

daSrobiTi melioraciis mizans warmoadgens daWaobebuli da Warbteniani 
niadagebis saTanado ganoyiereba, rac aucilebelia sasoflo-sameurneo kul-
turebis maRali mosavlis misaRebad.

daSrobiTi melioracia iTvaliswinebs: damSrobi sistemebis mSeneblobas, 
dasaSrobi miwebis aTvisebas da gakulturebas (kulturteqnika, wvrilkontu-
rianobis likvidacia, winamorbedi kulturebis Tesva da sxv.).

niadagis daWaobebas iwvevs rogorc zedapiruli wylis didi raodenoba, 
agreTve qveniadagis wyali.

zedapiruli wyliT daWaobebas xels uwyobs farTobis umniSvnelo qanobi, 
zedapiruli wylis neli dena, atmosferuli naleqebis didi raodenoba da in-
tensivoba da mZime meqanikuri Sedgenilobis niadagi.

qveniadagis wyali iwvevs daWaobebas, Tu is zedapirTan axlos mdebareobs.
aris SemTxvevebi, rodesac daWaobeba gamowveulia zemoaRniSnuli orive 

faqtoris erTdrouli moqmedebiT.
daSrobiTi melioraciis saTanado saxis zustad SerCevis mizniT saWiroa 

daWaobebis gamomwvevi mizezebis Seswavla, rogoricaa - atmosferuli naleqebis 
raodenoba, maTi ganawileba wlis ganmavlobaSi, intensivoba, qveniadagis wylis 
reJimi, misi debeti, moZraobis mimarTuleba da siCqare, hidrografiuli qselis 
mdgomareoba, misi reJimi da sxv. gansakuTrebuli mniSvneloba aqvs niadagisa da 
misi Tvisebebis Seswavlas.

daSrobiTi melioraciis calke saxeebisa da misi elementebis SerCevisaT-
vis, niadagebi iyofa or mTavar jgufad:

1. organuli nivTierebebiT mdidari Warbteniani niadagebi (Waobebi);
2. mineraluri nivTierebiT mdidari niadagebi Warbteniani niadagebi.

organuli nivTierebebiT mdidari niadagebi adgilobrivi pirobebis mix-
edviT, sam saxed iyofa:

1. dablobis Waobebi (evtrofiuli) - SedarebiT mdidari mineraluri niv-
TierebebiT. maTi warmoSobis pirobebia - dablob adgilebSi (mdinaris, 
tbis napirebi) zedapiruli wylis datboreba, mcenareulobis kveba mina-
reluri nivTierebebiT mdidari wyliT;

2. maRlobis Waobebi (oligotrofiuli) - metad mdidari organuli nivTie-
rebebiT. maTi warmoSobis pirobebis dagroveba da, amasTan dakavSirebiT, 
mineraluri nivTierebiT ukiduresi siRaribe, xavsi Sphagnum–is gavrce-
leba;

3. garadamavali Waobebi (mezotrofuli), romelTa warmoSoba mimdinareobis 
qveniadagis wyliT kvebis pirobebSi, sadac mineraluri nivTiereba, maR-
lobis WaobebTan SedarebiT sakmao raodenobiTaa.
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samelioracio RonisZiebebis proeqtirebisas niadag-gruntebis ZiriTadi 
maCveneblebia: filtraciis koeficienti, wyalgacema, sruli da zRvruli ten-
tevadoba, forianoba, simkvrive da moculobiTi masa, kapilaruli awvis si-
maRle, niadagebis meqanikuri da agregatuli Sedgeniloba, agreTve maTi qveda 
qanebis simZlavre da filtraciuli Tvisebebi.

daSrobis reJimi aris melioraciuli RonisZiebebiT niadagis optimaluri 
wyal-aeruli reJimis uzrunvelyofa, romlis ZiriTadi maCveneblebia niadagis 
aeracia da tenianoba, datborvis dasaSvebi xangrZlivoba, daSrobis norma, 
gruntis wylis donis kritikuli siRrme.

niadagis aeracia isazRvreba niadagis forianobis da masSi arsebuli tenis 
sxvaobiT.

dasaSrobi miwebis optimaluri tenianoba meryeobs 55-85 %-is farglebSi 
misi sruli tentevadobidan. tenianobis didi mniSvnelobebi (75-85 %) Seesabame-
ba tenis moyvarul mcenareebs (balaxebs), mcire (55-70 %) - bostneul da teqni-
kur kulturebs, Sualedi (65-75 %) - marcvlovan kulturebs. niadagebSi haeris 
15-20 % naklebi SemTxvevaSi aircvla Seferxebulia, adgili aqvs niadagSi Jang-
badis ukmarisobas, anaerobul procesebs, da niadagis galebebas.

gatenianebis optimaluri pirobebi savegetacio periodSi icvleba mcena-
reTa ganviTarebis fazebis mixedviT; maTi momwifebis periodSi niadagis tenia-
noba, rogorc wesi, gacilebiT naklebia, vidre aRmocenebisa da yvavilobis pe-
riodSi.

damSrobma qselma vegetaciis periodSi unda uzrunvelyos niadagis zeda-
piris da saxnavi fenis atmosferuli naleqebiT warmoqmnili zedmeti wylebisa-
gan ganTavisufleba vadebis mixedviT (cxrili # 6.1.).

wylis gayvanis vadebi
cxrili 6.1.

kulturis dasaxeleba

wylis gayvanis vadebi wvimis Sewyvetis Semdeg,
dRe-Rame

niadagis zedapiridan
niadagis saxnavi fenidan 

0.2-0.25 m siRrmeze
marcvlovani, kartofili 0.5 1.0-1.5

bostneuli, sasilose 
kulturebi, Zirxvenebi 0.8 1.0-2.0

mravalwliani balaxebi 1.0-1.5 2.0-3.0

sasoflo-sameurneo kulturebisaTvis daSrobis norma niadag-gruntis  
wylebis donis iseTi reJimia (maTi daSoreba miwis zedapiridan garkveul siRr-
meze), romelic unda davicvaT dasaSrob farTobze kulturis ganviTarebis 
sxvadasxva fazaSi (cxrili # 6.2.).

daSrobis normebi
cxrili 6.2.

kulturebis dasaxeleba daSrobis norma vegetaciis periodSi, sm
saSemodgomo marcvlovani 70-90
sagazafxulo marcvlovani 70-90
kartofili, Saqris da sakvebi Warxali 90-100
bostneuli, mzesumzira 80-100
simindi, balaxi Tivaze 70-75

saZovrebi 70-80
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kolxeTis dablobis pirobebSi daxuruli drenaJis hidrologiuri moq-
medebis Seswavlam gviCvena, rom sasoflo-sameurneo kulturebis ganviTarebis 
optimaluri pirobebis SenarCuneba SesaZlebelia gruntis   wylis maRali donis 
pirobebSi, Tu drenebis Sua nawilSi gruntis    wylis gayvanis (ganaxlebis) in-
tensioba P ≥ 0.003 m/dRe-RameSi.

kolxeTi miekuTvneba xangrZlivwvimian zonas, kritikuli periodisTvis 
daSrobis normad unda miviRoT 0.5 metri, e.i. is fena, sadac ganlagebulia 
fesvTa sistemis umetesi nawili.

wylis TiToeul tips Seesabameba Tavisi daSrobis meTodi: 
 atmosferuli wyliT kvebis SemTxvevaSi - zedapiruli Camonadenis daCqa-

reba;
 gruntis wyliT kvebis SemTxvevaSi - gruntis wylis donis daweva (zeda Ca-

monadenis daCqareba);
 wneviani gruntis wylebiT kvebis dros - miwisqveSa da gruntis   wylebis 

piezometruli donis daweva;
 deluviuri wylebiT kvebis SemTxvevaSi - dasaSrobis masivze ferdobebi-

dan Camonadeni wylebis gadaWera;
 aluviuri wylebiT kvebis dros - mdinareebSi, tbebsa da wyalsacavebSi 

wyalmetobisa da wyaldidobis dros wylis reJimis regulireba.
Tanamedrove damSrobi sistemebis daniSnulebaa ara marto Warbi wylebis 

gayvana dasaSrobi farTobidan, aramed saWiroebis SemTxvevaSi mcenarisaTvis 
vegetaciis periodSi wylis miwodeba, e.i. tenis ormxrivi regulireba.

daSrobis ZiriTadi wesebi warmodgenilia:
 atmosferuli wylebiT kvebis SemTxvevaSi - Ria Semkrebebis, xelovnuri 

Rarfatebis, daxuruli Semkrebebis agromelioraciuli RonisZiebebis 
saxiT;

 gruntisa da wneviani gruntis wylebiT kvebis SemTxvevaSi - Ria damSrobe-
bis, drenebis, ganmtvirTavi WaburRilebis, vertikaluri drenaJis, fil-
traciis sawinaaRmdego safaris saxiT;

 deluviuri wylebiT kvebis dros - samTo arxebiT, ferdobebze eroziis 
sawinaaRmdego RonisZiebebiT;

 aluviuri wylebiT kvebis dros - mdinaris kalapotis da Camonadenis re-
gulirebiT. 

6.2. daSroba Ria qseliT

maregulirebeli qselis daniSnulebaa uSualod dasaSrobi farTobidan 
zedapiruli an gruntis wylebis gayvana.

zedapiruli wylebiT daWaobebis dros maregulirebeli qselis daniSnu-
lebas warmoadgens am zedapiruli wylis rac SeiZleba swrafad miReba, raTa 
acilebuli iyos farTobze misi xangrZlivi raodenobiT dagroveba. aqedan cxa-
dia, rom zedapirul wylebTan brZolis dros maregulirebeli qselis sixSire 
damokidebulia farTobze wylis dagrovebis siCqareze, naleqebis intensivo-
baze, niadagis Sedgenilobaze da sxv.

meore SemTxvevaSi, rodesac adgili aqvs gruntis wylebiT daWaobebas, ma-
regulirebeli qselis gayvanis dros gaTvaliswinebuli unda iyos niadagSi 
gruntis wylis debeti da TviT niadagis Sedgeniloba da misi Tvisebebi, ramde-
nad advilad atarebs wyals esa Tu is niadagi.

didi sixSiriT gatarebuli qseli saTanado farTobs ikavebs, amcirebs 
meurneobaSi sasargeblo farTobs, saWiroebs xidebis did raodenobas, arTu-
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lebs transportiT momsaxurebis sakiTxebs da aferxebs sasoflo-sameurneo 
procesTa meqanizacias.

daSrobis intensivoba ganisazRvreba damSrob arxTa Soris manZilisa da 
arxTa siRrmis SefardebiT, magram vinaidan arxTa siRrmis meryeoba metad mci-
rea, amitom daSrobis intensivobas faqtiurad mxolod manZili gansazRvravs.

arxTa Soris manZili damokidebulia daSrobis normaze, e.i. gruntis wy-
lis iseT siRrmeze, romelsac esa Tu is kultura aitans. es manZili damokide-
bulia agreTve dasaSrobi niadagis Tvisebebze, mis wyaltevadobasa da wyalJon-
vadobaze.

arxTa Soris manZili yovel calkeul SemTxvevaSi ukeTesia praqtikulad 
iyos dadgenili, vinaidan igi metad did farglebSi meryeobs. Catarebul samu-
SaoTa mixedviT, es manZili 20-dan 80 metramde meryeobs da, zogierT SemTxveva-
Si 100-200 metrs da metsac aRwevs.

xSir SemTvevaSi damSrob arxTa siRrme yvela SemTxvevisTvis miRebulia, 
daaxloebiT, erTi metri, da am siRrmes ukavSireben arxTa Soris manZils.

zedapiruli wylebis regulirebis dros viyenebT Ria maregulirebel 
qsels. rac ufro xSiri iqneba maregulirebeli qseli, e.i. rac ufro naklebi iq-
neba arxTa Soris manZili, miT ufro intensiur daSrobas miviRebT, da piriqiT, 
arxTa Soris didi manZilis datoveba metad Seuwyobs xels niadagSi wylis Ca-
Jonvas da, amgvarad, niadagis Warbad gatenianebas.

maregulirebeli qseli ise unda iyos gayvanili, rom maqsimalurad miiRos 
zedapiruli wyali. aseTi mimarTuleba ki farTobis horizontalebis gaswvriv 
iqneba. magram arxSi dagrovil wyals gamtari qselisaken gasavali unda mieces, 
rom qselSi ar dagrovdes wyali. amitom gamtar qsels eZleva qanobi ara nakleb 
0.0003-ze, xolo TviT maregulirebel qsels iribi mimarTuleba, e.i. igi odnav 
daSordeba horizontalebis mimarTulebas.

maregulirebel qsels ise swrafad unda SeeZlos wylis gayvana farTobi-
dan, rom farTobze wylis datboreba gansazRvrul droze metad ar gagrZeldes. 
es dro damokidebulia TviT mcenareze, ramdenadac esa Tu is mcenare Sedare-
biT umtkivneulod aitans farTobze wylis datborebas. am dros xangrZlioba, 
daaxloebiT 5 saaTidan (ufro nazi kulturebisaTvis) 36 saaTamde (SedarebiT 
amtani kulturebisaTvis) meryeobs.

farTobze wylis moZraoba damokidebulia qanobze da zedapiris xorklia-
nobis koeficientze. cxadia, qanobis sidide xels Seuwyobs farTobidan wylis 
advilad gayvanas, xolo xorklianobis zrda piriqiT, gaagrZelebs wylis gayva-
nas. amgvarad, arxTa Soris manZili damokidebulia rogorc qanobsa da xorklia-
nobaze, ise im drois xangrZlivobaze, romelsac farTobze gaSenebuli kultu-
ra aitans.

zedapiruli daCqarebisa da farTobidan swrafad gayvanis mizniT, miRe-
bulia agreTve maregulirebl arxTa Soris kvlebis qselis damzadeba 5-10 me-
tris daSorebiT erTimeorisagan.

aseT SemTxvevaSi ukeTesia kulturaTa mwkrivebs Soris kultivaciis Cat-
arebas daukavSirdes nawilobriv maregulirebeli qselis movaleobis Semsru-
lebeli, kvlebis damzadeba kultivatoris ukana TaTebiT; aseTi wesiT damzade-
buli kvlebis muSaobis gasaumjobeseblad ukeTesi iqneba yovel 50-100 metris 
daSorebiT kvalTa qseli gardigardmo gadaikveTos aseTive kvlebiT. gardi-
gardmo gatarebuli kvali wyals miiRebs or maregulirebel arxs Soris moTav-
sebuli kvlebidan da mas maregulirebel arxs gadascems.

am damxmare kvlebis siRrme 15-20 sm-s ar aRemateba da, amitom, meqaniza-
cias ar Seaferxebs, saWiro iqneba mxolod yoveli kultivaciis Catarebis Sem-
deg gardigardmo kvlebis aRdgena Cveulebrivi miwis misayreli guTniT. xSirad 
Ria damSrobi qseli or daniSnulebas asrulebs is erTdroulad Rebulobs ro-
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gorc zedapirul, ise gruntis wylebsac. aseT SemTxvevaSi, maregulirebeli 
qselis siRrme gruntis wylis daSrobas unda daukavSirdes, e.i. misi siRrme ukve 
farTobze gaSenebuli kulturis moTxovniT ganisazRvreba. maregulirebel 
arxTa sigrZe, Cveulebriv, mTeli Targis sigrZes udris, Tu amis saSualebs re-
liefi iZleva. winaaRmdeg SemTxvevaSi maregulirebel arxTa sigrZe SeiZleba 
naklebic iyos. rac Seexeba maregulirebel arxTa gverdebis qanobs, am ukanask-
nelis SerCeva iseTive wesiT xdeba, rogorc morwyviT melioraciaSi; aqac gver-
debis qanobi gruntis meqanikur Sedgenilobazea damokidebuli. 

gansxvaveba mxolod imaSi mdgomareobs, rom maregulirebel arxs, rode-
sac es ukanakneli zedapirul wylebs iRebs, zeda gverdi, romelic uSualod 
wyals iRebs, ufro naklebi qanobiT unda gaukeTdes, raTa wylis xSirma moqme-
debam naklebad daazianos igi. maregulirebeli arxis gaWris dros amoRebuli 
miwa arxis qveda mxareze iyreba.

         
6.3. daSroba daxuruli qseliT

gruntis wyliT daWaobebuli farTobis dasaSrobad gamoyenebulia
agreTve daxuruli qseli, es igive Ria qselia, xolo arxis ZirSi moTavsebulia 
wyalgamtari masala, romelsac Semdeg isev niadagi aqvs gadafarebuli.

Tu SevadarebT daxurul drenaJs Rias, davinaxavT, rom mas Ria qselTan 
SedarebiT Semdegi mxareebi axasiaTebs:

1. saukeTeso pirobebs qmnis meqanizaciisaTvis;
2. ar amcirebs sasargeblo farTobs, rogorc amas adgili aqvs Ria qselis 

pirobebSi, vinaidan qseli niadagiT aris amovsebuli;
3. saWiro ar aris xidebis damzadeba, rac Ria qselis erT-erT ZiriTad       

uaryofiT mxares Seadgens;
4. transportis gamoyenebis koeficienti maqsimaluria;
5. moqmedebs mTeli wlis ganmavlobaSi, xolo Ria qselSi zamTrobiT arxis 

gverdebi iyineba da amitom qselis moqmedeba SeCerebulia;
6. ar saWiroebs yovelwliur wmendas, rogorc amas adgili aqvs Ria qselSi.

magram daxurul qsels Tavisi naklovanebebic aqvs. ase, magaliTad, Ria 
qselSi yovelgvar dazianebs advilad SevamCnevT, saTanado RonisZiebas drou-
lad miviRebT, maSin rodesac daxurul qselSi metad Znelia dazianebis SemCneva 
da, miT umetes, dazianebuli adgilis aRmoCena, vidre iq wyali ar agrovdeba 
sakmao raodenobiT da axali Waobi ar warmoiSveba.

daxuruli qseli mxolod gruntis wylis regulirebas awarmoebs, xolo 
Ria qseli xSirad or daniSnulebas asrulebs: aregulirebs rogorc gruntis, 
ise zedapirul wyals. rom daxurul qselSi wylis dena Tavisufali da swrafi 
iyos da drenis ZirSi wylis dagubeba ar moxdes. daxurul qselSi TiToeul arxs 
ufro meti qanobi unda hqondes, vidre RiaSi. magram qanobis gadideba daWaobe-
bul farTobze arc ise advilia, radganac Waobs, umetes SemTxvevaSi, bunebrivi 
qanobi Zlier mZime aqvs, amitom daxuruli qselis qanobis gadideba aucileblad 
gamoiwvevs TviT qselis TandaTanobiT gaRrmavebas da, amasTan dakavSirebiT, 
miwis samuSaoebis gadidebas.

imis mixedviT, Tu ra saxis masala aris gamoyenebuli daxuruli qselis 
ZirSi, gamovyofT daxuruli qselis ramdenime saxes.

masalad, Cveulebriv gamoyenebulia: qva, ficari, fiCxi, sari, Tixis an be-
tonis mili. amasTan dakavSirebiT SeiZleba gvqondes:

 qvis drenaJi. rodesac arxis ZirSi vyriT RorRs an fila qvas daaxloebiT 
30 sm-s fenad, zed vayriT wvril RorRs, Semdeg beltebs da bolos fxvier miwas. 
SeiZleba fila qva ise Cavalagod, rom marTkuTxa an samkuTxa mili miviRoT, sa-
dac arxis mier miRebuli wyali Tavisuflad idens.
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qvis drenaJis dadebiTi mxareebi imaSi mdgomareobs, rom masze yinva ar 
moqmedebs da, amitom, SeiZleba gamoviyenoT yovelgvari siRrmis arxSi; amasTan 
erTad didi gamZleobac aqvs.

misi naklovaneba imaSi gamoixateba, rom misi mizidva daniSnulebis adgi-
las Zviri jdeba da, agreTve, organul Zlier mdidar niadagebSi gamouyenebe-
lia, vinaidan simZimis gamo arxis Ziris deformacias iwvevs da wylis denas 
aferxebs.

 xis drenaJi gansakuTrebiT kargia torfian niadagebze, sadac xe, humusis 
simJaveTa gavleniT didxans Zlebs da Tavisi simCatis gamo deformacias ar iw-
vevs.

masalad SeiZleba gamoyenebuli iyos fiCxkona, latani an ficari. erT an 
ramdenime fiCxkonas vaTavsebT uSualod arxis ZirSi an jvaredinad gamagrebul 
paloebze. fiCxkonebis boloebi kargad unda iyos Seweuli erTimeoreSi, rom 
konebs Soris ar darCes carieli adgilebi da miwiT ar amoivsos is, rac Seafer-
xebs wylis denas. 

fiCxkona aqac jer beltiT da Semdeg ukve fxvieri miwiT unda daixuros.
latanis drenaJi amave wesiT mzaddeba, mxolod aq fiCxkonebis magivrad 

ramdenime latans valagebT arxSi, umetes SemTxvevaSi jvaredina paloebze an 
horizontalurad damagrebul ficris naWrebze. 

rac Seexeba ficris gamoyenebas, am ukanasknelidan mzaddeba samkuTxa mi-
lebi arxis ZirSi mosaTavseblad.

arxSi Calagebulma ficris milebma swrafad rom miiRos, milis gverdebSi 
0.5 metris daSorebiT erTimeorisagan keTdeba xvretebi. 

xis drenaJis uaryofiT mxares SedarebiT naklebi gamZleoba Seadgens. 
gamZleoba mcirdeba, Tu drenebSi wyali arasistematiurad moZraobs da drena 
drogamoSvebiT Sreba.

 Tunis milebis drenaJi. daxuruli drenaJis yvelaze gavrecelebul saxes 
warmoadgens Tunis milebis drenaJi. Tunis drenaJs axasiaTebs sakmaod didi 
gamZleoba (40-50 weli) da wylis Tavisufali moZraoba.

Tunis drenaJs Cveulebrivad zians ayenebs mcenareulobis fesvTa sistema 
da amis garda zogjer milebi miwiT ivseba, amitom didi mniSvneloba aqvs mile-
bis Calagebas. milebis SeerTebis adgilebSi kargia xreSis Cayra da Semdeg mi-
lebis miwiT amovseba. milis diametric 5-dan 25 sm-mde meryeobs, xolo sigrZe 
30-40 sm-dan (wvrili milebisaTvis) 50-60 sm-mde (msxvili milebisaTvis). milebis 
Calagebis dros maT Soris rCeba 0.5-1.0 mm manZili, saidanac gruntis wyali unda 
Sevides milebSi.

 bambukis drenaJi. saqarTveloSi, kolxidis daSrobasTan dakavSirebiT, 
nacadia sadrenaJo masalad bambukis gamoyeneba, rac sakmaod karg Sedegs iZle-
va. 

bambukis milma rom wyali miiRos, amisTvis saWiroa TiToeuli milis sig-
Zeze gakveTa, xolo milebi rom miwiT ar amoivsos, milebSi SeerTebis adgili 
daculi unda iyos.

 xvrelisebri drenaJi. daxuruli drenaJis erT-erT saxes, e.w. xvrelise-
bri drenaJi warmoadgens. xvrelisebri drenaJi spacialuri guTnis saSualebiT 
mzaddeba. guTnis rvilze mimagrebuli dana boloSi foladis cilindriT, rom-
lis diametri 4-15 sm-s tolia, wina Tavi ki wawvetebuli aqvs. guTani moZraobis 
dros gansazRvrul siRmeze daSvebuli foladis cilindriT amzadebs xvrels, 
xolo cilindrze mibmuli milyeli afarToebs da asworebs xvrels.

xvrelisebri drenaJis gamZleoba mZime meqanikuri Sedgenilobis niadagSi 
40 wels aRwevs. praqtikulad xvrelisebri drenaJis gamZleoba 3-20 wliT gani-
sazRvreba.
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xvrelisebri drenaJis damzadeba SedarebiT advilia; niadagis Tvisebebisa 
da siRrmis mixedviT dReSi SeiZleba damzadebuli iyos 1-5 km.

siRrmis SerCevas aq metad didi mniSvneloba aqvs, vinaidan gamwevi Zalis 
zrda udris siRrmis zrdis kvadrats. rac Seexeba drenebs Soris manZils, es 
ukanaskneli aq bevrad naklebia, vidre Cveulebrivi sadrenaJo qselis pirobeb-
Si; ase, magaliTad, miRebulia mindvrebze 6-8 metri, saTibebze - 4-6 metri, sas-
porto moednebsa da aerodromebze - 1.5-3 metri.

xvrelisebri drenaJis muSaobis gaxangrZlivebis mizniT miRebulia xvre-
lis gamagreba foladis miliT an fiCxkoniT, romlis xvrelSi Setana imave guT-
niT warmoebs. 

6.4. vertikaluri drenaJi

daSrobis erT-erT saxes vertikaluri drenaJi warmoadgens. am SemTxveva-
Si niadagis zeda fenaSi gadaadgilebuli horizontaluri qselis magier verti-
kaluri WebiT warmoebs daSroba.

daSrobis am wess gansakuTrebuli mniSvneloba aqvs iseT adgilebSi, ro-
melTa reliefi zedmeti wylis gayvanis saSualebas ar iZleva Cveulebrivi qse-
liT, e.i. wesi aucilebelia Cadablebul, yovelmxriv SemaRlebuli napirebiT Se-
mofarglul farTobze.

wesi SemdegSi mdgomareobs: dasaSrob farTobze, erTimeorisagan gan-
sazRvruli manZilis daSorebiT, gaWrilia mTeli rigi Webi, romlebic gruntis 
wyals mTeli farTobidan isrutaven. WebSi dagrovili wyali SeiZleba amoitum-
bos, Tu reliefi iZleva amis saSualebas, horizontaluri qseli gadaeces wyal-
mimRebs. vinaidan Webi erTimeorisagan sakmaod arian daSorebuli, horizonta-
luri qseliT amotumbuli wylis gayvana SedarebiT advilia.

meore saSualebaa Webis gaRrmaveba wylovan fenamde, romelic miiRebs We-
bis mier Sesrutul wyals. meore saSualeba ar saWiroebs wylis amotumbvas 
wyalsatumbaviT da amitom ufro iafi RonisZiebaa, mxolod aq aucilebelia   
wylovani fenebis arseboba. 

pirveli saSualebis dadebiTi mxare imaSi mdgomareobs, rom Webidan amo-
tumbuli wyali gvalvian periodSi SeiZleba gamoyenebuli iyos imave farTobis 
mosarwyavad an sxva iseTi farTobis, romelic rwyvas saWiroebs, xolo sarwyavi 
wyali misgan Sors mdebareobs. rac Seexeba Webs Soris manZils, igi damokidebu-
lia niadagis Tvisebebsa da Wis siRrmeze.

vertikaluri drenaJis dros Webs Soris manZili Cveulebriv 0.5 km-ze me-
tia. 

6.5. kolmataJi

daSrobis erT-erT saxes e.w. kolmataJi warmoadgens. daSrobis wesi Sem-
degSi mdgomareobs: daWaobebul farTobze miuSveben mdinaris wyals, rodesac 
es ukanaskneli didi raodenobis naleqebs Seicavs, daatboreben da naleqebidan 
ganTavisuflebul wyals TandaTanobiT gadauSveben.

kolmataJis mTavari mizania Waobze naleqebis dagrovebis saSualebiT 
Seqmnili iyos fena, romelic ukve meore wylidan gamoiyeneba ama Tu im kultu-
ris dasaTesad.

daSrobis aseTi wesi gamoyenebulia saqarTveloSi, kolxeTis dablobis 
dasaSrobad 1928 wlidan. amJamad aseTi wesiT daSroba sakmaod did farTobze 
warmoebs, xolo nawili ukve aTvisebulia.

kolmataJis saSualebiT Seqmnili axali fenis sisqe daaxlovebiT 0.8-1.0 
metris tolia. 
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6.6. Waobis rwyva

Waobis rwyva warmoebs rogorc kolmataJis, ganoyierebis, ise gateniane-
bis, gaTbobisa da baqteriologiuri procesebis gaaqtiurebis mizniT.

daSrobis dros, rodesac es procesi jer kidev ar aris damTavrebuli da 
mxolod zeda fenaa damSrali, zogjer, gvalvian periodSi rwyvas saWirovebs. 
qveda fena, sadac kidev sakmao raodenobiT moipoveba teni, niadagis cudi Tvi-
sebebis gamo, ver awvdis mas zeda fenas. aseT SemTxvevaSi rwyvis efeqti metad 
mniSvnelovania.

Waobis rwyvas niadagis gasanoyierebladac awarmoeben. agreTve, daWaobe-
buli farTobis rwyva iwvevs niadagis temperaturis Secvlasac.

sarwyavi wyliT, naleqTan erTad, SeiZleba baqteriebic iyos Setanili, 
rac SemdegSi xels Seuwyobs sakveb nivTierebaTa SesaTvisebel formebSi gaday-
vanas.

6.7. meqanikuri daSrobis sistemebi

rodesac, dasaSrob teritoriasTan momijnave wyalsatevebSi (zRva, tba) 
done periodulad aRemateba miwis zedapiris niSnulebs, gamoiyeneba daSroba 
wylis meqanikuri aweviT.

wylis done wyalmimRebSi (mdinare, an sxva wylis obieqti) metia magistra-
luri arxis SesarTavSi wylis doneze.

dasaSrobi teritoriis zedapiris mcire qanobis gamo wyalmimRebi dat-
borilia. amitom, winaswar unda dadgindes datborvis an Setborvis zona.

wylis meqanikuri daSrobis sistemas, rodesac ganlagebuli arian Semoz-
vinul teritoriaze, uwodeben polderul sistemebs. wyalmimRebSi dabali ho-
rizontebis dros wylis ganrideba teritoriidan unda moxdes TviTdinebiT.

meqanikuri daSrobis sistemebis Semadgenel elementebs warmoadgenen:
damcveli zvinulebi, satumbi sadguri, Sluzregulatori, maregulirebeli 
rezervuari, eleqtromomaragebis da avtomatizaciis saSualebebi, damSrobi 
qseli da sxva samelioracio nagebobani da komunikaciebi. 

satumbi sadgurebis warmadobis Semcirebis da agregatebis muSaobis Tana-
bari reJimis uzrunvelyofis mizniT, mizanSewonilia maregulirebeli rezer-
vuaris mowyoba.

rezervuaris mkvdari moculobis siRrme aiReba aranaklebi 0.5 m. did kve-
Tis da mcire qanobis mqone magistraluri arxebi gamoiyeneba rogorc rezervu-
ari. wylis horizontis dawevis dasaSvebi siCqare magistralur arxSi satumb 
sadgurTan ar unda aRematebodes 15-20 sm/sT-s (torfian da bmul gruntebSi ga-
maval arxebSi).

satumbi sadguris avtomaturma marTvam unda uzrunvelyos tumbosCarT-
va da gamorTva wylis horizontebis varirebis mTel diapazonSi (maqsimaluri-
dan minimalur donemde).

samelioracio praqtikaSi upiratesad gamoiyeneba frTiani tumboebi: 
centridanuli, propeleruli, RerZuli kapsuliani (montaJdeba Ria moedanze).

meqanikuri daSrobis sistemebSi magistraluri arxebis sigrZe unda dai-
niSnos masSi wylis dacemis wiris sigrZis Sesabamisad da ar unda aRematebodes 
3-3.5 km-s.
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kiTxvebi

1. ra aris daSrobiTi melioraciis mizani?
2. ra faqtorebi ganapirobeben niadagis daWaobebas?
3. Waobiani niadagebis klasifikacia.
4. ra aris daSrobis reJimi da daSrobis norma?
5. daSrobis meTodebi wylis tipebis mixedviT.
6. daSrobis ZiriTadi wesebi.
7. daSroba Ria qseliT da misi Semadgeneli elementebi.
8. daSroba daxuruli qseliT da misi Semadgeneli elementebi.
9. drenaJis klasifikacia.
10. vertikaluri drenaJi.
11. kolmataJi.
12. Waobis rwyva.
13. ra aris polderuli sistema?
14. meqanikuri damSrobi sistemis Semadgeneli elementebi.
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Tavi 7. bici da bicobi niadagebis melioracia

dedamiwis zedapiris daaxloebiT 25 % modis mlaSe niadagebze. situacias 
kidev ufro amZafrebs araswori morwyviT gamowveuli niadagis meoradi damla-
Seba. amitom, brZola rogorc bunebrivad, agreTve adamianis antropogenuli 
zemoqmedebis Sedegad gamowveul damlaSebasTan, melioraciis erT-erT prio-
ritetul mimarTulebas warmoadgens.

Sesabamisad winamdebare TavSi ganxilulia niadagis damlaSebis gamomwvevi 
mizezebi, bici da bicobi niadagebis melioraciuli RonisZiebebi da rekomenda-
ciebi. 

7.1. niadagebis damlaSebis mizezebi

damlaSebuli niadagebi Seicaven mcenaris normaluri zrdaganviTarebi-
saTvis advilad xsnad mavne (toqsikur) mineralur marilebs. aseTi niadagebi 
upiratesad gavrcelebulia aridul zonaSi. saqarTveloSi aseTi niadagebi 
gvxvdeba aRmosavleT nawilSi: alaznis, taribana-natbeuris vakeebze, gardab-
nis, krwanisis, lakbes da marneulis miwebze. warmoSobis mixedviT damlaSebuli 
niadagebi SeiZleba iyos pirveladi an meoradi damlaSebis.

pirveladi damlaSebis niadagebi warmoiqmnebian teritoriaze mimdinare 
bunebrivi procesebis gavleniT, ris Sedegad xdeba marilebis sistematiuri 
dagroveba niadagSi, gruntSi da gruntis wylebSi.

meoradi damlaSeba umTavresad miwebis gasarwyavebis pirobebSi, rodesac 
teritoriis susti bunebrivi drenirebis gamo adgili aqvs mineralizebuli 
gruntis wylebis horizontebis zeawevas.

marilebis moZraoba da dagroveba gruntis wylebSi da niadagebSi didadaa 
damokidebuli sarwyavi miwebis reliefze, liTologiasa da adgilmdebareobis 
wyalgamtarobis unarze, agreTve wylis modinebisa da gasavlis balansze.

Tu sarwyav farTobs siRrmeSi aqvs wyalgamtari Sre, aseT SemTxvevaSi 
yvela niadagSi gafiltruli zedmeti wyali drenirebuli iqneba am wyalgamtari
Sris meSveobiT. ase rom, saSiSroeba gruntis wylebis awevis da niadagis damla-
Sebisa ar arsebobs, piriqiT, am SemTxvevaSi rwyvis dros xdeba niadagSi arsebu-
li marilebis gaxsna da Carecxva, niadagis TandaTanobiT gasufTaveba da nayo-
fierebis zrda. aseT miwebs miekuTvneba mdinariseuli terasebi, romlebic qvi-
Sebsa da qviSaqvebzea dayrdnobili.

rodesac adgilmdebareobas ara aqvs bunebrivi drenirebis saSualeba, ma-
Sin wylis danakargebis Sedegad gruntis wylebis done TandaTanobiT iwevs 
maRla, gzadagza wyali mdidrdeba marilebiT da ase aRwevs kritikul siRrmes. 
aqedan wyali kapilarebiT miwis zedapiramde amodis da misi balansi aorTqle-
biT regulirdeba, kapilarebs Tan amoaqvT marilebi, romlebic wylis aorTqle-
bis Semdeg rCeba niadagSi da amlaSebs mas. aseT SemTxvevebSi, damlaSebis Tavi-
dan acilebis mizniT, saWiroa pirvel rigSi aRvkveToT zedmeti wylis miSveba 
farTobze, e.i. ganuwyvetliv vizrunoT sistemis margi qmedebis koeficientis 
gadidebisaTvis. amisTvis saWiroa SevamciroT sarwyavi wylis uqmi danakargebi, 
romlebic iwveven gruntis wylebis donis awevas. meore mxriv, saWiroa vizru-
noT zedmeti wylis droulad mocilebaze, xelovnuri drenaJis mowyobiT. saqme 
is aris, rom rogori zomebic ar unda iyos miRebuli, danakargebis Sesamcireb-
lad, mainc eqneba adgili zedmeti wylis arsebobas rwyvis garkveul periodebSi. 
amitom saWiroa mzad viyoT imisTvis, rom am wyals ar mivceT saSualeba SeuerT-
des gruntis wylebs, aswios maTi done da amiT niadagis damlaSebis saSiSroeba 
Seqmnas.  
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7.2. bici niadagebis melioracia

rogorc iyo aRniSnuli, bici (mlaSobi) niadagebis melioracia iyofa sam 
jgufad: biologiuri, meqanikuri da hidromelioraciuli.

biologiuri melioracia gulisxmobs marilgamZle balaxebis Tesvas. igi 
xangrZliv periods moiTxovs da praqtikulad araefeqturia.

meqanikuri - niadagis zedapirze arsebuli marilebis Segrovebas da gata-
nas. es xerxi iZleva garkveul Sedegs mcire farTobebze, rodesac marilebis Zi-
riTadi masa grovdeba niadagis zedapirze da qveda ar aris damlaSebuli. es xer-
xi moiTxovs sistematur ganmeorebas, rac zRudavs mis gamoyenebas did far-
Tobze.

hidromelioraciuli - niadagSi arsebuli marilebis gaxsnas da gatanas 
(gamorecxvas). am xerxma farTo gamoyeneba hpova irigaciul praqtikaSi, gansa-
kuTrebiT bic da bicnar niadagebze, sadac damlaSeba niadagis profilSi maqsi-
maluradaa gamosaxuli. aseT niadagebs saqarTveloSi 100 aTasamde farTobi 
uWiravs.

mlaSe niadagebis gamorecxva ufro xSirad zamTarSi tardeba, vinaidan 
aorTqleba xels ar uSlis da gamorecxvac ufro intensiuria. wyalic ufro Ta-
visufalia zamTarSi da hidromodulis grafikis gadatvirTvasac ar iwvevs.

bici niadagebis gamorecxva zogadad Semdegnairad warmoebs: jer far-
Tobs aZleven imden wyals, rom miaRwion srul wyaltevadobis raodenobas (ar-
sebuli wylis marags mxedvelobaSi iReben), Semdeg ramdenime dRes (5-10) ucdian, 
rom Catardes marilebis gaxsna wyalSi. amis Semdeg 2-3 rigad awvdian normiT 
gaTvaliswinebul wylis nawils.

bici niadagebis gamorecxvis ganxorcielebas Tan axlavs mindvris winas-
wari momzadeba: kapitaluri moSandakeba humusovani horizontebis SenarCune-
biT da Semdgomi aRdgeniT. Rrma gafxviereba (70-80 sm-mde) da saWiroebis     
SemTxvevaSi qimiuri melioracia. qimiur reagentad SesaZlebelia bunebrivi ga-
jis gamoyeneba.

Casarecxad momzadebuli farTobi iyofa 0.25, 0.5, 1.0 ha-s tol farTobe-
bad, romlebsac garSemo ukeTdeba 60-70 sm simaRlis bazoebi. gamorecxva xor-
cieldeba CekebSi wylis datborviT.

gamorecxvis dros farTobs iseTi raodenobis wyali eZleva, rom is bev-
rad aRemateba im fenis wyaltevadobas, romlis gamlaSebasac apireben. am Sem-
TxvevaSi iqmneba Zlieri daRmavali deni, romelic xsnis advilad xsnad marilebs 
da Caaqvs igi qveda fenebSi. niadagis aseTi wesiT gamomlaSebis dros, cxadia, ag-
regatebi iSleba da sakvebi nivTierebac irecxeba. mlaSe niadagebis gamorecxva 
aucileblad saWiroebs niadagSi Casuli (gadamuSavebuli) wylis farTobidan 
gayvanas da meoradi damlaSebis sawinaaRmdego RonisZiebebs.

gamorecxvis norma ise unda iyos dadgenili, rom advilad xsnadi marile-
bi mTlianad ar gamoirecxos, vinaidan marilebis mTlianad gamorecxvas SeiZle-
ba niadagis fizikuri Tvisebebis gauareseba mohyves.

gamorecxvis norma damokidebulia marilebis raodenobasa da niadagis 
Tvisebebze. amis garda, igi damokidebulia im fenis sisqeze, romlis gamomlaSe-
basac apireben. 

erTjeradi Carecxvis norma 3 000-4 000 m3/ha-s Seadgens.
Tu garecxvis dros Rrmad Casuli wyali farTobidan bunebrivi drenaJiT 

ar gadis, aucileblad mosalodnelia farTobis xelmeored damlaSeba. amitom, 
mlaSe niadagebis gamorecxvis paralelurad Rrma fenaSi Casuli wylis mosaSo-
reblad saWiroa xelovnuri drenaJis mowyoba. am drenaJis daniSnuleba iseTi-
vea, rogorc gruntis wyliT daWaobebuli farTobis daSrobis dros.
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normativebis mixedviT saangariSo Casarecxi fenis sisqe erTwliani kul-
turebisaTvis miRebulia 1.0-1.5 m, mravalwliani balaxebisaTvis -  1.5-2.0 m. aR-
mosavleT saqarTveloSi mZime Tixnari niadagebis qloridul-sulfaturi dam-
laSebis SemTxvevaSi rekomendebulia Carecxvis fenis saangariSo sisqe 1.0 m.

saSualod damlaSebuli niadagebi, sadac pirveli mariliani gorizonti 
iwyeba 40-60 sm-dan, SeiZleba aviTvisoT kapitaluri Carecxvis gareSe sadrena-
Jo-sakoleqtoro qselisa da Rrma gafxvierebis fonze TabaSiris SetaniT, mra-
valwliani balaxebisa da sideratebis TesviT, rwyvis reJimis dacviT, xelovnu-
ri dawvimebiT 550-600 m3/ha-ze, xolo TviTdinebiT rwyvisas 800-1 000 m3/ha-ze.
aRniSnuli RonisZiebebis gatarebiT iwyeba TandaTanobiTi ganmarilebis pro-
cesi. aq Camrecxi reJimi uzrunvelyofilia rwyvis reJimisa da mosuli naleqe-
bis xarjze, romelic noember-martze modis.       

7.3. bicobi niadagebis melioracia

bicobi niadagebis melioraciis mizania STanTqmuli Na-is gandevna da Ca-
nacvleba niadag-STanTqmul kompleqsSi, bicobiani horizontis daSla-
gafxviereba da tutianobis neitralizacia.

qimiuri melioracia gulisxmobs niadagSi qimiuri nivTierebebis Setanas 
(kiri, kalciumis qloridi, gogirdi da sxv.)

moTabaSireba saWiroa im SemTxvevaSi, roca STanTqmul natriums STanT-
qmis moculobis 10%-ze meti ukavia.

damlaSebuli niadagebis farTo masStabiT aTvisebis dros, alag-alag 
Cndeba sodis bicobebis laqebi, romlebic iwveven soflis meurneobis brunvi-
dan mniSvnelovani farTobebis amoRebas. TabaSiris gamoyeneba maT gasajansa-
Reblad xangrZlivi procesia. am SemTxvevaSi efeqturi meliorantia kalciumis 
gvarjila. misi Setana doziT 7-15 t/ha-ze iwvevs erT sezonSi maT srul gajansa-
Rebas. mdelos - velisa da velis bicobebi, romlebic ZvelisZvel terasul da 
mTiswina bicobebs (gardabani, marneuli da sxv.) uWiravT, warmoiqmnebian grun-
tis wylebis gareSe. 

ZiriTad melioraciul RonisZiebad am niadagebisaTvis iTvleba moTaba-
Sireba, Rrma gafxviereba da erTjeradi Carecxva. aRniSnuli masivebis met na-
wilze bunebrivi drenirebis arseboba drenaJis mowyobis gareSe gamorecxvis 
SesaZleblobas iZleva.

mindvrebis momzadeba Seicavs Semdeg operaciebs: nakveTebis mosworebas, 
Semodgomaze TabaSiris Setanas da Caxvnas, Rrma gafxvierebas da moednebis mo-
wyobas. TabaSiri niadagSi Seitaneba im angariSiT, rom mTlianad Cainacvlos 
STanTqmuli natriumi 0.5 m-is fenaSi, risTvisac saWiroa ha-ze 15-25 tona Taba-
Siri.

momzadebul farTobze tardeba tendamagrovebeli morwyva, ris Sedega-
dac warmoiSveba meoradi mavne advilad xsnadi natriumis da magniumis sulfa-
tebi da qloridebi. niadagis profilidan am marilebis gasatanad tardeba er-
Tjeradi gamorecxva normiT 5 000 m3/ha-ze. ganxorcielebul RonisZiebaTa fon-
ze rekomendebulia mravalwliani balaxebis Tesva, organuli da mineraluri sa-
suqebis gadidebuli dozebiT Setana, morwyvis Camrecxi reJimis dacva. yoveli-
ve es xels uwyobs nayofierebis gazrdas da miwebis Semdgom melioraciul 
gaumjobesebas.

agrobiologiur RonisZiebaTa sistema moicavs niadagis Rrma meliora-
ciul xvnas, organuli da mineraluri sasuqebis Setanas, mravalwliani balaxe-
bis Tesvas, sideracias, morwyvis gamorecxvis reJimis gamoyenebas.
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biologiuri gulisxmobs bicobianobis amtani mcenareebis SerCevas (xu-
WuWa, kapueta, ionja, ZiZo, sudanis balaxi da sxv.).

bicobi niadagebis melioraciis efeqti izrdeba aRniSnuli meTodebis er-
Toblivi gamoyenebiT.      

kiTxvebi

1. pirveladi da meoradi damlaSebis niadagebi.
2. niadagis damlaSebis gamomwvevi mizezebi.
3. bici niadagebi da maTi melioraciis saxeebi.
4. bici niadagebis hidromelioraciuli meTodi. Carecxvis norma.
5. bicobi niadagebi da maTi melioraciis saxeebi.
6. bicobi niadagebis moTabaSirebis teqnologia.
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Tavi 8. wyalmomarageba da saZovrebis gawylovaneba

soflis meurneobis ganviTarebisaTvis erT-erT pirobas wyliT momarage-
biT gaumjobeseba warmoadgens. es gansakuTrebiT Seexeba iseT raionebs, sadac 
ar moipoveba bunebrivi wylis wyaroebi an Znelad xelmisawvdomia, anda kidev, 
arsebobs, magram Tavisi xarisxiTa da raodenobiT ver akmayofilebs moTxovni-
lebebs. aseT pirobebSi saWiro xdeba wylis wyaroebis xelovnurad Seqmna, maga-
liTad, WaburRilebisa da Webis gaTxra, guburebisa da wyalsacavebis mowyoba, 
mezobeli wyaluxvi regionebidan wylis gamoyvana e.w. gamawylovanebeli arxebiT 
an milsadenebiT da sxv.

TavSi ganxilulia gawylovanebis sistemebi, wyalmoTxovnilebis normebi 
da reJimi, saZovrebis gawylovaneba da wyalmomarageba.

8.1. zogadi debulebebi

im hidromelioraciul da sxva RonisZiebaTa kompleqss, romlebic uz-
runvelyofen uwylo da wyalmcire raionebis momaragebas kulturul sayofac-
xovrebo da sameurneo daniSnulebis wylebiT, ewodeba gawylovaneba, rasac ag-
reTve, miwebis gawylovanebas an teritoriebis gawylovanebasac uwodeben.

im nagebobebisa da mowyobilobebis erTobliobas, romelTa meSveobiT  
xorcieldeba gawylovaneba, gamawylovanebeli sistemebi ewodeba.

gawylovaneba, upirveles yovlisa, gulisxmobs mosaxleobisa da piruty-
vis rac SeiZleba srulad uzrunvelyofas sasmeli da sayofacxovrebo-
sameurneo wyliT, amasTan erTad, SeZlebisdagvarad, sakarmidamo da calkeuli 
mcire nakveTebis SerCeviT morwyvasac.

xSirad teritoriis gawylovanebasTan SeTavsebiT warmoebs calkeuli 
sakmaod didi masivebis gasarwyaveba da morwyva. aseT sistemebs gamawylovane-
bel-sarwyavi ewodeba. xSiria Sebrunebuli SemTxvevebic, rodesac sarwyavi sis-
tema SeTavsebiT asrulebs gamawylovanebeli sistemis funqciasac. aseT siste-
mebs sarwyav-gamawylovanebeli ewodeba.

mSrali da naxevar mSrali klimaturi zonebis vrceli teritoriebis ga-
wylovaneba warmoadgens pirvel mosamzadebel etaps, romelic win uswrebas ro-
gorc sarwyavi sistemebis mSeneblobas, aseve wyalsadenebis mowyobas, romelTa 
ZiriTadi daniSnuleba am SemTxvevaSi aris dasaxelebuli punqtebisa da samSe-
neblo da sawarmoo ubnebis wyalmomarageba.

wyalmomarageba - aris wylis miwodeba uSualod momxmareblisaTvis. ga-
narCeven wyalmomaragebis sxvadasxva saxeebs: komunaluri - qalaqebisa da dabe-
bis wyliT momarageba; samrewvelo - qarxnebisa da fabrikebis dabebis wyliT mo-
marageba; sasoflo-sameurneo da sxv.

sasoflo-sameurneo wyalmomarageba Tavis mxriv SeiZleba iyos Semdegi 
saxeebis: sameurneo-sasmeli - amaragebs mosaxleobas, sameurneo-sayofa-
cxovrebo da sanitarul-higienuri daniSnulebis maRalxarisxovani (sasmeli) 
wyliT; sawarmoo - amaragebs wyliT fermebsa da mecxoveleobis kompleqsebs; sa-
Zovrebs da sarwyulebel (wyalsasamel) punqtebs pirutyvis gadasarek traseb-
ze, saxelosnoebs, Rvinis qarxnebs da sxva sasoflo-sameurneo produqciis ga-
damamuSavebel sawarmoebs. wylis xarisxi ganisazRvreba warmoebis moTxovnile-
bis mixedviT; xanZarsawinaaRmdego wyalmomarageba.

sasoflo-sameurneo wyalmomarageba umetes SemTxvevaSi gaerTianebuli 
saxisaa, rodesac erTi da igive wyalsadeniT warmoebs sameurneo-sasmeli, sa-
warmoo da zogjer agreTve xanZarsawinaaRmdego wylis miwodeba.

teqnikuri TvalsazrisiT wyalmomarageba warmoadgens hidroteqnikuri 
da sxva RonisZiebaTa erTobliobas, romlebic uzrunvelyofen kvebis wyarodan 
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wylis miRebas, saTanado gawmendas, daniSnulebis adgilze miyvanas da uSualod 
miwodebas momxmarebelze saWiro raodenobiT.

im nagebobebisa da mowyobilobebis komleqss, romelTa meSveobiT xor-
cieldeba wyalmomarageba, ewodeba wyalmomaragebis sistema anda wyalsadeni.

sasoflo-sameurneo wyalmomarageba da Sesabamisad wyalsadeni SeiZleba 
iyos adgilobrivi anu lokaluri da jgufuri anu centralizebuli. adgilob-
rivi wyalsadeni sakuTari kvebis wyarodan amaragebs wyliT calkeul fermas, 
saZovris sarwyulebel punqtebs, daSorebul dasaxlebul punqtebs an saxlebis 
jgufs da sxv. xolo jgufuri wyalsadeni ki erTian an gaerTianebuli kvebis 
wyarodan erTdroulad amaragebs wyliT ramdenime sofels, raions da olqeb-
sac.

dasaxelbuli punqtebis keTilmowyoba sufTa wyliT momaragebasTan er-
Tad iTvaliswinebs, am wylis gayvanas gamoyenebis Semdeg, kanalizaciis sistemis 
meSveobiT. kanalizacia gulisxmobs sanitarul RonisZiebebisa da nagebobebis 
kompleqss, romlebic uzrunvelyofen Camdinare wylebis Sekrebas, transpor-
tirebas, gawmendas da mocilebas dasaxlebuli punqtidan.

Tu erTmaneTs SevadarebT gawylovanebas da wyalmomaragebas, davrwmun-
debiT, rom wyalmomarageba SedarebiT ufro srulyofili da maRali donis Ro-
nisZiebaa. amis dasadastureblad, isic kmara, rom gawylovanebis pirobebSi da-
saSvebia dasaxlebul punqtSi iyos moxmarebis calkeuli WaburRilebi an onka-
nebi maSin, rodesac wyalmomarageba iTvaliswinebs yoveli binis uzrunvelyo-
fas wyliT da Tanac fekaluri wylis gayvanas kanalizaciis qseliT.

miwebis gawylovanebis sasoflo-sameurneo wyalmomaragebisa da kanali-
zaciis RonisZiebebs aqvT didi saxalxo-sameurneo mniSvneloba, ramdenadac 
xels uwyoben memcenareobisa da mecxoveleobis produqciis gadidebas, Sromis 
nayofierebis amaRlebas da soflis mosaxleobis kulturul-sayofacxovrebo 
pirobebis gaumjobesebas.

8.2. wyalmoTxovnilebis normebi da reJimi

wyalmoxmarebis anu rogorc xSirad amboban, wyalmoTxovnilebis norma -
aris wylis raodenoba, romelic esaWiroeba erT wyalmomxmarebels drois er-
TeulSi - Cveulebriv litrobiT dRe-RameSi anda wylis raodenoba, romelic sa-
Wiroa erTeuli produqciis Sesaqmnelad, magaliTad, erTi tona rZis gadasamu-
Saveblad, aTasi cali aguris dasawyobad da a.S.

wyalmoTxovnilebis normebi dgindeba saTanado normatiuli dokumente-
biT. soflis mosaxleobis keTildReobisa da wyalmomaragebis gaumjobesebas-
Tan erTad wyalmoTxovnilebis normebi izrdeba. amitom normatiul dokumen-
tebSi periodulad SeaqvT koreqtivebi.

soflis dasaxlebuli punqtebis sayofacxovrebo-sameurneo wyalmoT-
xovnilebis normebi 1 macxovrebelze l/dR.R, Semdegia:

 Senobebi, Sida wyalsadeniT da kanalizaciiT, abazanis gareSe - 120-160;
 igive, abazanebiT da adgilobrivi gamaxureblebiT - 160-230;
 igive, cxeli wylis centralizebuli momaragebiT - 230-350;
 wylis aReba saerTo sargeblobis quCis onkanebidan - 30-50.

wyalmoTxovnilebis norma l/dR.R erT sul pirutyvze Semdegia: mewveli 
Zroxa - 100, saxorce Zroxa - 70, xari da uSobeli - 60, msxvilfexa rqosani saqon-
lis mozardeuli (erT wlamde) - 30, xbo 6 Tvemde - 20, cxeni sajdomi, muSa - 60, 
cxeni sanaSeno - 80, ulayi mwarmoebeli - 70, kvicebi 1.5 wlamde - 45, cxvari - 10, 
cxvari mozardeuli - 6, taxi (kerati) mwarmoebeli - 25, deda Rori goWebiT - 60, 
deda Rori make - 25, goWebi - 5, qaTami - 1, indauri - 1.5, bati da ixvi - 2 da a.S.
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Senobidan nakelis gatanaze damatebiT saWiroa 4-10 l wyali erT sul 
cxovelze. mSral da cxel raionebSi wyalmoTxovnilebis normebi SeiZleba ga-
didebuli iyos 25%-iT zemoTaRniSnulTan SedarebiT.

manqana-traqtorebis parkebisaTvis dadgenilia Semdegi normebi: erTi 
traqtoris an kombainis gamarTvaze - 1 l/dR.R yovel 1 cxenisZala simZlavreze; 
avtomanqanis gamarTvaze 10 l/dR.R - yovel tona TviTmzidaobaze; traqtoris 
garecxvaze - 300-600 l/dR.R; 3 tona tvirTmzidaobis manqanis garecxvaze - 400-
500 l/dR.R; erTi avtomanqanis an traqtoris remontze - 1 000 l/dR.R da a.S.

wylis xarjvis normebi sasoflo-sameurneo sawarmoebisaTvis Semdegia: 
rZis qarxnebSi 1 tona rZis gadamuSavebaze - 10-15 m3; konservis qarxnebSi 1 tona 
bostneulis gadamuSavebaze - 10-15 m3; yvelisa da karaqis qarxnebSi 1 tona pro-
duqciis misaRebad - 35-40 m3; xorckombinatebSi 1 tona cocxali wonis piruty-
vis gadamuSavebaze 6-10 m3; pursacxobebSi 1 tona puris gamocxoba 1.7 m3 da a.S. 
produqtebis gadasamuSaveblad saWiro zemoTaRniSnuli wylis raodenobis 
garda damatebiT gaTvaliswinebuli unda iyos sasmeli da sayofacxovrebo da-
niSnulebis wyali: erT momuSaveze cvlaSi 25 litri Cveulebriv saamqroSi da 45 
litri cxel saamqroSi.

sasoflo-sameurneo mSeneblobaze saWiro wylis normebi mocemulia er-
Teuli samuSaos moculobis mixedviT. 1 m3 betonis momzadebaze da Casxmaze - 2-
2.5 m3; aTasi aguri wyobaze 110-120 litri da a.S.

mindvis wyalmomaragebis normebi daaxloebiT Semdegia: sameurneo sasme-
li wyali erT adamianze 40-60 l/dR.R; traqtorebis, kombainebis da sxva sasof-
lo-sameurneo manqanebis momsaxurebisaTvis 120-150 l/dR.R; cxenebisaTvis 50-
60 l/dR.R; mwvane nargavebisaTvis 3-4 l/m2. es normebi erTi ha dasamuSavebel 
farTobze gadayvaniT daaxloebiT Seadgens 7-13 l-mde dRe RameSi.

saZovrebis wyalsasmel punqtebze saSualo dRe-Ramuri wyalmoTxovnile-
bis norma erT adamianze Seadgens 30-50 litrs. aqedan saWmlis momzadebaze 
ixarjeba daaxloebiT 10-15 % e.i. erT adamianze saWiroa 4-6 litri sasmeli wya-
li. 

xanZarsawinaaRmdego wyalmomaragebis normebi damokidebulia dasaxle-
buli punqtebis macxovrebelTa raodenobaze da Senobebis simaRleze. Tu mac-
xovrebelTa ricxvi ar aRemateba 10 000-s da Senobebi or sarTulianze maRali 
araa, maSin saangariSod iReben erTdroulad 1 xanZars, romlis Casaqrobad sa-
Wiro wylis xarjia 10 l/wm, xolo Tu ufro maRalia 150 l/wm. rodesac macxovre-
belTa ricxvi 10 000-dan 100 000-mdea, maSin saangariSod iReben erTdroulad 
or xanZars, oRond TiToeuli xanZris Casaqrobad saWiro wylis xarji diddeba 
10-dan 35 l/wm-mde, mosaxleobis zrdis kvalobaze.

wyalmoTxovnilebis normebisa da wyalmomxmarebelTa raodenobis mixed-
viT ganisazRvreba Sejamebuli saSualo dRe-Ramuri wylis xarji.

saSualo dRe-Ramuri wylis xarji anu wyalmoTxovnileba icvleba wlis 
ganmavlobaSi (zafxulSi metia, zamTarSi - naklebi da a.S.). igi xasiaTdeba dRe-
Ramuri wyalmoTxovnilebis araTanabrobis koeficientiT, romlebic gviCvene-
ben Tu ramdenjer gansxvavdebian maqsimaluri da minimaluri dRe-Ramuri wyal-
moTxovnilebebi saSualo dRe-Ramuri wyalmoTxovnilebebidan wlis ganmavlo-
baSi. am xarjze iangariSeba wyalgamtari nagebobebi da mowyobiloba.

wyalmoTxovnileba araTanabaria dRe-Ramis ganmavlobaSic (Ramis saaTeb-
Si mcirea, dilisa da saRamos saaTebSi - didi). igi xasiaTdeba saaTobrivi wyal-
moTxovnilebis araTanabrobis koeficientiT, romelic gviCvenebs, Tu ramden-
jer aRemateba maqsimaluri saaTobrivi xarji saSualo saaTobriv xarjs, maqsi-
malur dRe-Ramuri wyalmoTxovnilebis dros. am koeficientis saangariSo 
mniSvnelobebs iReben: sayofacxovrebo-komunaluri seqtorisaTvis 1.5-2; mec-
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xoveleobis fermebisaTvis - 2.5; saZovrebis sarwyulebeli punqtebisaTvis - 5 da 
a.S.

maqsimaluri saaTobrivi wylis xarjis mixedviT iangariSeba saregulacio 
rezervuarebisa da sadawneo koSkebis moculoba. miiCneven rom wylis xarji 1 
sT-is ganmavlobaSi mudmivia. maqsimaluri saangariSo xarjis (wamSi) mixedviT 
warmoebs milsadenebis hidravlikuri gaangariSeba da diametrebis SerCeva. 

8.3. saZovrebis gawylovaneba da wyalmomarageba

mindvrebsa da saZovrebze xSirad saWiro xdeba wylis wyaroebis xelovnu-
rad Seqmna. swored aseT pirobebs Seesatyviseba termini “gawylovaneba“.imisda 
mixedviT, Tu rogor kmayofildeba momxmarebelTa moTxovnileba wyalze, ga-
narCeven gawylovanebis sam  ZiriTad formas: eqstensiuri, arasruli (SezRu-
duli) da sruli.

eqstensiuri gawylovanebis dros qmnian mxolod wylis wyaroebs (gubeebi,
Webi, arxebi da sxv.), xolo maTgan wylis aReba xdeba yovelgvari damatebiTi mo-
wyobilobebis gareSe - vedroebiT, pirutyvis darwyuleba xdeba uSualod gu-
burebidan da arxebidan da a.S. arasruli gawylovanebis dros akeTeben damate-
biT nagebobebsa da mowyobilobebs, romlebic aadvileben wylis gamoyenebas 
wyalmomaragebisaTvis - wyalamwevi danadgarebi, sarwyulebeli moednebi da a.S.,
magram momxmarebalTa yvela moTxovnebi ver kmayofildeba. sruli gawylovane-
bis dros ki, kmayofildeba gawylovanebul teritoriaze myofi wyalmomxmareb-
lis yvela moTxovnebi. magaliTad, saZovrebis sruli gawylovanebisas awyoben 
wylis wyaroebs, wyalmimRebebs, wyalamwevebs, maregulirebel rezervuarebs da 
sarwyulebel moednebs gobebiT.

mindvrebisa da saZovrebis wyalmomaragebis dros Cveulebriv iyeneben 
gruntisa da araRrmad ganlagebul fenaTaSoris wylebs. agreTve Ria kvebis  
wyaroebis wylebsac, romelTa gasawmendad iyeneben gadasatan danadgarebs.

mindvris (savele) wyalmomaragebis daniSnulebaa sezonuri sasoflo-
sameurneo mindvris samuSaoebis uzrunvelyofa wyliT. amisaTvis awyoben e.w.
savele wyalmomaragebis centrebs, romlebic Cveulebriv funqcionireben adre 
gazafxulidan gvian Semodgomamde. aseT centrebs anlageben gzebTan da wylis 
wyaroebTan axlos, mudmiv da droebiT savele banakebis adgilebSi. wyalmoT-
xovnileba iangariSeba normebis mixedviT. miaxloebiT aiReba Semdeg farglebSi:
sameurneo-sasmeli wyali - 40-60l/dR.R erT adamianze; traqtorebis, kombaine-
bis da sxva sasoflo-sameurneo manqanebis momsaxurebisaTvis - 120-150l/dR.R; 
cxenebisaTvis - 50-60l/dR.R; nargavebis morwyvisaTvis - 3-4l/dR.R 1 m2 far-
Tobze.

saZovrebis wyalmomarageba xorcieldeba egreTwodebuli sarwyulebeli 
(wyalsasmeli) punqtebis mowyobis gziT. aseTi punqtebis SemadgenlobaSi SeiZ-
leba Sediodes wyalmimRebi mowyobiloba, wyalamwevi danadgari, samarago re-
zervuarebi, sarwyulebeli moednebi da sxv. Webidan wylis amosaRebad garda 
sxvadasxva tipis tumboebisa, iyeneben agreTve iseT martiv mowyobilobebsac,
rogoricaa magaliTad, lenturi da zonariani (Tokis) wyalamwevebi, WoWonaqi,
owinari da sxva. Ria kvebis wyaroebidan wylis asaCqareblad gamoiyeneba aseve 
iafi da martivi meqanizmi, rogoricaa hidravlikuri tarani, romlis muSaobis 
principi emyareba TviT wylis energiis gamoyenebas hidravlikuri dartymis xe-
lovnurad warmoqmnis meSveobiT.

sarwyulebeli punqtebis urTierTganlageba da erTimeorisagan gaSoreba 
damokidebulia pirutyvis saxeze, adgilmdebareobis reliefze, balaxis xa-
risxze da sxva faqtorebze. saZovrebze saqoneli dayofili hyavT jgufebad
(gundebad) anu jogebad. magaliTad, msxvilfexa rqosani pirutyvis jogs naxirs 
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uwodeben, romelSic Sedis 100-mde saqoneli: faraSi - 600-800 cxvari, remaSi -
50-100 cxeni da a.S. erTi sarwyulebeli punqti SeiZleba moemsaxuros: 250 
msxvilfexa rqosan pirutyvs anu 2-3 naxirs; oriaTasamde cxvars anu 2-3 faras; 
250 cxens anu 3-5 remas. jogi dRis ganmavlobaSi wylisaTvis ramdenjerme ub-
rundeba sarwyulebel punqts: msxvilfexa rqosani pirutyvi - 2-3-jer, cxvari -
2-jer, cxeni - 3-jer, Rori - 3-jer da a.S. amitom saZovari ubnis farTobis sidi-
de SezRuduli aris im manZiliT, romliTac SeiZleba daSordes cxoveli sar-
wyulebel punqts ise, rom ar daiRalos da ar Seamciros produqtiuloba. am 
manZils ewodeba dasaSvebi sarwyulebeli radiusi, romelic icvleba Semdeg
farglebSi: msxvilfexa rqosani pirutyvisa da cxenebisaTvis 2-5km; cxvrisa da 
TxisaTvis 2.5-4km, RorisaTvis 0.5-2km da a.S.

calkeuli  pirutyvebis darwyulebis xangZlivobaa: msxvilfexa rqosanis -
6 wuTi, cxvris - 3, cxenis - 6 wuTi da a.S., xolo TiToeuli pirutyvis mier daka-
vebuli adgili wyalsasmel gobTan Sesabamisad Seadgens: 0.75 m, 0.35 m. aqedan ga-
momdinare, wyalsasmeli gobis sigrZe unda ganisazRvros im angariSiT rom jo-
gis darwyuleba 1 saaTze metad ar gaxangZlivdes.

saZovrebis wyalmomaragebis daproeqteba unda daukavSirdes teritoriis 
organizacias da sameurneo gamoyenebas. yoveli jogi unda dabanakdes saZovre-
bis garkveul ubanze. TiToeuli saZovari ubani unda gaiyos qveubnebad anu sa-
Zovebis nakveTebad (gadasarekebad), romlebic TandaTanobiT morigeobiT ga-
moiyeneba jogis mier. saZovar ubanSi sarwyulebeli punqti unda moewyos SeZ-
lebisdagvarad mis centrSi da am punqtidan udidesi daSoreba ar unda aRemate-
bodes dasaSveb sarwyuleblis radiuss.

wyalsasmel punqtebze dRe-Ramuri wylis xarjva didi araa da icvleba 5-20
m3-is farglebSi, xolo erTi wyalsasmeli punqtis maqsimaluri momsaxureobis 
farTobi SeiZleba Seadgendes 1 100-5 000 ha-s.

saqonlis gadasaden trasebze wyalsasmel punqtebs Soris dacilebas iRe-
ben: ZovebiT gadadenis pirobebSi - 8-12km-s, gauZoveblad (marSiT) gadadenisas -
18-25km-s.

kiTxvebi

1. ras ewodeba gawylovaneba?
2. ra aris gamawylovanebeli sistema?
3. ra aris wyalmomarageba?
4. wyalmomaragebis sistema, wyalsadeni.
5. ras gulisxmobs kanalizacia?
6. wyalmoxmarebis – wyalmoTxovnilebis norma.
7. gawylovanebis saxeebi.
8. mindvris wyalmomarageba.
9. saZovrebis wyalmomarageba.
10. ra aris dasaSvebi sarwyulebeli radiusi?
11. ra aris gaZovebis nakveTebi?
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Tavi 9. wylis balansi da wyalsameurneo gaangariSeba

wylis resursebis swori menejmentisTvis  da wyalsameurneo proeqtirebisaTvis 
aucilebelia wylis balansis Sedgena, romlis pirvel etaps arsebuli wylis resurse-
bis gansazRvra warmoadgens.  wylis resursebis saerTo moculobis gansazRvra war-
moebs hidrosferos sxvadasxva nawilis wylis stacionaluri maragis analizis safuZ-
velze, xolo wylis resursebis kompleqsuri balansis aRsawerad gamoiyeneba xmeleTis 
wylis balansis gantolebebi. am gantolebebis safuZvelze SesaZlebelia erToblivad 
iyos Sefasebuli wylis resursebis sxvadasxva wyaroebi, wylis wrebrunviT ganpirobe-
buli bunebisaTvis damaxasiaTebeli “wlebis erTobliobis” gaTvaliswinebiT.

winamdebare TavSi ganxilulia wyalsameurneo balansi, rogorc regionis wya-
luzrunvelyofis sqemis Sedgenis safuZveli; wylis resursebis menejmentis ZiriTadi 
meTodebi deficitis pirobebSi; wyalsacavebi da maTi maxasiaTeblebi; wyalsameurneo 
da wyalenergetikuli gaangariSebani.

9.1. wyalsameurneo balansi 

wylis resursebis menejmentis gegmis Sedgenis erT-erT aucilebel wina-
pirobas wyalsameurneo balansis gaangariSeba warmoadgens.

wyalsameurneo balansis safuZvelze wyalmoTxovnilebis sruli dak-
mayofilebis saimedoobis xarisxi ganisazRvreba saangariSo uzrunvelyofis 
normativebis mixedviT, rac balansis Sedgenis sawyis kriteriums warmoadgens.

wyalsameurneo balansi (w.s.b.) aris wyalTa meurneobis obieqtebis dap-
roeqtebis da eqspluataciis sawyisi informaciis wyaro da igi aRwers wyal-
momxmarebelTa Soris formirebul rTul urTierTdamokidebulebas, rac gan-
pirobebulia bunebrivi da anTropogenuri faqtorebis, mosaxleobis wyalmoT-
xovnilebis, ekonomikuri, teqnologiuri da socialuri aspeqtebis gavleniT. 
amasTan, wyalsameurneo balansi warmoadgens resursebis racionaluri gamoye-
nebis ekonomikuri Sefasebis da wylis Rirebulebis dadgenis safuZvels.

sruli w.s.b-s Sesadgenad aucilebelia miwisqveSa da zedapiruli wylebis 
balansis gancalkevebuli dadgena.

miwisqveSa wylebis wyalsameurneo balansi iTvaliswinebs mocemuli 
obieqtis wyalmomxmareblebis wyaluzrunvelyofas xelmisawvdomi gruntis 
wylis resursebiT, rac SesaZlebelia mxolod dadebiTi balansis SemTxvevaSi, 
risTvisac aucilebelia dakmayofilebul iqnas Semdegi piroba

(9.1.)
sadac: P aris eqspluataciisaTvis gankuTvnili gruntis wylebis bune-

brivi resursebi;
Qn _ aRniSnuli ubnis miwisqveSa wylebis jamuri raodenoba 

mocemul saangariSo doneze.
gruntis wylebis uaryofiTi balansis SemTxvevaSi, rac gulisxmobs wylis 

deficitis arsebobas, wyalmoTxovnilebis dakmayofileba xdeba zedapiruli 
wylebis damatebiT. miwisqveSa wylebis wyalsameurneo balansis Sedgena xor-
cieldeba erTi wlisTvis.

zedapiruli wylebis wyalsameurneo balansis gaangariSeba warmoebs  cal-
keuli ubnebisTvis drois garkveul intervalSi Semdegi damokidebulebiT 

B = RB + ΔR - Ψ – T ± ΔV, (9.2.)
sadac: RB aris gansaxilvel ubanze sxva ubnebidan da teritoriebidan 

Semosuli Camonadeni;
ΔR _ ubanze formirebuli Camonadeni;
Ψ _ ubanze zedapiruli wylebis daubrunebadi moxmareba;
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Tavis mxriv:                   Ψ= QP + ΔQP – qdab;

sadac: QP aris mocemul ubanze aRebuli wyaluzrunvelyofisaTvis 
zedapiruli Camonadeni; 

ΔQP _ mdinaris Camonadenis Semcireba miwisqveSa wylebis aRe-
bis Sedegad;

qdab _ sawarmoo, sayofacxovrebo-komunaluri, drenaJuli da 
sxva Camdinare dasabrunebeli wylebi;

T _ saWiro tranzituli Camonadeni;
ΔV _ wyalsacavis Sevseba (-) an amoqmedeba (+):
B _ wyalsameurneo balansi.

w.s.b-is Semavsebeli (dadebiTi) nawili aRwers modinebul bunebriv wylis 
resursebs, romelTa gamoyeneba mizanSewonilia ekonomikurad, xolo w.s.b-is 
gasavali (uaryofiTi) nawili iTvaliswinebs mTlianad wyalsameurneo kompleq-
sis mier gamoyenebul wyals. amrigad, wyalsameurneo balansi warmoadgens Se-
mavsebeli da gasavali komponentebis sxvaobas.

w.s.b-is Sedgenisas SesaZlebelia Semavsebel da gasaval nawilebs Soris 
sxvadasxva Tanafardoba miviRoT. im SemTxvevaSi, rodesac B>0, niSnavs, rom mo-
cemul regionSi wylis deficiti ar arsebobs da wylis resursebi sakmarisia mi-
si droSi ganawilebisTvis teritoriaze ganlagebuli yvela wyalmomxmareblis 
wyalmoTxovnilebis uzrunvelyofisaTvis. Tu, B<0 e.i. ubanze wylis defici-
tia da aucilebelia Camonadenis xelmeored gadanawileba da regulirebis Ro-
nisZiebebis gatareba.

9.2. wylis resursebis menejmentis ZiriTadi 
meTodebi deficitis pirobebSi

soflis meurneobis produqciis mwarmoebeli qveynebis erT-erT ZiriTad 
problemas warmoadgens wylis resursebis araTanabari gadanawileba terito-
riaze, rac ama Tu im wyalmosargeblis wyaluzrunvelyofis Seferxebis mizezi 
xdeba. amasTan, mtknari wylis deficiti yovelwliurad ufro mkveTri xdeba. 
mtknari wylis deficitis aRmofxvra SesaZlebelia misi ekonomiis, anu wyalmox-
marebis Semcirebis gziT, rac SesaZlebelia garkveuli inJinrul-teqno-
logiuri RoniZiebebis gatarebiT. ase magaliTad: sawarmoebis gadasvla brun-
viT wyalmomaragebaze, xolo zogierT dargebSi uwylo teqnologiebis danerg-
va; morwyvis axali da progresuli meTodebis gamoyeneba, sarwyavi sistemebis 
m.q.k-is gazrda; zedapiruli da miwisqveSa wylebis gadanawileba droSi (Camona-
denis regulireba), wylis resursebis gadanawileba sivrceSi (Camonadenis ga-
dagdeba); mariliani wylebis gamtknareba; sawarmoebis wyalmoxmarebaSi zRvis 
wylis gamoyeneba; yinulebSi da mTis tbebSi Tavmoyrili wylis resursebis sau-
kunovani maragis amoqmedeba; naleqebis warmoqmnis procesebze aqtiuri zemoq-
medeba.

aRniSnuli meTodebi SeiZleba daiyos sam did jgufad:
1. wylis resursebis ekonomiuri da racionaluri gamoyeneba, rac gulisx-

mobs uwylo teqnologiebis, wyalmomaragebis brunviT da ganmeorebad-
mimdevrobiT sistemebis gamoyenebas; w.s.k-is zogierTi monawilis gamoTiSvas 
wyalmomxmarebelTa ricxvidan; morwyvis progresuli meTodebisa da saSuale-
bebis danergvas da a. S.  aRniSnulTan erTad, agreTve SesaZlebelia, sarwyavi 
normis 4-jer Semcireba da Sesabamisad sasoflo-sameurneo savargulebis 2-jer 
gazrda, rac programuli produqciis SenarCunebis da sarwyavi wylis 50%-ian 
ekonomiis saSualebas iZleva. magram, wylis ekonomiis es meTodi gamoiyeneba 
sakmarisi miwis savargulebis arsebobis SemTxvevaSi.
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2. Camonadenis ganawileba droSi (regulireba) gulisxmobs wylis resur-
sebis Camonadenis mravalwliur regulirebas deficitis Tavidan acilebis miz-
niT. am meTodis ZiriTad nakls warmoadgens didi moculobis wyalsacavebis 
mSeneblobis aucilebloba, rac Tavis mxriv, iwvevs nayofieri miwebis did far-
Tobebis datborvas. amitom, calkeul TveebSi wylis deficitis Tavidan asaci-
leblad, gamoiyeneba Camonadenis wliuri regulireba (mTliani an nawilobrivi).

3. Camonadenis ganawileba sivrceSi  anu wylis gadmogdeba sxvadasxva au-
zebidan. aRniSnuli meTodi siZviresTan erTad iwvevs mdinareebis auzebis eko-
logiuri balansis darRvevas. amitom, mSeneblobis win aucileblad unda dasa-
buTdes wylis gadagdebis mizanSewoniloba.

9.3. wyalsacavebi da maTi maxasiaTeblebi

wyalsacavebi sakmaod rTuli bunebriv-sameurneo obieqtebia. klasifika-
ciis mixedviT gamoiyofa bunebrivi wyalsacavebi (tbebi) da xelovnuri wyalsa-
cavebi, romlebic hidroteqnikuri nagebobebiT arian warmodgenilni.

amasTan, wyalsacavebis klasifikacia xdeba ama Tu im kriteriumis mixed-
viT: 1. Camonadenis regulirebis xasiaTis mixedviT: mravalwliuri, wliuri, 
kvireuli, dReRamuri; 2. geografiuli ganTavsebis mixedviT: vakis, mTiswina, 
mTis; 3. gamoyenebis pirobebis mixed-
viT: energetikuli, irigaciuli da 
kompleqsuri. hidroenergetikuli 
TvalsazrisiT wyalsacavebs asxvave-
ben hidromowyobilobebis adgilm-
debareobis mixedviT: zeda wyalsaca-
vi mowyobilia mocemuli hesis ze-
moT; sakuTrivi (sakuTari) - wyalsa-
cavi Sedis hesis SemadgenlobaSi; 
qveda wyalsacavi mowyobilia hesis 
qvemoT.

tbebis, rogorc regulatoris, 
gamoyenebis dros, Cveulebisamebr, 
xorcieldeba an wylis donis aweva 
kaSxaliT Setborvis gziT, an tbis da 
mdinaris gawmenda, anda orive RonisZiebis erTdroulad Catareba.
ganvixiloT wyalsacavis ZiriTadi maxasiaTeblebi da parametrebi (nax. 9.1.).

normaluri Setborvis done
(n.S.d.) ewodeba umaRles dones, rom-
lis mixedviTac, mdgradobis pirobe-
bis gaTvaliswinebiT, iangariSeba sa-
dawneo nagebobebis normaluri mu-
Saoba. n.S.d. SesaZlebelia SenarCune-
buli iqnas  xangrZlivi drois ganmav-
lobaSi.

forsirebuli Setborvis done 
(f.S.d.) - done, romlis daSvebac Se-
saZlebelia mcire drois ganmavloba-
Si katastrofuli xarjebis (wyaldi-
dobebis da Tavsxma wvimebis) SemTxve-
vaSi. f.S.d-is dros SesaZlebelia hi-
drokvanZis eqspluataciis normalu-
ri pirobebis darRveva.
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mkvdari moculobis done (m.m.d.) - wyalsacavis amoqmedebis umdablesi done.
wyalsacavis n.S.d-sa da m.m.d-s Soris wylis 

moculobas sasargeblo moculoba ewodeba,
(Vsas.); xolo m.m.d-s qvemoT - mkvdari moculoba
(Vmk). sasargeblo da mkvdari moculobebis jami 
wyalsacavis srul moculobas warmoadgens. 
n.S.d-sa da f.S.d-s Soris moculobas ewodeba 
rezervuli moculoba, romelic gamoiyeneba 
wyaldidobisa da wyalmovardnebis transfor-
maciisTvis.

gamofitvis zonaSi, sadac wylis Tavisufa-
li zedapiris mrudi Setborvis mruds warmoad-
gens, mimdinareobs doneebis aweva, ris Sedega-
dac warmoqmnil wylis moculobas wyalsacavis 
dinamikuri moculoba ewodeba. igi ganisazRvre-
ba modinebuli xarjiT (nax. 9.2)

wyalsacavebis maxasiaTebel parametrebs, 
romlebic funqcionalur kavSirebs asaxaven, ga-
nekuTvneba topografiuli maCvenebeli, romel-
ic ori saxisaa - statikuri da dinamikuri. sta-
tikuri maxasiaTebeli moicavs: moculobiTs, romelic asaxavs wyalsacavis do-
nis kavSirs moculobasTan  Zz.b.=f(V), xolo farTobiTi maxasiaTebeli ki wyalsa-

cavis sarkis zedapiris farTobTan damoki-
debulebas Zz.b.=f(F) (nax. 9.3.). 

orive maxasiaTebelis mniSvnelobis aRe-
ba xdeba adgilmdebareobis topografiuli 
gegmis damuSavebis Sedegad.

dinamikuri maxasiaTeblis mxedvelobaSi 
miRebiT Zz.b. warmoadgens ori cvladis funq-
cias Zz.b.=f (V; Q) (nax. 9.4.).

arsebobs wyalsacavebis sxva maxasia-
Teblebic, romlebic wyalsameurneo da wya-
lenergetikuli gaangariSebebis Catarebis 
safuZvels warmoadgenen da romelTa utyu-
aroba dgindeba wyalsacavis wylis balansis 
mixedviT

Wdar. = Wmod.  V – WaReb. + Wdab. – Wdan, (9.3.)

sadac: Wdar. aris Camonadenis daregulirebuli moculoba;

Wmod. _ wyalsacavSi wylis modineba T droSi;
V _ T drois ganmavlobaSi gamoyenebuli wyalsacavis 

moculoba (+ niSani - wyalsacavis amoqmedebis 
dros; -niSani - Sevsebis dros);

WaReb. da Wdab. _ Sesabamisad w.s.k-is monawileebis mier wyal-
sacavidan aRebuli da dabrunebuli wylis mocu-
lobebi;

Wdan. _ wylis danakargi (filtraciaze, aorTqlebaze, yi-
nulis warmoqmnaze da darabvaze) wyalsacavidan T
drois ganmavlobaSi.
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9.4. wyalsameurneo da wyalenergetikuli gaangariSebani

wylis resursebis menejmentisas, hidroenergetikuli kvanZis wyalsameur-
neo da wyalenergetikuli gaangariSebebis ZiriTad amocanas warmoadgens: 
wyalTa meurneobis ZiriTadi dargebis gamovlena, romlebic isargebleben 
kompleqsiT; Setborvis doneebis arCeva (n.S.d.; m.m.d. da f.S.d.); wyalasacavis 
mSeneblobis Sedegad datborili miwis farTobebis da meurneobaze miyenebuli 
zaralis Sefaseba; hesebis ZiriTadi parametrebis (dawneva, xarji, damyarebuli 
simZlavre) dadgena; hidroteqnikuri nagebobebis da mowyobilobebisTvis ra-
cionaluri tipisa da zomebis SerCeva; ekonomikuri efeqturobis Sefaseba; 
mTlianad kompleqsis da misi calkeuli dargebis teqnikur-ekonomikuri maCve-
neblebis gansazRvra da wyalsameurneo kompleqsis da masTan erTad myofi 
wyalsacavis eqspluataciis wesebis dadgena.

wyalsameurneo da wyalenergetikuli gamoTvlebis Sedegebis sisrule da 
sizuste damokidebulia rogorc gamoTvlis meTodze, agreTve sawyisi monace-
mebis sizusteze. aucilebel sawyis monacemebs ganekuTvneba:

I - hidrologiuri monacemebi: mdinaris gansaxilvel monakveTze dakvirve-
bebis periodSi doneTa reJimi; hidrokvanZis qveda biefSi donesa da xarjebs 
Soris damokidebulebis mrudebi, monacemebi bunebriv Camonadenze dakvirvebis 
mTeli periodis ganmavlobaSi, aseve monacemebi saangariSo maqsimalur xarjeb-
ze; wliuri Camonadenis uzrunvelyofis mrudebi da maTi parametrebi; saSualo 
mravalwliuri Camonadeni; variaciis da asimetriis koeficientebi; mdinaris 
zamTris reJimis maxasiaTeblebi gansaxilvel ubanze; yinvianoba, yinulis sisqe; 
myari Camonadenis maxasiaTeblebi - Setivtivnarebuli da fskeruli natanis mo-
culoba da Semadgenloba; aorTqlebis sidide (wliuri da saSualo Tviuri) 
xmeleTis da wylis zedapiridan wyalsacavis raionSi.

II - topografiuli masalebi: mdinaris velis gadaRebis planSetebi hori-
zontalebiT Setborvis sazRvrebSi arsebuli da dasaproeqtebeli nagebobebis 
da hidrometriuli punqtebis miTiTebiT; mdinaris grZivi profili gansaxil-
vel ubanze; wyalsacavis daxasiaTeba - sarkis zedapiris farTobisa da moculo-
bis wylis donis niSnulebTan damokidebulebis mrudebi.

III - geologiuri da hidrogeologiuri masalebi: geologiuri kveTebi da 
rukebi gruntebis fizikur-meqanikuri Tvisebebis da nagebobebis inJinrul-
teqnikur maxasiaTeblebTan erTad. miwisqveSa wylebis parametrebi (debiti, qi-
mizacia, filtraciuli unari).

IV - masalebi energosistemis maxasiaTeblebis Sesaxeb: energetikuli siste-
mis Semadgenloba, romelSic Sedis kompleqsur hidrokvanZSi dasaproeqtebeli 
hesi; energosistemis datvirTvis grafikebi (wliuri, dReRamuri) sxva hidroe-
leqtrosadgurebiT dakavebuli adgilis miTiTebiT, Tu isini CarTulni arian 
sistemaSi. energiis momxmareblebis Semadgenloba da maTi muSaobis xasiaTi, 
simZlavrisa da energiis maragi, hesebTan erTad w.s.k-is sxva monawileebis wyal-
moTxovnilebis moculobis da reJimis Sesaxeb monacemebi.

V - hidrokvanZis maxasiaTeblebi da mis SemadgenlobaSi myofi nagebobebis 
parametrebi: kompleqsuri kvanZis sqema - nagebobebis urTierTganTavsebis va-
riantebi (kaSxali, wyalmimRebebi, hesis Senoba, gamyvani arxebi, dReRamuri re-
gulirebis auzi da a. S.); Setborvis SemTxvevaSi dawnevis SesaZlo maqsimaluri 
niSnulis mdebareoba; velis geologiuri aRnagoba; sanitaruli moTxovnebi da 
a. S. wyalmimRebi nagebobebis ganTavsebis pirobebis mixedviT wyalsacavis amoq-
medebis zRvrulad SesaZlo niSnulebis mdebareoba; wyalSemkrebi da wyalgamy-
vani mowyobilobebis hidravlikuri maxasiaTeblebi; sxva nagebobebis paramet-
rebi. magaliTad, derivaciis SemTxvevaSi - monacemebi misi sigrZis, qanobis, ga-
nivi kveTis, wyalgaSvebis da dawnevis danakargebis Sesaxeb xarjis mniSvnelobis 
gaTvaliswinebiT.
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kiTxvebi

1. ra aris wyalsameurneo balansi (w.s.b.)?
2. miwisqveSa da zedapiruli wylebis wyalsameurneo balansis Sedgena.
3. ras gulisxmobs wylis resursebis ekonomiuri da racionaluri gamoyene-

ba?
4. wyalsacavebis klasifikacia.
5. ra aris wyalsacavis normaluri Setborvis done, forsirebuli Setbor-

vis done, mkvdari moculobis done da rezervuli done?
6. ra aris wyalsacavis sasargeblo da sruli moculoba?
7. ra aris wyalsacavis dinamikuri moculoba?
8. wyalsameurneo da wyalenergetikuli gamoTvlebis aucilebeli sawyisi 

monacemebi.
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Tavi 10. sarwyavi sistemebis menejmenti da
wylis resursebis mdgradi ganviTareba

sarwyavi sistemebis, kerZod wyalsameurneo sistemebis menejmenti da
racionaluri sainJinro gadawyvetilebebis miReba bunebrivi pirobebis gaT-
valiswinebiT SesaZlebelia maTematikuri modelirebis meSveobiT. modeli-
reba saSualebas iZleva ganxilul iyos menejmentis sxvadasxva alternati-
uli variantebi da gaanalizebul iqnas maTi Sedegebi. modelirebis efeq-
turoba, bolo periodSi kidev ufro gaizarda kompiuterizaciis meSveobiT. 

TavSi ganxilulia wylis resursebis menejmentis amocanebi "mdgrad 
ganviTarebasTan" kavSirSi da is sakiTxebi, romelTa gaTvaliswineba auci-
lebelia sarwyavi sistemebis dagegmarebis dros. 

aRniSnulia sarwyavi sistemebis menejmentis problemebi, amocanebi da 
Sesabamisi maTematikuri amocanebis dasmis principebi. amasTan, detaluradaa 
ganxiluli optimizaciuri da imitaciuri modelireba: imitaciuri eqsperi-
mentis Catarebis zogadi principi da mimdevroba. calke paragrafadaa ga-
moyofili sarwyavi sistemis stoqastikuri modeli.  

10.1. soflis meurneobaSi wylis resursebis mdgradi ganviTareba

soflis meurneobaSi wylis resursebis mdgradi ganviTarebis mizania im 
wesebis SemuSaveba, romlebic ekonomikuri amocanebis amoxsnis dros, pirvel 
rigSi gaiTvaliswineben garemoze zemoqmedebas, xolo mdgradi ganviTarebis 
variantebis ganxilvisas gaxdian amoxsnads ekologiur faqtorebs. 

mdgrad ganviTarebas safuZvlad udevs sami ZiriTadi mizani, romlebic  
cnobilia rogorc “3 Es”:

٭ ekologiuri mTlianoba (Environmental integrity);
٭ ekonomikuri efeqturoba (Economic efficiency);
٭ samarTlianoba (Equity), dRevandeli da momavali Taobebis, kulturuli 

da ekonomikuri interesebis gaTvaliswineba.
wylis resursebis menejmentis dagegmareba moicavs ara mxolod arsebuli 

situaciis, socialur-ekonomikuri faqtorebis, ekologiuri sistemis poten-
cialuri moculobis analizs da arsebuli resursebis aRricxvas, aramed sazo-
gadoebis moTxovnilebasac resursebis samarTliani ganawilebis mizniT, rac 
gulisxmobs mosaxleobasTan efeqtur urTierTqmedebas.

ukanasknel periodSi wylis resursebis menejmentis dagegmarebis ganvi-
Tarebas xeli Seuwyo inovaciam da integraciam, amasTan praqtika gviCvenebs, rom 
aucilebelia Semdegi faqtorebis gaTvaliswineba: 

1. wylis resursebis SezRuduli moculoba unda ganixilos rogorc ekono-
mikuri zrda-ganviTarebis damabrkolebeli faqtori;

2. ekologiuri faqtori (gansakuTrebiT wylis xarisxi, vinaidan am faqtor-
zea damokidebuli soflis meurneobaSi gamosayeneblad vargisi wylis 
moculoba da cxovrebis done zogadad);

3. socialur-ekonomikuri aspeqti mTlianad;
4. iuridiuli da politikuri (adgilobrivi, zogad-nacionaluri da saer-

TaSoriso) problemebi (ganviTarebis strategia da mis mier dadebuli Se-
zRudvebi);

5. perspeqtivis ganusazRvreloba (maT Soris hidrologiuri stoqastiku-
roba, klimatis cvalebadoba da moTxovnilebis done momavalSi).
amJamad, sazogadoeba midis im Segnebamde, rom mdgrad ganviTarebaSi um-

Tavresia ekologiuri da socialur-ekonomikuri amocanebis amoxsna. wylis 
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problema SeiZleba gaxdes ganviTarebis procesis damabrkolebeli erT-erTi 
ZiriTadi faqtori.

vinaidan, zemoT aRniSnuli faqtorebi ganxilul unda iqnas kompleqsu-
rad, wylis resursebis menejmenti iTvaliswinebs wyalsameurneo kompleqsebis 
dagegmarebis dros gamoyenebuli iyos rTuli xerxebi, romelTa meSveobiT Se-
saZlebelia ama Tu im sainJinro gadawyvetilebis Sedegebis gansazRvra dageg-
marebis uamrav variantebs Soris.

mdgradi ganviTarebis procesi da marTvis dagegmareba unda eyrdnobodes 
wesebs, romlebic iTvaliswineben yvela teqnikur da ekonomikur aspeqts da ma-
Ti realizebis SesaZlo Sedegebs. amisaTvis saWiroa ara mxolod dRevandeli 
situaciis da SesaZlo ganviTarebis, socialur-ekonomikuri sistemis, resurse-
bis da ekologiuri sistemis potencialis gaTvaliswineba, aramed sazogadoebis 
moTxovnilebis gansazRvrac, raTa miRweul iqnas resursebis samarTliani gana-
wileba. imisaTvis, rom sarwyavi sistema iyos sicocxlisunariani, aucilebelia 
gaTvaliswinebul iqnas saerTaSoriso, saxelmwifoebrivi, regionaluri da ad-
gilobrivi kanonebi da wesebi.

wylis resursebis menejmentis da gamoyenebis optimizaciis klasikurma 
midgomebma arsebiTad dakarges TavianTi mniSvneloba ganviTarebis sxvadasxva 
scenaris ekologiur da socialur-ekonomikur sferoze zemoqmedebis kom-
pleqsuri analizis TvalsazrisiT.

msxvil w.s.k-s SemTxvevaSi maTi ganviTarebis scenarebi da wyalTa meur-
neobis Tanamedrove mdgomareobis amsaxveli informacia grZelvadiani (25-30 
weli), saSualo vadiani (10-15 weli) da mimdinare (1-5 weli) dagegmarebis safuZ-
vels warmoadgens. 

amrigad, wylis resursebis aRniSnuli problemebis Seswavla da Sesabamisi 
marTvis SemuSaveba moiTxovs maTematikuri modelirebis aparatis prognozuli 
(imitaciuri), wyalsameurneo sistemis reJimebis da parametrebis, agreTve, mo-
nitoringis ganviTarebis modelebis gamoyenebas.   

10.2. sarwyavi sistemebis marTvis problemebi da amocanebi

sarwyavi sistemis qveS igulisxmeba wyalsameurneo obieqtebis da teqni-
kuri nagebobebis kompleqsi, yvela is obieqti, romelic dakavSirebulia wyal-
sameurneo marTvasTan da agreTve dargobrivi infrastruqtura. sistemis ele-
mentebis urTierTzegavlenis Seswavla xdeba ara mxolod hidravlikuri Tval-
sazrisiT, aramed rogorc wyalTa meurneobebis urTierTobebis sistema, anu 
organizaciul, ekonomikur da kanonmdeblobis aspeqtebiT. 

sarwyavi sistemis funqcionireba iyofa Semdeg mimarTulebebad: kvleve-
bi, proeqtireba, mSenebloba, teqnikuri eqspluatacia, monitoringi, teqnikuri 
marTva, dargobrivi marTva. aRniSnuli mimarTulebebi eyrdnoba fundamentur 
da dargobriv samecniero kvlevebis Sedegebs.

wyalsameurneo problemebis ganxilvis da Sesabamisi maTematikuri amoca-
nebis dasmis da amoxsnis dros umniSvnelovanes rols TamaSobs egzogenuri 
faqtorebis Taviseburebani (bunebrivi, ekonomikuri, socialuri da sxva), ro-
melTa zegavleniT iqmneba, viTardeba da funqcionirebs w.s.k. bunebrivi faqto-
rebis erTobliobis stoqastikuroba aucilebels xdis bunebaSi wylis wrebrun-
vis mTeli procesis da misi Semadgeneli nawilebis aRweras, kerZod mdinaris Ca-
monadenis, aorTqlebis da a.S. SemTxveviTi procesebis Teoriaze da sxva maTe-
matikur disciplinebze dayrdnobiT.

wyalsameurneo amocanebi gansxvavdebian erTmaneTisgan moculi terito-
riis farTobis, nagebobebis da RonisZiebebis, sakvlevi obieqtebis raodenobis 



119

da maTi urTierTkavSirebis mixedviT. wyalsameurneo sistemebis modelirebis 
aqtualur problemebs ganekuTvneba:

٭ wylis da niadagis resursebis erToblivi gamoyenebis optimizacia;
٭ w.s.k-s funqcionirebis racionaluri reJimebis da parametrebis gan-

sazRvra;
٭ bunebrivi wylebis da wyal-marilianobis balansis dinamikis prognozi da 

Sefaseba;
٭ wyaldacviTi kompleqsebis parametrebis da struqturis optimizacia;
٭ w.s.k-s gavlenis Sefaseba socialur-ekonomikur da bunebriv sferoebze;
٭ teritoriis ganviTarebis mdgradi ekonomikurad efeqturi da ekologi-

urad usafrTxo variantebis dasabuTeba;
٭ niadagebis wyaldidobebisagan da sxva wylis mavne zemoqmedebebisagan 

dacva;
٭ wylis da sanapiro ekosistemebis funqcionireba da agreTve maTTan dakav-

Sirebuli xmeleTis ekosistemebi da a.S.
sarwyavi sistemebis maTematikur modelebs gaaCniaT Taviseburebebi, ro-

melTa gamo isini miekuTvnebian gamoyenebiTi xasiaTis mqone modelebis damou-
kidebel klass. es specifika upirveles yovlisa gamowveulia modelirebadi ob-
ieqtebis TaviseburebebiT, wylis mniSvnelovnebiT da misi ormagi xasiaTiT. 
w.s.k-s aRniSnuli dualizmi ganapirobebs Sesabamisi maTematikuri modelebis 
mravalkriteriulobas. ekonomikuri TvalsazrisiT sistemis funqcionirebis 
reJimis da parametrebis saukeTeso varianti TiTqmis arasdros ar Seesabameba 
wyalsameurneo obieqtebis ekologiurad saukeTeso mdgomareobas, xolo Tavis 
mxriv aseTi mdgomareoba ver uzrunvelyofs misaReb sameurneo-sawarmoo 
dones.  amitom, globaluri gagebiT, yovelTvis iZebneba w.s.k-s ganviTarebisa da 
funqcionirebis romelime kompromisuli varianti. Sesabamisi variantis SerCeva 
damokidebulia mraval sxvadasxva faqtorze. am faqtorebis gaTvaliswineba 
mniSvnelovan rols TamaSobs realuri wyalsameurneo sistemebis da procesebis 
SesamuSavebli maTematikuri modelebis adekvaturobaSi.

w.s.k-s funqcionirebasa da ganviTarebaze moqmedi yvela bunebrivi pro-
cesi interpretirdeba rogorc uwyveti. magram, amis ganvrcoba ar SeiZleba 
marTvis yvela parametrze da miTumetes wyalsameurneo da wyaldacviTi nage-
bobebis teqnikur maxasiaTeblebze, rac ganapirobebs wyalsameurneo sistemebis 
mraval modelSi principulad diskretuli parametrebis Semotanas.

amocanebis kompiuteruli realizebas aqvs didi programuli kompleqse-
bis damaxasiaTebeli Tvisebebi. aseTi kompleqsebis programuli uzrunvelyofa 
daiyofa ZiriTadad (problemuri) da damatebiTad (momsaxureobrivi). 

ZiriTadi programuli uzrunvelyofa orientirebulia im problemuri 
amocanebis amoxsnaze, romelTa erTobliobac qmnis wyalsargeblobis maTemati-
kuri modelebis sistemas. 

damatebiTi uzrunvelyofa Sedgeba monacemTa marTvis saSualebebis er-
Tobliobisagan (maTi Seyvana, Sevseba, koreqtireba, dacva da a.S). amis garda da-
matebiTi uzrunvelyofis SemadgenlobaSi Sedis modelirebis Sedegebis vizua-
lizaciis saSualebebi, programuli interfeisebis da sxva amdagvari elemente-
bi.

msxvili w.s.k-s mravali wyalsameurneo amocanebis maTematikuri aRweri-
loba da maTi amoxsna romelime "universaluri" algoriTmiT ara mxolod saeW-
vo, aramed aramiznobrivia. amitom msxvili w.s.k-s analizisTvis unda gamoyene-
buli iqnas daraionebis ramdenime tipi (skala). daraionebis yoveli skala eq-
vemdebareba sistemur principebs da iTvaliswinebs mraval sxvadasxva faqto-
rebs. maT Soris umTavresia gamoyofili raionis sazRvrebSi modelis realur 
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obieqtTan adekvaturobis SenarCuneba informaciis agregirebis dros, agreTve 
maTamatikuri formalizacia da konkretuli amocanis amoxsna. baseinuri mid-
gomis realizeba iZleva saSualebas gamoyofili teritoriisTvis sakmarisi si-
zustiT aRiweros wylis resursebis, ekologiuri da ekonomikuri qvesistemebis 
kavSirebis arsi da dinamika. 

msxvili regionaluri (baseinuri) proeqtebis dasabuTeba Semdeg etapebad 
mimdinareobs:

1. proeqtiT gaTvaliswinebuli RonisZiebebis winaswari dagegmareba;
2. dafinansebis wyaroebis da obieqtebis ZiriTadi kriteriumebis gan-

sazRvra;
3. sawyisi monacemebis Segroveba da momzadeba;
4. saproeqto gadawyvetilebebis alternativebis SerCeva. 

saWiro informaciis Segroveba xdeba sxvadasxva organizaciebis meSveo-
biT (bunebis dacvis samsaxurebi, sanitarul-epidemiologiuri kontroli, hi-
drometeorologiuri samsaxurebi da a.S). ukanasknel periodSi teritoriaze
sameurneo moRvaweobis ganviTarebis gadawyvetilebebis miRebis sistemis aq-
tiur Semadgenel nawils warmoadgens ekologiuri eqspertiza. amitom yvela
etapze gadawyvetilebebis miReba moiTxovs ekonomikur da ekologiur dasabu-
Tebas. 

proeqtis ekonomikuri Sedegebis Sefaseba xorcieldeba komerciuli, sa-
biujeto da ekonomikuri efeqturobis maCveneblebis meSveobiT, rac iZleva sa-
Sualebas gaTvaliswinebul iqnas proeqtis monawileTa mravalferovani moT-
xovnebi.

wyalsameurneo gadawyvetilebebis miRebis stadiebze savaldebuloa in-
formaciis sizustis da detalurobis sxvadasxva xarisxi. 

informaciuli uzrunvelyofis problemebi SeiZleba daiyos sam ZiriTad 
tipad: 

1. obieqturi problemebi, gamowveulia Tanamedrove w.s.k-s specifikiT;
2. subieqturi problemebi, mniSvnelovan rols TamaSobs finansuri, mate-

rialuri, SromiTi da sxva resursebis SezRudva sruli monitoringis Ca-
satareblad;

3. specifikuri problemebi. es problemebi Cndeba modelirebis procesis 
dros. am jgufs ekuTvnis informaciis dekompoziciis da agregirebis 
problemebi.
cnobilia, rom wyalTa meurneobaSi marTvis yvela amocana ganicdis "in-

formaciul SimSils". hidrogeologiuri, geologiuri, topografiuli da kli-
maturi informacia Zalian sxvadasxvagvari da vrcelia rac ganapirobebs rig 
specifikur sirTuleebs w.s.k-s maTematikuri modelebis informaciuli uzrun-
velyofis dros. wamoWrili problemebi garkveulwilad axasiaTebs maTemati-
kuri modelebis farTo speqtrs. 

w.s.k-s marTvis modelebis arasruli informaciuli uzrunvelyofa ob-
ieqturia im gagebiT, rom igi asaxavs modelirebadi obieqtis arasrul Seswav-
las, romlis xarisxi SeiZleba iyos damakmayofilebeli an aradamakmayofilebe-
li.

maTematikuri modelebis nebismieri sistemis informaciuli uzrunve-
lyofis struqturizacia TviT sistemis agebis procesis da yvela masSi Semava-
li kerZo modelis  ganuyofeli nawilia. w.s.k., rogorc modelirebadi obieqti, 
ganixileba dinamikur marTvad sistemad, romelic funqcionirebs SemTxveviTi 
bunebrivi faqtorebis zemoqmedebiT.
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10.3. sarwyavi sistemebis modelireba

modeli aris materialuri an warmosaxviTi obieqti, romelic Seswavlis 
procesSi cvlis originals kvlevisTvis aucilebeli tipiuri Tvisebebis Senar-
CunebiT. kargad agebuli modeli, Seswavlis TvalsazrisiT, bevrad xelmisawv-
domia, vidre realuri obieqti.

wyalsameurneo, kerZod sarwyavi sistemebis maTematikuri modelireba
warmoadgens urTierTdamokidebuli amocanebis agebis mravalaspeqtian pro-
ceduras, romelic etapobrivi detalizaciis princips emorCileba.

wyalsameurneo sistemebis maTematikur modelebs gaaCniaT Taviseburebe-
bi, romelTa gamo isini miekuTvnebian gamoyenebiTi xasiaTis mqone modelebis 
damoukidebel klass. es specifika upirveles yovlisa gamowveulia modelire-
badi obieqtebis TaviseburebebiT, wylis mniSvnelovnebiT da misi ormagi xasia-
TiT. w.s.s-s aRniSnuli dualizmi ganapirobebs Sesabamisi maTematikuri mod-
elebis mravalkriteriulobas. ekonomikuri TvalsazrisiT sistemis funqcio-
nirebis reJimis da parametrebis saukeTeso varianti TiTqmis arasdros ar See-
sabameba wyalsameurneo obieqtebis ekologiurad saukeTeso mdgomareobas, 
xolo Tavis mxriv aseTi mdgomareoba ver uzrunvelyofs misaReb sameurneo-
sawarmoo dones.  amitom, globaluri gagebiT, yovelTvis iZebneba w.s.s-s ganvi-
Tarebisa da funqcionirebis romelime kompromisuli varianti. Sesabamisi va-
riantis SerCeva damokidebulia mraval sxvadasxva faqtorze. am faqtorebis 
gaTvaliswineba mniSvnelovan rols TamaSobs realuri wyalsameurneo sisteme-
bis da procesebis SesamuSavebli maTematikuri modelebis adekvaturobaSi.

w.s.s-s funqcionirebasa da ganviTarebaze moqmedi yvela bunebrivi pro-
cesi interpretirdeba rogorc uwyveti. magram, amis ganvrcoba ar SeiZleba 
marTvis yvela parametrze da miTumetes wyalsameurneo da wyaldacviTi nage-
bobebis teqnikur maxasiaTeblebze, rac ganapirobebs wyalsameurneo sistemebis 
mraval modelSi principulad diskretuli parametrebis Semotanas.

wyalsargeblobis maTematikuri modelirebis damatebiT programul 
uzrunvelyofaSi gansakuTrebuli adgili ukavia geoinformaciul sistemebs 
(gis).

wyalsameurneo modelebis sistemaSi SeiZleba Camoyalibdes gis-is ramde-
nime qvetipi: miwis da wylis resursebis, niadagebis da adgilmdebareobis re-
liefis, tyis resursebis, msxvili qalaqebis meurneobebis da a.S. gis-is yoveli 
qvetipi igeba rogorc mravalmiznobrivi da mravalfunqciuri informaciul-
modelirebadi sistema da funqcionirebs problemur amocanebTan kompleqsSi.

amJamad, wyalTameurneobis sistemebis saerTo maTematikuri modeli, ro-
melic gaiTvaliswinebs maT mravalferovan Taviseburebebs, ar arsebobs. amito-
mac, yvela konkretuli w.m.s-Tvis muSavdeba specialuri maTematikuri modeli, 
romelic misi parametrebis SerCevis saSualebasa da misi sxvadasxva wylianobis 
da wyalmoxmarebis pirobebSi funqcionirebis analizis Catarebis saSualebas 
iZleva. amgvari modeli warmoadgens aucilebel elements w.m.s-is marTvis yvela 
etapze.

maTematikuri modelis agebis sawyis etaps warmodgens raRac amocana, ro-
melTa Soris farTodaa gavrcelebuli rogorc deskriptuli, agreTve optimi-
zaciuri maTematikuri, romlebic axasiaTeben sxvadasxva procesebs da movle-
nebs (magaliTad resursebis ganawileba, racionaluri marTva da a.S).

maTematikuri modelis asagebad pirvel rigSi xdeba kvlevis obieqtis da 
miznis Camoyalibeba. Semdeg gamoiyofa mniSvnelovani maxasiaTeblebi da xdeba 
modelis elementebs Soris kavSiris aRwera, ris Semdegac formalizdeba ur-
TierTkavSiri. maTematikuri modelis gamoTvlis Semdeg xorcieldeba miRebu-



122

li Sedegis analizi. mocemuli algoriTmis meSveobiT SesaZlebelia nebismieri 
optimizaciuri amocanis amoxsna mravalkriteriumianis CaTvliT. 

optimizacia aris mocemuli moTxovnebis da SezRudvebis gaTvaliswine-
biT amocanis amoxsnis saukeTeso (mraval SesaZlebelTa Soris) variantis povna. 
magaliTad, wylis deficitis periodSi w.m.s-is komponentTa Soris wylis gada-
nawilebis saukeTeso variantis, w.m.s-is saukeTeso (optimaluri) parametrebis 
SerCeva da a.S

optimizaciur modelebs, maT Soris mravalkriteriumianebs, gaaCniaT 
saerTo Tviseba - cnobilia mizani (an ramdenime mizani), romlis misaRwevad xSi-
rad gamoiyeneba rTuli sistemebi, romelTa amocanaa prognozireba da kvleva. 
am SemTxvevaSi Cven vxvdebiT zemoT aRniSnuli gegmis realizaciis sirTules 
romelic SemdegSi mdgomareobs: rTul sistemaSi mravali kavSiria elementebs 
Soris; realuri sistema ganicdis SemTxveviTi faqtorebis gavlenas da maTi 
gaTvaliswineba analitikuri gziT SeuZlebelia.

mravalkriteriulobis pirobebSi, Cndeba miznebis gaurkvevlobis prob-
lema, romelic tipiuria nebismieri msxvili teqnikuri proeqtisaTvis. am piro-
bebSi aucilebeli xdeba miznebis gaurkvevlobis gadalaxva, anu, sxva sityvebiT, 
SesaZlo kompromisis moZiebis saSualeba, romelic mravalkriteriuli amoca-
nis amoxsnis saSualebas iZleva. egreTwodebuli kompromisuli gadawyvetile-
bebi ar warmoadgenen mkacrad optimalur gadawyvetilebebs da rigi kriteri-
umebis Tanaxmad misaReb gadawyvetilebebs warmoadgenen. gadawyvetilebis ram-
denime kriteriumis mixedviT dasabuTebis amocana, bolomde formalizebuli 
ar aris da saboloo gadawyvetilebas iRebs adamiani. mkvlevaris movaleobaa 
daexmaros gadawyvetilebis mimReb pirs miiRos gadawyvetileba, misi TiToeuli 
variantis upiratesobebisa da uaryofiTi mxareebis gaTvaliswinebiT.

arsebobs wyalTameurneobis sistemebis marTvis amocanebis amoxsnis pro-
cesSi kompromisis miRwevis Semdegi meTodebi:

1. kriteriumTa xazovani gaerTianeba. am meTodSi kerZo kriteriumebis nac-
vlad (socialuri, ekonomikuri) ganixileba erTi xazovani kriteriumi wo-
niTi koeficientis daniSvnis xarjze, anu gamoiyeneba araformalizebuli 
midgoma.

2. efeqturi gadawyvetilebebis sferos dadgena (paretos sfero).  am meTo-
dis ZiriTadi ideaa mravalkriteriumiani amocanis amoxsnis im variante-
bis ugulvebelyofa, romlebic Tavidanve uSedegoa. es SesaZlebelia, Tu 
ganvsazRvravT efeqturi gadawyvetilebebis sferos, an egreTwodebul 
paretos sferos (italieli ekonomisti. meTodi SemoTavazebulia 1904 w.). 
paretos meTodi erTaderTi amonaxsnis gamoyofis gareSe, mniSvnelovnad 
aiolebs efeqturi gadawyvetilebis SerCevis proceduras, vinaidan, mra-
vali efeqturi gadawyvetilebebis analizi ufro advilia vidre mravali 
SesaZlebeli amonaxsnebis ganxilva-analizi. ama Tu im gadawyvetilebis 
saboloo SerCeva xorcieldeba araformalur meTodebze dayrdnobiT.

3. Tanmimdevruli daTmobis meTodi. am meTodiT xorcieldeba miznebis kla-
sifikacia gamocdis safuZvelze. Tavidan iZebneba gadawyvetileba, ro-
melsac yvelaze mniSvnelovani kriteriumi ayavs maqsimumamde. Semdeg am 
kriteriumis mniSvneloba fiqsirdeba garkveul, ufro dabal doneze vi-
dre optimumi. am SezRudvasTan erTad iZebneba gadawyvetileba, romel-
sac maqsimumamde ahyavs mniSvnelobiT meore kriteriumi, romelic Semd-
gomSi aseve fiqsirdeba garkveul, ufro dabal doneze da xdeba procesis 
optimizacia mesame kriteriumis mixedviT. amgvarad miRebuli gadawyve-
tileba ar aris optimaluri arc erTi kriteriumis mixedviT, Tumca  
erTdroulad yvelas iTvaliswinebs. miRebuli SeRavaTebis mniSvneloba 
dgindeba gamocdis Sedegad. maTi dasabuTeba TiToeuli kriteriumisaT-
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vis SesaZlebelia, kriteriumTa mniSvnelobebis cvlilebebis winaswari 
SeswavliT. aRniSnuli meTodis upiratesoba imaSi mdgomareobs, rom aq 
dauyovnebliv Cans, Tu romeli maCveneblis SezRudvis xarjze xdeba 
meore maCveneblis mogeba da ra saxis mogebazea saubari. 

4. ori Tanabari mniSvnelobis kriteriumebisaTvis kompromisuli gadawyve-
tilebis miRebis meTodi.  am meTodSi TiToeuli kriteriumisaTvis dgin-
deba misi optimaluri mniSvneloba da xdeba damatebiTi pirobis Setana. 
optimaluria gadawyvetilebis is varianti, romelSic TiToeuli krite-
riumis fardobiTi gadaxra sakuTari optimaluri mniSvnelobisgan met-
naklebia.

5. ZiriTadi kriteriumis gamoyofis meTodi. es meTodi yvelaze xSirad ga-
moiyeneba mravalkriteriumiani amocanis erTkriteriumianamde dayvanis 
dros. kompromiss am SemTxvevSi warmoadgens mTavari kriteriumis SerCeva 
da SezRudvebis daweseba. ZiriTad kriteriumad, umeteswilad miRebulia 
ekonomikuri kriteriumi, radgan mxolod fulis erTeuli warmoadgens 
iseTi produqciis saerTo sazoms, rogoricaa eleqtroenergia, mosavali, 
gadazidvebis moculoba da a.S. miznebi, romlebic ar SeiZleba gamoixatos 
RirebulebiT (iseTi socialuri miznebi rogoricaa: wyaldidobisgan 
dacva, komunalur-sayofacxovrebo moTxovnilebebis dakmayofileba, wy-
lis resursebis, ekosistemebis dacva), SezRudvebis saxiT SemoiReba. aR-
saniSnavia, rom praqtikaSi optimizaciis es meTodi gamoiyeneba yvelaze 
xSirad.
rTuli sistemebis Seswavlisas wamoWrili problemebis gadawyvetis sir-

Tulis garda aRsaniSnavia isic, rom optimizaciis meTodis gamoyenebis dros 
originalis da modelis Sedareba SesaZlebelia mxolod maTematikuri aparatis 
gamoyenebis dasawyisSi an mis Semdeg, anu Sualeduri Sedegebi SeiZleba ar iyos 
realuri suraTis Sesabamisi, ris gamoc, praqtikam moiTxova modelirebis ufro 
moqnili meTodi - imitaciuri modelireba. 

imitacia (imitatio) aris procesis an ekonomikuri obieqtis modelis Seqmna 
kvlevis, Seswavlis da prognozirebis mizniT. Cveulebriv, imitaciuri modelis
qveS, igulisxmeba kompiuteruli programebis kompleqsi, romlebic aRweren 
sistemis sxvadasxva blokis funqcionirebas da maT urTierTkavSiris wesebs. 
SemTxveviTi sidideebis gamoyeneba aucilebels xdis mravaljeradi eqsperimen-
tebis Catarebas imitaciuri sistemis gamoyenebiT da miRebuli Sedegebis sta-
tistikur analizs. imitaciuri modelebis gamoyenebis farTod gavrcelebul 
magaliTs warmoadgens amocanebis amoxsna monte-karlos meTodiT. gamomdinare 
aqedan, imitaciuri modeli warmoadgens kompiuterze Catarebul eqsperimen-
tebs.

maTematikur modelTan SedarebiT, imitaciur models Semdegi upirate-
soba gaaCnia: igi metad axlosaa realur sistemasTan; blokuri principi iZleva 
yvela blokis verificirebis saSualebas sistemaSi CarTvamde; SesaZlebelia 
ufro rTuli xasiaTis mqone damokidebulebebis gamoyeneba.

CamoTvlil upiratesobebTan erTad aRsaniSnavia imitaciuri modelebis 
uaryofiTi mxareebic: imitaciuri modelis ageba bevrad rTuli, Zviri da 
xangrZlivi procesia. amasTan igi moiTxovs realuri procesis ufro Rrma Ses-
wavlas.

SeiZleba gamovyoT imitaciuri modelis sami ZiriTadi funqcia:
1. momxmareblis uzrunvelyofa w.s.k-s parametrebis Seyvanis, kontrolis da 

koreqciis mosaxerxebeli aparatiT da momijnave problemur amocanebTan 
kavSirebiT. es funqcia saSualebas iZleva SeirCes imitaciuri modelis 
muSaobis varianti obieqtis specifikidan gamomdinare.
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2. imitaciuri eqsperimenti. es funqcia moicavs w.s.k-s nebismieri elementis 
funqcionirebis dinamikuri elementebis miRebas gansazRvrul drois in-
tervalSi. aRniSnuli maxasiaTeblebi damaxasiaTebelia imitaciis perio-
disTvis, romelic SesaZlebelia ar aris dakavSirebuli w.s.k-s muSaobis 
realur drosTan. imitaciis periodis xangrZlivoba damokidebulia gan-
sasazRvrav parametrebze. imitaciuri eqsperimenti aris modelis cen-
traluri bloki. 

3. imitaciuri eqsperimentis Sedegebis statistikuri damuSaveba da w.s.k-s 
funqcionirebis integraluri maxasiaTeblebis miReba. am funqciis Ziri-
Tad mizans warmoadgens imitaciuri eqsperimentis Sedegebis gardaqmna 
agregirebad formaSi. informaciis agregireba xorcieldeba or etapad. 
pirvel etapze momxmarebeli dialogur reJimSi ayalibebs funqcionire-
bis saimedoobis maCveneblebs. es maxasiaTeblebi SeiZleba ganekuTvne-
bodes rogorc sistemis calkeul elementebs, agreTve elementebis jgu-
febs an mTlian sistemas. meore etapze momxmarebeli irCevs am maCveneble-
bis statistikuri damuSavebis xerxs. vinaidan maCveneblebis da maTi agre-
girebis SerCeva mTlianad damokidebulia momxmarebelze, kompiuteruli 
gamoTvlebis dros aucilebelia dialoguri procedurebis unifikacia,
ris Sedegadac w.s.k-s elementebis funqcionirebis saimedooba SeiZleba 
interpretirebuli iqnas maxasiaTeblebis saboloo SekrebiT.
imitaciuri modelis aRniSnuli funqciebis uzrunvelyofa xorcieldeba 

sami ZiriTadi blokiT: mosamzadebeli, imitaciuri eqsperimenti da Sedegebis 
damuSaveba. 

imitaciuri eqsperimentis Casatareblad saWiro problemuri informacia 
SeiZleba mocemul iqnas uSualod an miRebul iqnas sxva modelebze muSaobis 
Sedegad. modelirebadi obieqtebis konkretuli specifikis gaTvaliswinebiT, 
Cveulebriv sakmaod rTulia winaswar ganisazRvros, Tu romeli monacemebi aiR-
eba sxva modelebis magaliTidan da romelTa Seyvana moxdeba uSualod. amitom 
gaTvaliswinebulia problemuri sawyisi monacemebis Seyvanis ori alternati-
uli xerxi - avtonomiuri (pirdapiri) da sistemuri (momijnave amocanebis Sema-
vali failebis gardaqmniT).

problemuri informaciis garda, romelic uSualod aRwers modelireba-
di obieqtis konkretul parametrebs, arsebiTia damatebiTi (servisuli) infor-
macia. servisuli informaciis mniSvnelovani nawili aris parametrebis nakrebi,
romelic gansazRvravs imitaciuri eqsperimentis teqnologias da Sesabamisi 
sawyisi monacemebis specifikas. am parametrebis nakrebs reJimul veqtors uwo-
deben.

reJimuli veqtoris SemoReba gamowveulia imiT, rom imitaciuri eqsperi-
mentebis Casatareblad saWiro problemuri informacia yovelTvis ar aris xel-
misawvdomi. amasTan mizanSewonilia am eqsperimentebis gamartiveba. reJimuli 
veqtoris komponentebi uzrunvelyofen imitaciis Catarebas gamartivebuli 
algoriTmebiT, romlebic iTvaliswineben konkretuli obieqtis specifikas.

reJimuli veqtoris yoveli komponenti gansazRvravs imitaciuri eqsperi-
mentis romelime Taviseburebas. amitom sxvadasxva komponentebis mniSvnelobe-
bi logikuradaa dakavSirebulebi erTmaneTTan.

reJimuli veqtoris pirveli jgufi gansazRvravs imitaciuri eqsperimen-
tis Catarebis meTodologiis zogad maxasiaTeblebs. is SeiZleba efuZnebodes 
mdinaris Camonadenis kalendarul mwkrivebs an monte-karlos meTodiT sta-
tistikurad modelirebul mwkrivebs.

mwkrivebis statistikurad modelirebis dros maTi sigrZe SeiZleba gan-
sazRvrul iqnas winaswar an gamoTvlebis periodSi saZiebo maxasiaTeblebis sa-
Wiro sizustis da miRebuli Sedegebis statistikuri mdgradobis mixedviT. 
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gamoTvlebis sizusteze agreTve moqmedebs wlis Sidawliur intervale-
bis dayofis xerxebze da dinamikuri parametrebis gasaSualoebis meTodebze. 

komponentebis meore jgufi gamoyofs gamartivebebs, romlebic SeiZleba 
miRebul iqnas modelSi gamoTvlebis Sromatevadobis Sesamcireblad. magali-
Tad, imitacia SeiZleba Catardes wylis xarisxis, meoradi dabinZurebis, TviT-
gawmendis da a.S. gauTvaliswineblad.

komponentebis mesame jgufi ganixilavs w.s.s-s rogorc marTvad sistemas. 
gansaxilvel modelSi marTvis wesebi fiqsirdeba imitaciur eqsperimentamde. 

imitaciuri eqsperimenti pirvel rigSi moicavs wylis balansis gaangari-
Sebas. amasTan, xdeba dinamikuri maxasiaTeblebis aproqsimacia drois saangari-
So intervalebis mixedviT. balansis angariSi xorcieldeba sxvadasxva detalu-
robiT gansaxilveli obieqtis Taviseburebebis gaTvaliswinebiT. magaliTad, 
Tu nakadis romelime ganiv kveTSi kalapotis hidravlikuri da morfometriuli 
maxasiaTeblebi arsebiTad gansxvavdebian, maSin aucilebelia gaTvaliswinebu-
li iyos wyalmciroba mdinaris sxvadasxva xarjis dros. 

10.4. sarwyavi sistemis stoqastikuri modeli

wylis resursebis menejmentis dros metad mniSvnelovania sarwyavi sis-
temis swori daproeqteba. sarwyavi sistemis struqturis dasabuTebisaTvis 
farTod gamoiyeneba maTematikuri modelebi, romelSic gaTvaliswinebulia 
naleqebis da mdinaris Camonadenis albaTuri maxasiaTeblebi. amasTan, modelSi 
SesaZlebelia gaTvaliswinebul iqnas miwisqveSa wylebis gamoyenebis SesaZleb-
loba im periodisTvis, rodesac zedapiruli nakadebi ar aris sakmarisi.

amocanis amoxsnis dros ganisazRvreba rogorc strategiuli maCveneble-
bi (calkeuli kulturebis mier dakavebuli farTobebi da a.S.), agreTve soflis 
meurneobis warmoebis taqtikuri maxasiaTeblebi (sarwyavi farTobebis, norme-
bis da morwyvis meTodebis Tanafardoba) wylis resursebiT uzrunvelyofis 
sxvadasxva pirobebis dros. 

stoqastikuri modelis ganxilvis dros miRebulia, rom bunebrivi nale-
qebiT an wylis resursebiT uzrunvelyofa xasiaTdeba SemTxveviTi wrfivi veq-
toriT. Tu naleqebis ganawilebis sixSire  -s aRvniSnavT f() -iT, xolo u da-
tenianebis dros, sarwyavi sistemebis meurneobebSi sufTa mogebas F(u,), maSin, 
saSualo mogeba morwyvidan ganisazRvreba integraliT

.
ganvixiloT situacia, rodesac SemTxveviT xasiaTs gaaCnia bunebrivi da-

tenianebis pirobebi, xolo wylis aReba sasoflo-sameurneo saWiroebisaTvis  -
araSemTxveviTi sididea. Tu datenianebis SesaZleblobis mdgomereobis ricxvi

l-is tolia, xolo maTi gameorebis albaToba - ,lp
  

,,1 Ll   
l

lp ,1 maSin, sar-

wyavi sistemis saSualo Semosavali gamoixateba saboloo jamiT 
l

ll Fp , sadac 

lF -sistemis sufTa Semosavalia l datenianebis dros.
vTqvaT, rom sarwyavi sistema emsaxureba erT meurneobas. sarwyavi siste-

mis sawarmoo resursebis optimaluri gamoyenebis amocana Semdegnairad      
formulirdeba: sufTa mogebis maTematikuri molodinis maqsimumis povna

(10.1.)

sadac: c l i j k aris warmoebuli produqciis Rirebulebis da mis warmoebaze 
gaweuli xarjis sxvaoba;
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x l i j k _ gegmis saZiebo maCveneblebi, magaliTad, farTobi da a.S;  
k _  saxis sasuqis Setanis dozis indeqsi;
i _ sasoflo-sameurneo warmoebis xerxis indeqsi; ;
j _ resursis gamoyenebis variantis indeqsi, ; 

rodesac k=0 da l=0, maSin xij -iT aRiniSneba pirutyvis raodenoba, 
sadac: i aris pirutyvis jiSi, amasTan ;

j - misi kvebis variantia, amasTan .
sruldeba Semdegi SezRudvebi:

 urwyavi da sairigaciod momzadebuli miwebis farTobi ar aWarbebs winaswar 
dagegmil mniSvnelobas Sβ, sadac, β =1 Seesabameba sarwyav, xolo β=2 - urwyav 
nakveTebs. sarwyavi miwebis farTobi SeiZleba iyos cvladi da misi mniSvnelo-
ba icvlebodes amocanis amoxsnis procesSi melioraciul mSeneblobaze ga-
moyofili dafinansebis mixedviT:

(10.2.)

sadac: j=0 Seesabameba urwyav xerxs;
n1 aris kulturebis raodenoba;
m1 _ morwyvis xerxebis raodenoba;
S _ sasoflo-sameurneo savargulebis farTobi.

 sxvadasxva kulturebiT dakavebuli, bunebrivi datenianebis farTobebi:

(10.3.)

 kulturebis wyalmomarageba SezRudulia Q wyalmiwodebis mocemuli sidi-
diT. vegetaciis nebismieri t drois periodisTvis wyalmoxmareba gani-
sazRvreba amocanis amoxsnis procesSi:   

(10.4.)

sadac: αt aris sistemis margi qmedebis koeficienti, romelic iTvalis-
winebs danakargebs filtraciaze, aorTqlebaze da wylis 
dabrunebas vegetaciis t periodis intervalSi 0< αt<1;

qlt
ijk _ wylis danaxarjebis normativebi morwyvaze da saxalxo 

meurneobis sxva dargebze.
formulirebuli modelis farglebSi SeiZleba ganxilul iqnas sarwyavi 

mowaTmoqmedebis iseTi problemebi, rogorebicaa stabiluri skvebi bazis da sa-
saqonlo produqciis rezervebis Seqmna, sakvebis warmoebis da gamoyenebis ba-
lansi, Teslbrunva, sasuqebis gamoyeneba da a.S.

amasTan, aRniSnuli modelebis modifikaciiT SesaZlebelia iseTi amoca-
nebis amoxsnac, rogorebicaa: zedapiruli da gruntis wylebis kompleqsuri ga-
moyenebis dros gansazRvrul iqnas moTxovnileba gruntis wylebze; SerCeul 
iqnas drenaJis tipi; Sefasebul iqnas sarwyavi sistemis ramdenime varianti; gaT-
valiswinebul iqnas wylis resursebis uzrunvelyofis stoqastikuroba da a.S.    
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kiTxvebi

1. "mdgradi ganviTareba", misi miznebi da amocanebi.
2. wyalTameurneoba rogorc dargi da misi mimarTulebebi.
3. ra aris modeli, w.s.s.-is maTematikuri modelireba? 
4. ra aris optimizacia, optimizaciuri modeli?
5. kompromisuli gadawyvetilebebi da kompromisis miRwevebis meTodebi.
6. ra aris imitacia, imitaciuri modeli?
7. imitaciuri eqsperimentis Catarebis principebi.
8. ra aris stoqastikuri modeli? 
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Tavi 11. soflis meurneobaSi gamoyenebuli wylis gawmenda. 
wylis xarisxis aRmdgeni da damcavi RonisZiebebi

mtknari wylis problema, dReisaTvis, msoflio masStabs Rebulobs. sof-
lis meurneobis mzardi moTxovnileba mtknari wylis resursebze moiTxovs am 
problemis gadawyvetis gzebis povnas. Tanamedrove etapze viTardeba wylis re-
sursebis racionaluri gamoyenebis iseTi mimarTulebebi, rogorebicaa mtknari 
wylis resursebis warmoeba; iseTi teqnologiebis SemuSaveba, romlis meSveobi-
Tac SesaZlebelia wyalsatevebis dabinZurebis aRmofxvra da sufTa wylis ga-
moyenebis minimumamde dayvana.

winamdebare TavSi ganxilulia wylis mdgomareobis ZiriTadi cnebebi da 
maxasiaTeblebi; bunebrivi wylebis dabinZurebis ZiriTadi wyaroebi; wyalsate-
vebis sisufTavis aRmdgeni da damcavi RonisZiebebi; bunebrivi wylebis TviT-
gawmenda da misi intensifikacia; wylis resursebis daSretis mizezebi da misi 
aRmofxvris RonisZiebebi.

11.1.  wylis mdgomareobis ZiriTadi cnebebi
da maxasiaTeblebi

wylis dabinZureba gulisxmobs, sawarmoo da sayofacxovrebo wyalmoxma-
rebisas, wyalze pirdapiri da iribi zemoqmedebis Sedegad wylis Tvisebebis da 
Sedgenilobis iseT Secvlas, romlis drosac wyali xdeba mTlianad an nawilo-
briv uvargisi ama Tu im wyalmomxmareblisTvis.

danagvianeba gulisxmobs wyalsatevebSi uxsnadi sagnebis moxvedras, 
romlebic praqtikulad ar cvlian wylis xarisxs (xe-tye, jarTi,Slaki, samSe-
neblo nagavi da sxv.).

wylis daSreta niSnavs wyalsatevSi wylis raodenobis Semcirebas, ro-
melic mimdinareobs adamianTa zemoqmedebis Sedegad da sakmaod mdgradi xasia-
Ti aqvs.

wylis mdgomareobas afaseben Semdegi ZiriTadi maxasiaTeblebiT: 
1. qveynis da msoflio jandacvis organizaciis mier SemuSavebuli wyalSi 

mavne nivTierebebis zRvrulad dasaSvebi koncentracia (z.d.k.). z.d.k. 
(mg/l) - ZiriTadi higienuri normativia, romelic safuZvlad udevs Tana-
medrove wyal-sanitarul kanonmdeblobas. 

2. Jangbadis bioqimiuri moTxovnileba (J.b.m.) aRniSnavs wyalSi Jangbadis im 
Semcvelobas (mg/l), romelic aucilebelia wyalSi organuli nivTierebe-
bis JangvisTvis. sayofacxovrebo Camdinare wylis Jangbadis moTxovnile-
ba sakmaod stabiluria da damokidebulia adamianis normatiul wyalmo-
Txovnilebaze. sawarmoo Camdinare wylebisTvis J.b.m-s raodenoba damo-
kidebulia warmoebis specifikaze da icvleba farTo diapazonSi. wyalSi 
Jangbadis Sevseba ZiriTadad wylis zedapiris atmosferosTan Sexebisas 
xdeba da damokidebulia wylis sarkis zedapiris farTobze, Serevis in-
tensivobasa da wylis zedapirul SreebSi Jangbadis raodenobaze. wylis 
JangbadiT srul gajerebasa da namdvil gajerebas Soris sxvaobas - Jang-
badis deficiti ewodeba da gamoisaxeba mg/l-iT an  sruli gajerebis % -
iT.

3. wyalbaduri maCvenebeli (pH) gansazRvravs wyalSi wyalbadis ionebis kon-
centracias da miuTiTebs wylis tutianobaze an mJavianobaze.

4. wylis organoleptikuri Tvisebebi - suni, gemo, feri. gemo da suni - bune-
briv wylebSi SeiZleba iyos bunebrivi da xelovnuri warmoSobis. gamoyo-
fen wylis oTx ZiriTad gemos: mariliani, mware, tkbili da mJave. wylis 
mariliani gemo ZiriTadad ganpirobebulia wyalSi natriumis qloridis 
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arsebobiT; mware - magniumis sulfatis; mJave gemo umetes SemTxvevaSi 
aixsneba xsnadi naxSirmJavas siWarbiT (mineraluri wylebi); rkinis gemos 
wyals aZlevs  rkinis da marganecis xsnadi marilebi; tute gemos - soda, 
mwvave tute; mwklartes - kalciumis sulfati. bunebrivi warmoSobis suns 
ganekuTvneba: miwiseburi, Tevziseburi, Tixiseburi, gogirdwyalbadis, 
aromatuli, Waobiseburi, sidampliseburi da sxv. xelovnuri warmoSobis 
suns ganekuTvneba: qloris, kamforis, afTiaqis, fenolinis, qlorfeno-
linis da navTobproduqtebis suni. 

5. wylis simRvrive ganisazRvreba wyalSi Setivnarebuli nivTierebebis 
Semcvelobis ukumaCvenebels - gamWirvaleobas “jvris” an “Sriftis” mix-
edviT. sasmel-sameurneo wylisTvis gamWirvaleobis normad iTvleba: 
“jvris” mixedviT - 300 sm; “Sriftis” mixedviT- 30 sm. wylis feradoba izo-
meba platina-kobaltis Skalis gradusebSi. sasmeli wylebisTvis igi ar 
unda aRematebodes 20 graduss. miRebulia, rom Camdinare wylebis sasme-
lad gankuTvnil wyalsatevebSi CaSvebisas Setivnarebuli nivTierebebis 
raodenoba ar unda aRematebodes 0,25 mg/l da 0,75 mg/l - sarekreacio 
wyalsatevisTvis. 

6. daavadebebis gamomwvevi baqteriebi da virusebi - warmoadgenen im 
paTogenebs, romlebic binadroben cocxal substantSi, viTardebian 
wyalSi da SeuZliaT gamoiwvion mravali infeqciuli daavadeba. wylis mi-
narevebis koagulacia aqveiTebs wyalSi virusebis Semcvelobas 40 %-iT, 
nawlavuri Cxirebis Semcvelobas - 85 %-iT. mzis sinaTle da ultra-
iisferi gamosxivebac uaryofiTad moqmedebs mikrobebze. wyalSi paToge-
nuri baqteriebis biologiuri analizis mixedviT: 1 ml wyalSi baqterie-
bis saerTo raodenoba 37oC temperaturaze ar unda aRematebodes 100; 
koli-indeqsi unda iyos 3-mde; xolo koli-titri - aranaklebi 300.
gamomdinare zemoT aRniSnulidan, wylis resursebis dabinZurebis xaris-

xi ganisazRvreba wyalSi mavne minarevebis koncentraciiT da fasdeba qveynis 
meurneobis dargebis moTxovnilebis mixedviT. SedarebiT mkacria sasmel-
sameurneo da sayofacxovrebo-komunaluri wyalmomaragebisTvis gankuTvnili 
wylebis xarisxisadmi wayenebuli moTxovnebi, rac ganpirobebulia mosaxleobis 
janmrTelobis saSiSroebiT da sanitaruli pirobebis gauaresebiT.

11.2. bunebrivi wylebis dabinZurebis ZiriTadi wyaroebi

bunebrivi wylebis yvelaze did damabinZurebels warmoadgens sawarmoo 
Camonadeni mrewvelobis iseTi dargebidan, rogoricaa navTobgadamamuSavebe-
li, qimiuri da sxv.

navTis sul umniSvnelo Semcvelobac ki (0,2÷0,4 mg/l) wyals specifikur 
suns da gemos aZlevs, romelic ar qreba qlorirebis da filtrirebis drosac 
ki.

did saSiSroebas warmoadgens fenolis SenaerTebic, romlebic Camdinare 
wylebSi qimiuri, satyeo-qimiuri, anelisaRebaviani, koqs-qimiuri da sxva sawar-
moebidan xvdebian. fenoliniani wylebi, gaaCniaT ra Zlieri antiseptikuri Tvi-
sebebi, wyalSi arRveven biologiur wonasworobas da aZleven mas mkveTr, arasa-
siamovno suns.

mrewvelobis, sawarmoebis da fabrikebis (madanmamdidrebelis, pestici-
debis, maRaroebisa da Saxtebis) Camdinare wylebi didi raodenobiT Seicaven 
TuTias da spilenZs.

bolo wlebSi Camdinare wylebSi gaCnda zogierTi sawarmos sinTetikuri
zedapirulad aqtiuri nivTierebebi, romlebic uaryofiTad moqmedeben wylis 
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bioqimiuri gawmendis unarze, amitom wyalSi s.z.a.n-is umniSvnelo koncentra-
ciis dros wyalmomaragebis zrda ferxdeba, ris gamoc Zlierdeba suni da gemo.

qalaqebisa da sxva mWidrod dasaxlebuli punqtebis sayofacxovrebo-
komunaluri Camonadeni aranaklebadaa dabinZurebuli. mis SemadgenlobaSi, 
garda fekalurisa, gvxvdeba mavne SenaerTebis mniSvnelovani raodenoba, rac 
ganpirobebulia, momaragebis, sakvebi warmoebis, sazogadoebrivi kvebis, vaWro-
bis da sxva dargebis mier qimiuri nivTierebebis gamoyenebiT. komunalur Camdi-
nare wylebSi avadmyofobis gamomwvevi mikrobebis, virusebis da helmintebis 
kvercxebis Semadgenloba wyals sakmaod saSiSs xdis adamianis janmrTelobisT-
vis. 

dasaxlebuli punqtebidan Camdinare wylebi damatebiT binZurdeba quCeb-
Si da sawarmoo obieqtebze wvimis da Tovlis dnobis Sedegad. aseTi wylebi Sei-
caven navTobproduqtebs da sxva specifikur damabinZureblebs.

soflis meurneobis intensifikacias Tan sdevs soflis meurneobis qimi-
zacia rac gulisxmobs niadagisa da mcenareebis sxvadasxva daavadebebisagan 
dacvis mizniT, mineraluri da qimiuri sasuqebis Setanas. uamravi qimiuri niv-
Tierebebi, maT Soris pesticidebi, sakmaod mdgradi arian garemo faqtorebis 
zemoqmedebis mimarT da xangrZlivi drois ganmavlobaSi inarCuneben TavianT 
Tvisebebs. isini grovdebian niadagSi, Semdeg Camoirecxebian wyalsatevebSi an 
Seiwovebian wyalgamyvan horizontebSi. aRsaniSnavia, rom mindvrebidan CaJoni-
li wyali gawmendas ar eqvemdebareba.

biogenuri nivTierebebi xels uwyoben wylis obieqtebSi fitoplanqtonis 
(wylis “ayvaveba”) intensiur ganviTarebas, arasasurveli wylis organizmebis 
gamravlebas da sabolood mniSvnelovnad amcireben wyalsatevis TviTgawmendis 
unars.

wylis wyaroebis biogenuri dabinZureba ufro metad vlindeba irigaci-
uli miwaTmoqmedebis regionebSi. sarwyavi miwaTmoqmedebidan rCeba ufro me-
tad dabinZurebuli wylebi (sasuqebiT, pesticidebiT da a.S.), romlebic gawmen-
dis gareSe brundeba wyalsatevebSi. amitom, metad mniSvnelovania qimiuri sasu-
qebis, pesticidebis, herbicidebis da sxv. zusti normebis gamoTvla.

sasaqonlo meurneobis Camonadeni. mesaqonleobis fermebi da kompleqsebi 
iwvevs wylis dabinZurebas gelmintebis kvercxebiT da avadmyofobis gamomwvevi 
paTogenuri mikroorganizmebiT. dabinZurebis Sedegebis mixedviT, erTi Roris 
ferma (100 aTas sulze) utoldeba 250 aTasi kaciT dasaxlebuli punqtis dabin-
Zurebis xarisxs.

aRsaniSnavia, rom fermebis dawyurebis gaadvilebisaTvis, maTi mowyoba 
wyalsatevebTan an maT maxloblad xorcieldeba. wunwuxSemkrebis da nakelsa-
cavis ar arsebobis SemTxvevaSi, narCenebi zedapiruli Camonadenis mier irecxe-
ba da Caedineba wylis wyaroebSi. sasaqonlo meurneobis Camonadenisagan wylis 
resursebis dacva, narCenebis magroveblis da utilizaciis sanitaruli norme-
bis uzrunvelyofis sirTulis gamo Znelad miiRweva.

lurj-mwvane wyalmcenareebis daSlis produqtebi. lurj-mwvane wyalm-
cenareebi miekuTvnebian primitiul mcenareTa jgufs - ZiriTadad erTujre-
dian organizmebs. mravldebian ujredis dayofiT rogorc wyalSi, ise xme-
leTze. saxldebian ustruqturo niadagSi da baqteriebTan erTad amzadeben maT 
sxva mcenareebis cxovelmyofadobisTvis. lurj-mwvane wyalmcenareebi dedami-
waze yvelaze ufro gavrcelebul aerobul organizmebs warmoadgenen. maT gaaC-
niaT naxSirbadis sinTezis unari, magram iyeneben daSlil organul nivTiere-
bebsac.

maTi masiuri gamravlebis sezonSi wyali iRebs lurj, mwvane da sxva fe-
rebs. am movlenas wylis “ayvaveba” ewodeba. lurj-mwvane wyalmcenareebis daS-
lisas, ujredebidan gamoiyofa, “lurji” siTxe, wyalSi xsnadi pigmentebi - bi-
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liqromproteidebi, romelsac Tan sdevs wylis ayvaveba, xarisxis mkveTrad gau-
areseba.

wyalmcenareebis gaRuebis (duRili) da lpobis procesebis gaaqtiurebis 
dros, wyali jerdeba toqsikuri nivTierebebiT (fenoli, cianidi), ierTebs 
Jangbads da iZens arasasiamovno suns, rac jer aavadebs Tevzs da sxva hidro-
bionitebs, Semdeg ki Rupavs maT. wyali xdeba uvargisi dasalevad da rekreacii-
saTvis. daSlili wyalmcenareebis Sedegad biologiurad dabinZurebuli wyali 
SeiZleba SevadaroT sawarmoo Camdinare wylebiT dabinZurebul wyals.

wylis ayvavebiT gamowveuli zarali mniSvnelovania komunaluri da teq-
nikuri wyalmomaragebis sistemebSi, aseve hesebSi da Tevzis meurneobaSi.

wyalmomaragebis sistemebSi zarali dakavSirebulia ZiriTadad saxarji 
koagulantebis raodenobis gazrdasTan. Tboeleqtrosadgurebis wyalmomara-
gebaSi lurj-mwvane wyalmcenareebi amcireben gaciebis efeqts da iwveven xar-
jis zrdas.

Warbi ayvaveba zogierT SemTxvevaSi gamoricxavs wylis resursebis ga-
moyenebas rekreaciisaTvis, turizmisa da sportisaTvis.

“Tburi dabinZureba”. Tanamedrove Tburi da atomuri eleqtrosadgurebi 
didi raodenobiT wyals iyeneben gasaciveblad, romelic Semdgom ubrundeba 
wyalsacavs gamTbari saxiT, riTac cvlis wylis Tbur balans, amis Sedegad izr-
deba wylis temperatura, aorTqleba da mineralizacia. 

xe-tyis dacureba. morebis dacurebisas, misi napirebTan da erTmaneTTan 
Sejaxebis dros, maT eclebaT merqani da totebi, maTi daaxloebiT 10 % iZireba, 
gamoyofs fiss da mavne SenaerTebs. nel-nela lpeba, STanTqavs Jangbads da ga-
moyofs fenols da sxva mavne momwamvlel nivTierebebs.

xe-tyis dacureba mniSvnelovan zarals ayenebs Tevzis meurneobas. mdina-
reSi moZraobisas morebi ejaxebian Tevzs, anadgureben maT budeebs, ris Sedega-
dac nadgurdeba Tevzi, qviriTi da sakvebi organizmebi.

aRsaniSnavia, rom xe-tyis gaCexva wyalSemkrebebis teritoriebze arRvevs 
mdinareTa temperaturul da biologiur reJims. 

wylis transportis narCenebi.  sawylo transporti wyals abinZurebs nar-
Cenebis pirdapir wyalSi CayriT. amasTan, navTis udidesi raodenoba xvdeba 
wyalSi misi zRvis transportiT gadatanisas.

tankerebs carieli (uqmi) svlis SemTxvevaSi mdgradobisaTvis avseben wy-
liT, romlis CamoRvra xdeba napirebTan, rac aseve abinZurebs wyalsatevs nav-
TobproduqtebiT.

radiaqtiuri narCenebi.  ukanasknel wlebSi rig qveynebSi zogierTi sawar-
moebis radiaqtiuri narCenebi bunebrivi wylebisaTvis udides saSiSroebas war-
moadgens. 

dabinZurebuli atmosfero.  Tanamedrove industria yovelwliurad at-
mosferoSi gamoyofs 53 mln.t - met azotis Jangeuls, 200 - naxSirbadis Jangs, 
daaxloebiT 146 - gogirdis orJangs, 200 250 - mtvers da 120 mln.t nacars.

am gamonabolqvebis myari nawilakebi gadaadgildebian haeris nakadis mier 
did manZilebze da cvivian wylis an xmeleTis zedapirze. airadi gamonabolqvebi 
aseve gadaadgildebian haeris masebis mier da ixsnebian atmosferul tenSi, ga-
moiyofian dedamiwis zedapirze “mJavuri wvimis” saxiT, romelsac didi ziani 
moaqvs florisa da faunisaTvis. atmosferosgan dabinZureba ukve globalur 
xasiaTs atarebs. wylis obieqtebis garda, mJavuri wvimebisagan iRupeba tyec. 
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11.3. wyalsatevebis sisufTavis aRmdgeni da
damcavi RonisZiebebi

garemo pirobebis dacvis da wylis resursebis menejmentis problema iTva-
liswinebs iseTi mniSvnelovani amocanebis gadawyvetas, rogoricaa:

- gawmendili Camdinare wylebis xarisxisadmi normatiuli moTxovnebis 
damuSaveba;

- sayofacxovrebo da samrewvelo Camdinare wylebis gawmendis teqnolo-
gia;

- gawmendili Camdinare wylebis sanitarul-higienuri pirobebis gan-
sazRvra mimReb wyalsatevebSi, maTi warmoebaSi, sayofacxovrebo da 
soflis meurneobaSi xelmeored gamoyenebis mizniT;

- gawmendili Camdinare wylebis xelmeored gamoyenebis teqnikur-
ekonomikuri efeqturoba;

- gamwmendi nagebobebis muSaobis  da gawmendili Camdinare wylebis xaris-
xis efeqturi kontroli.

bunebrvi wyalsatevebis dabinZurebisagan dacvis problemis radikaluri 
gadawyvet unda mimdinareobdes Camdinare wylebis xelmeored gamoyenebis 
gziT. aseTi gamoyenebis SesaZlo sferoebi did diapazonSi meryeobs.

bunebriv wyalsatevSi CasaSvebi gawmendili Camdinare wylebis xarisxisad-
mi wayenebuli moTxovnebis damuSavebisas ZiriTad yuradRebas aqceven maTi 
xelmeored gamoyenebis xasiaTs. magaliTad, aSS-Si wyalsatevebi gamoyenebis xa-
siaTis mixedviT iyofian  sam kategoriad: a) wylasatevi - sasmeli wyalmomarage-
bis wyaro; b) wyalsatevi - dasvenebis zona da Tevzis meurneoba; g) wyalsatevi -
sawarmoo wyalmomaragebis wyaro. 

TiToeul kategorias Seesabameba wylis xarisxis standarti, romelic 
dgindeba TiToeulisaTvis cal-calke.  

gasawmendi Camdinare wylebis raodenobis mixedviT, rekomendebulia Sem-
degi gamwmendi nagebobebi:

1. meqanikuri gawmendisTvis: a) Camdinare wylebis dRe-Ramuri xarji 25 -  mde 
(m3/d.R) - septikebi, mowyobiloba dezinfeqciisTvis (Tu Camdinare wyle-
bis xarji naklebia 15 m3/d.R-ze, maSin sadezinfeqcio mowyobiloba auci-
lebeli ar aris); b) Camdinare wylebis dRe-Ramuri xarji 4 200 -  mde 
(m3/d.R) - gisos-samsxvrevebi, qviSdamWerebi, oriarusiani saleqarebi, sa-
dezinfeqcio mowyobiloba da naleqis gadamamuSavebeli nagebobebi (la-
mis moednebi); g) Camdinare wylebis dRe-Ramuri xarji 10 000-  mde (m3/d.R) -
gisos-samsxvrevebi da rezervuli gisosi meqanikuri focxebiT, qviSdam-
Werebi wylis wriuli moZraobiT, vertikaluri saleqarebi an gamkam-
kameblebi bunebrivi aeraciiT, sadezinfeqcio mowyobilobebi, kontaq-
turi rezervuarebi da naleqis gadamamuSavebeli mowyobilobebi (me-
qanikuri gauwyloeba an lamis moednebi); d) Camdinare wylebis dRe-Ramuri 
xarji 10 000 -ze meti (m3/d.R) - gisosebi meqanikuri gawmendiT da konteine-
rebSi narCenis lenturi transportioriT moSorebiT, qviSdamWerebi hi-
drociklonebiT qviSis gamorecxvisTvis, horizontaluri an radialuri 
saleqarebi, blokirebulni aeratorebiT, saqloratoro mowyobilobebi, 
kontaqturi rezervuarebi, naleqis gadamamuSavebeli nagebobani ( meTan-
tenkebi da lamis mindvrebi, centrifugebze da vakuumfiltrebze nedli 
naleqis gauwyloveba; naleqis gauwloveba infrawiTeli sanaTurebis gax-
urebiT an naleqis kompostireba; naleqis Termuli moSoreba Semxvedri 
gazis Wavlis meTodiT). 20 000-m3/d.R-ze meti gamtarunarianobis dros -
qviSdamWerebi, aerirebuli da radialuri saleqarebi.
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2. biologiuri gawmendisTvis: a) Camdinare wylebis dRe-Ramuri xarji 25 -  
mde (m3/d.R) -damatebiT meqanikur gawmendasTan da naleqis damuSavebasTan 
erTad  -  miwisqveSa filtraciis mindvrebi, qviSa-xreSovani filtrebi, 
mfiltravi Txrilebi (15 m3/d.R.-mde); biologiuri guburebi; kontaqturi 
aeraciuli mowyobilobebi aqtiuri lamis stabilizaciiT; b) Camdinare 
wylebis dRe-Ramuri xarji 1 400 -  mde (m3/d.R) - aeraciuli mowyobilobebi, 
romlebic muSaoben “sruli” Jangvis meTodiT; (aerotenkebi gag-
rZelebiTi aeraciiT; 700 m3/d.R.-mde); aeraciuli mowyobilobebi aqtiuri 
lamis aerobuli stabilizaciiT (Camdinare wylebis 200 m3/d.R- meti xar-
jis dros) wveTuri biofiltrebi; filtraciis mindvrebi; biologiuri 
guburebi; g) Camdinare wylebis dRe-Ramuri xarji 4 200 -  mde (m3/d.R) -
morwyvis mindvrebi, filtraciis mindvrebi, maRaldatviTuli biofil-
trebi an aerotenkebi aqtiuri lamis stabilizaciiT; d) morwyvis 
mindvrebi, xolo miwis nakveTebis ar arsebobis SemTxvevaSi - maRali war-
madobis aerotenkebi meqanikuri aeraciiT, blokirebulni meorad sale-
qrebTan Warbi aqtiuri lamis aerobuli mineralizaciiT; v) Camdinare wy-
lebis dRe-Ramuri xarji 10 000 –ze meti (m3/d.R) - aerotenkebi Camdinare 
wylebis araTanabrad ganwertebuli gamoSvebiT, aerotenki-Semrevebi; 
aerotenki-gamomZeveblebi meqanikuri an pnevmaturi aeraciiT 50 000 
m3/d.R-mde gamtarunarianobis mqone sadgurebisTvis mineralizatorebSi 
aqtiuri lamis aerobuli stabilizaciiT.

3. Camdinare wylebis zegawmenda. Camdinare wylebis zegawmenda Cveulebriv 
mimdinareobs biologiur guburebSi; saWiro farTobis simciris SemTxve-
vaSi ki qviSis orSrian filtrebsa da mikrofiltrebSi.

 wyalsatevebSi Camdinare wylebis CaSvebamde aucilebeli xarisxiT gawmenda-
sa da sanitarul moTxovnas Soris zogadi kavSiri gamoixateba damokidebu-
lebiT

  z.d.wys.m KqQaQaKqK 

  zdwyz.d.s.m KKK
q

Qa
K 




(11.1)

sadac:  Ks.m. aris Camdinare wylebSi dabinZurebis is koncentracia, romlis 
drosac SesaZlebelia maTi CaSveba wyalsatevSi sanita-
ruli moTxovnebis daurRvevlad (g/m3 );

Kwy _ igive saxis damabinZureblis koncentracia wyalsatevis 
wyalSi, Camdinare wylebis CaSvebamde (g/m3);

Kz.d _ wyalsatevis wyalSi zRvrulad dasaSvebi koncentracia 
(g/m3);

Q _ wyalsatevSi  wylis umciresi saSualoTviuri xarji wlis 
ganmavlobaSi 95%-iani uzrunvelyofiT (m3/wm);

q _ Camdinare wylebis saangariSo xarji (m3/wm);  
a _ aRrevis koeficienti, romelic gansazRvravs wyalsatevis 

saangariSo xarjis nawils, romelic aRireva Camdinare 
wylebTan.

 saangariSo kveTidan (wyalsargeblobis punqtidan dinebis mimarTulebis 
sawinaaRmdegod 1km-iT daSorebul manZilze) Camdinare wylebis wyalsa-
tevSi aRrevisa da gazavebis xarisxis gansazRvra.

aRrevis koeficienti a v. a. frolovis da i. d. rodzileris meTodis 
mixedviT ganisazRvreba
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(11.2.)

sadac:  e aris naturaluri logariTmis fuZe;

 _ koeficienti, romelic iTvaliswinebs aRrevis hidra-
vlikur faqtorebs da ganisazRvreba formuliT:    

3

q

E
 ;           

φ _
daklaknilobis koeficienti;

wrL

L
φ  ;  ξ = 1 - napirze 

CaSvebis dros;  ξ = 1,5 - mdinaris farvaterSi CaSvebis 
dros;

E _ turbulenturi difuziis koeficienti; vakis mdina-
reebisTvis igi ganisazRvreba m. v. potapovis formulis 

mixedviT:  
200

saSsaS Hυ
E


 .

 Camdinare wylebis gawmendis xarisxis gansazRvra Setivnarebuli niv-
Tierebebis mixedviT.

sanitaruli wesebis mixedviT Camdinare wylebis Setivnarebuli nivTiere-
bebis zRvrulad dasaSvebi Semadgenloba ganisazRvreba formuliT: 

 Camdinare wylebis gawmendis xarisxis gansazRvra Camdinare wylebis nare-
vis da wyalsatevis wylis J.b.m.sr-is mixedviT.

zogadad, Camdinare wylebis dabinZurebis koncentracia, romelic ak-
mayofilebs wyalsatevebSi maTi CaSvebis sanitarul moTxovnebs, ganisazRvreba 
formuliT  
      ,10

10
K-

zd

wyzdsm
sm

sm

sm 10
TK

TK

TK

L
LL

q

Qa
L 


 






 (11.4.)

sadac:  Lsm aris gawmendili Camdinare wylis  Jbmsr (gr/m3);
Ksm da Kwy _ Camdinare wylis da wyalsatevis  (mdinaris) wylis 

Jangbadis moxmarebis siCqareebis konstantebi, 
romlebic miiRebian eqsperimentuli gziT;

T _ Camdinare wylebis CaSvebis adgilidan saangariSo 
kveTamde wylis Serevis xangrZlivoba (dRe/Rame);

Lzd _ saangariSo kveTSi mdinaris da Camdinare narevis 
zRvrulad dasaSvebi Jbmsr (gr/m3);

Lwy _ Camdinare wylebis CaSvebamde wylis Jbmsr (gr/m3).

    
wy1 b

q

Q
apm 








 , (11.3.)

sadac:  p aris wyalsatevSi Camdinare wylebis CaSvebis Semdeg Setivna-
rebuli nivTierebebis koncentraciis dasaSvebi mateba;

bwy _ wyalsatevis wyalSi Setivnarebuli nivTierebebis kon-
centracia Camdinare wylebis CaSvebamde (g/m3).
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 saangariSo kveTSi mdinaris da Camdinare wylebis Jangbadis bioqimiuri 
moTxovnileba ganisazRvreba formuliT

      TKLL  110gdas , (11.5.)

sadac:  Lg aris Camdinare wylebis gaSvebis adgilze mdinaris da Camdinare 
wylebis narevis Jbmsr (gr/m3);

Ldas _ saangariSo kveTSi mdinaris da Camdinare wylebis narevis 
dasaSvebi Jbmsr;

K1 _ Jangbadis moxmarebis siCqaris konstanta. mdinaris da Cam-
dinare wylebis narevisTvis K1(20) = 0,1;

Sualeduri temperaturisTvis K1 ganisazRvreba formuliT

   
2004712011

 t,KK t ;   0830047110 2016
161 ,,,K  

 Camdinare wylebis gawmendis xarisxis gansazRvra organoleptikuri maC-
veneblebis mixedviT.
wyalsatevSi CasaSvebi Camdinare wylebis mavne nivTierebebis zRvruli 

dasaSvebi koncentracia ganisazRvreba formuliT
        zdwyzdsm CCC

q

Qa
C 


 , (11.6.)

sadac:  Czd aris wyalsatevSi mavne nivTierebebis zRvrulad dasaSvebi kon-
centracia (gr/m3);

Cwy _ igive saxis WuWyis koncentracia wyalsatevSi Camdinare wy-
lebis CaSvebamde: Cw =0,01 (gr/m3) (navTobproduqtebi).

 Camdinare wylebis damuSavebis aucilebeli xarisxis gansazRvra wyalsa-
tevis temperaturis mixedviT.
sanitaruli wesebis Tanaxmad, wyalsatevis wylis temperaturam Camdinare 

wylebis CaSvebis Semdeg ar unda moimatos 3oC-ze metad zafxulis periodSi maq-
simalur temperaturasTan SedarebiT.

es piroba aRiwereba tolobiT
      

wydssm 1 tt
q

Qa
t 











 , (11.7.)

sadac:  tsm aris wyalsatevSi CasaSvebi Camdinare wylebis maqsimaluri tem-
peratura;  

tsm _ zafxulis periodSi wyalsatevis wylis maqsimaluri tem-
peratura Camdinare wylebis CaSvebamde;

tds _ wyalsatevis wylis temperaturis dasaSvebi aweva (ara
umetes 3oC ).

 Camdinare wylebis gawmendis aucilebeli xarisxis gansazRvra wyalsate-
vis wylis aqtiuri reaqciis mixedviT.
sanitaruli normebis Tanaxmad, sanitarul-sayofacxovrebo da Tevzsa-

meurneo wyalsargeblobis mqone wyalsatevebis wylis aqtiuri reaqcia pH unda 
meryeobdes 6,5-8,5-is sazRvrebSi.

wyalsatevSi CasaSvebi Camdinare wylebis mJavianobis da tutianobis da-
saSvebi koncentracia ganisazRvreba formuliT
      

  mJmJ X
q

Qa
K


 ;        tuttut X

q

Qa
K


 , (11.8.)

sadac:  XmJ; da Xtut aris mJavas da tutis dasaSvebi koncentracia (ml). 
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XmJ = 0,5Β – 0,01С;      Xtut =0,02C – 0,01B;       
B _ mdinaris wylis tutianoba (ml);
C _ Tavisufali naxSirmJavas koncentracia mdinaris 

wyalSi. C = 8,16 – pH + lgB.

 fizikur-meqanikuri gawmendis sistemis modelireba.
Camdinare wylebis fizikur-meqanikuri gawmendisaTvis gamoiyeneba sxva-

dasxva meTodebi, romlebic ganpirobebulia sawarmoo wylebis  mravalkompo-
nentiani, mravalfaziani da heteredispersuli sistemebis arsebobiT.

Camdinare wylebis gawmendis teqnologiuri sqemebi, dafuZnebuli sedi-
mentaciur-flotaciuri meTodebis da koagulaciis gamoyenebaze, Sedgeba Sem-
degi kvanZebisagan: msxvildispersuli minarevebisa da cximis moSoreba flota-
ciis da daleqvis meTodiT; minarevebis gadayvaniT uxsnad naerTebSi rkinis io-
nebis koagulaciiT da kiris damatebiT pH sididis koreqtirebisaTvis; koagu-
lirebuli minarevebis moSoreba flotaciiT an saleqarebiT; wylis ufro metad 
gawmenda (zegawmenda) marcvlovan galeriebSi filtrirebiT; vakuum-
filtrebze naleqebis kondicireba. 

 gamwmendi nagebobebis Semadgenlobis gansazRvra.
gamwmendi nagebobebis Semadgenloba SeirCeva Camdinare wylebis saWiro 

gawmendis xarisxis, gamwmendi nagebobis gamtarunarianobis, Camdinare wylebis 
Sedgenilobis, naleqis gamoyenebis meTodis da sxva adgilobrivi pirobebis mix-
edviT, calkeuli gamwmendi nagebobebis proeqtirebis normebisa da teqnikur-
ekonomikuri gaangariSebebis Sesabamisad.

 aerotenkebze gamwmendi nagebobebis mimRebi kamera.
mimRebi kameris daniSnulebaa Camdinare wylebis miReba, siTxis nakadis 

siCqaris Caqroba da Ria Raris milsadenTan SeuRleba. mimRebi kamerebi moTav-
sebulni arian yrilis 5m simaRleze da  Camdinare wylebs iReben erTi an ori 
milsadeniT. kamerebis tipebi damokidebulia Camdinare wylebis gamtarunaria-
nobasa da sadawneo milsadenebis raodenobaze.

 gisosebis  da gisos-samsxvrevebis gaangariSeba
gamwmendi nagebobebis SemadgenlobaSi gaTvaliswinebulia gisosebi Rre-

CoebiT 16 mm an gisos-samsxvrevebi.
muSa gisosebis cocxali kveTis farTi gamoisaxeba damokidebulebiT

      
F =  


maqq

, (11.9.)

sadac:  υ aris gisosis RreCoebSi siTxis moZraobis siCqare (m/wm);
meqanizebuli gisosis RreCoebSi υ = 0,8÷1,0 m/wm. 

gisosSi RreCoebis raodenoba n SeiZleba ganvsazRvroT formulis mixed-
viT
      Bp = n b + (n –1) · s; (11.10.)

gisosis win saangariSo Sevseba  
      

Nυb

Kq
n

p

1 , (11.11.)

sadac:  K1 aris koeficienti, romelic iTvaliswinebs nakadis Seviwrove-
bas focxeboT: K1 = 1,05.
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arxis kveTis zomebis gansazRvris dros unda gaviTvaliswinoT, rom ufro 

xelsayrelia marTkuTxa kveTi, romlis sigane simaRlis fardoba iqneba: 2
H

B
.

arxis gafarToebul nawilSi Camdinare wylebis minimaluri modinebis 
dros arxis daleqvis Tavidan acilebis gamo, gisosis win siTxis moZraobis siC-
qare sasurvelia iyos 0,4 m-ze meti
      

NhB

q

p min

min , (11.12.)

sadac:  hmin aris siTxis minimaluri modinebis dros arxSi Sevsebis siRrme.
gisosSi dawnevis danakargebi ganisazRvreba formuliT

      
K

g

υ
ξh p

2

2

 , (11.13.)

sadac:  K aris koeficienti, romelic iTvaliswinebs gisosSi dawnevis da-
nakargis gazrdas narCenebiT misi danagvianebis SemTxveva-
Si;

ξ _ gisosis adgilobrivi winaaRmdegobis koeficienti; 

φsin

b

s
β

ξ

/ 34









 ;

β _ koeficienti, romlis mniSvneloba Reros formis mixedviT 
icvleba;

φ _ gisosis daxris kuTxe horizontisadmi. φ = 600.
gisosis kameris zomebi gegmaSi ganisazRvreba Semdegi damokidebulebiT:

      
o

kp

tg

BB

2021 


 ;  ℓ2 = 

2
1 . (11.14.)

saerTo samSeneblo zoma gisosis kameris win iqneba: 
      L = ℓ1 + ℓ2 + 1,5. (11.15.)

gisosis ganTavsebis nagebobis iataki arxSi Camdinare wylis saangariSo 
donis  (∆Z) zemoT aweuli unda iyos aranakleb 0,5 m-isa 
      ∆Z = H – (hmaq + hp). (11.16.)

gisosebidan amoRebuli narCenebis dRe-Ramuri xarji gamoiTvleba formuliT 
      

W =  
1000365

day



 Na
, (11.17.)

sadac:  a aris weliwadSi erT sul mosaxleze mosuli narCeni;  
Nday _ Setivnarebuli nivTierebebis mixedviT mosaxleobis day-

vanili raodenoba.
amoRebuli narCenebis daqucmacebisaTvis gamoiyeneba CaquCis tipis 

samsxvrevebi.
biologiuri gawmendis sadgurebze Camdinare wylebis gauvnebelyofa 

SeiZleba ganxorcieldes ramodenime meTodiT: qlorirebiT, ozonirebiT, baq-
teriociduli dasxivebiT, wylis damuSavebiT koagulantebiT an flokulante-
biT.

zemoT CamoTvlil yvela meTodTan SedarebiT yvelaze iafia qlorireba, 
romelic xorcieldeba Txevadi qloris an natriumis hipoqloridis gamoyene-
biT.
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11.4. bunebrivi wylebis TviTgawmenda da misi intensifikacia

wylis erT-erT yvelaze mTavar Tvisebas misi TviTgawmendis unari war-
moadgens. dabinZurebuli wylebis TviTgawmenda SeiZleba ganxorcieldes mxo-
lod sufTa wyliT mravaljeradi (1:7 -1:12) gazavebisas. 

Caketili wyalsacavebis da miwisqveSa wylebis TviTgawmenda mimdinareobs 
nela. amrigad, msoflio okeanis wylebis sruli TviTgawmenda xorcieldeba 
mxolod 2 600 weliwadSi, xolo miwisqveSa wylebis - 5 000-Si.

wylis TviTgawmendis procesebis ZiriTad faqtors warmoadgens misi 
JangbadiT gajereba. Txevadi Jangbadis zemoqmedebiT wyalSi xdeba organuli 
nivTierebebis Jangva da maTi gamoyofa fskerze mineraluri naleqis saxiT.

wyali JangbadiT mdidrdeba haeridan. es procesi intensiurad mimdina-
reobs didi dinebis mdinareebze da wyalsatevebze Zlieri qaris dros. amas xels 
uwyobs maRali wyalmcenareebis cxovelmyofadoba, romlebic amdidreben wyals 
JangbadiT mzis radiaciis zemoqmedebis dros.

wylis mcenareebi, agreTve, aumjobeseben wylis xarisxs wyalSi gaxsnili 
da dispersuli nivTierebebis STanTqmis gamo. amrigad, isini warmoadgenen Cam-
dinare wylebis biologiuri gawmendis procesis erT-erT mniSvnelovan kompo-
nents.

xelovnuri aeracia, rogorc wylis TviTgawmendis intensifikaciis efeq-
turi meTodi. wyalSi xsnadi Jangbadis deficitis dros TviTgawmendis procesi 
mcirdeba da iqmneba xelovnuri aeraciis aucilebloba, romelic xorcieldeba 
specialuri aeratorebiT, wylis gaSvebiT wyalsaSvian kaSxlebze da haeris SeS-
vebiT hidroturbinebis Semwovi milebis saSualebiT. aeraciis nebismieri me-
Todi moiTxovs danaxarjebis  da energiis dakargvas, amitom xelovnuri aera-
ciis efeqturoba fasdeba 1 kg. Jangbadis nazrdiT 1 kvt.sT daxarjul energiaze.

sabartaJo aeratori - warmoadgens horizontalur mils, moTavsebuls 1 m 
siRrmeze, rkaluri plastmasis milyelTan erTad, 1,5 mm diametris naxvretebiT 
(1 080 ×1 m-ze). milSi SeWirxnuli haeri gamodis milyelis nasvretebidan da ze-
dapirisken moZraobisas wyals amdidrebs JangbadiT. 

meqanikuri aeratori C-16 - warmoadgens eleqtrul aeratorebis sistemas, 
moTavsebuls pontonze, vertikaluri milebiT, CaZiruls wylis donis qvemoT 1 
m-ze. misi efeqturoba tolia 1,14 kg. Jangbadi 1 kvtsT-ze.

aeratorad SeiZleba gamoyenebul iqnas meqanikuri zedapiruli aerato-
rebi, romlebic afrqveven wyals haerSi. sakmaod maRal efeqturobas iZleva 
wylis gadadineba wyalsaSvze. 

11.5. wylis resursebis daSretis mizezebi da 
misi aRmofxvris RonisZiebebi

mtknari wylis erT-erT ZiriTad wyaros mdinareebi warmoadgenen. maT 
uxvwylianobas gansazRvravs Senakadebi, anu mcire mdinareebi. patara mdinaree-
bi aregulireben mikroklimats, haeris da niadagis tenianobas, gansazRvraven 
saZovrebis da sasoflo-sameurneo savargulebis produqtiulobas, uzrunve-
lyofen msxvili mdinareebis kvebas.

bunebaSi adamianis Careva arRvevs damyarebul wonasworobas. tyeebis ga-
Cexvas, Waobebis amoSrobas, sagubarebis ganadgurebas da kalapotis gasworebas 
mivyavarT mdinareTa didi raodenobis nawilobriv an srul daSrobamde.

mravali mcire mdinaris kvebis ZiriTad wyaros warmoadgenen Waobebi. 
amasTan, isini warmoadgenen mravali frinvelis da cxovelis adgilsamyofels 
da iZlevian kenkrovanis uxv mosavals.
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rig SemTxvevaSi Waobebis amoSrobis Semdeg warmoqmnili zarali metia na-
varaudev sasargeblo efeqtze, amitom tardeba Waobebis pirveladi mdgomareo-
bis aRdgena damatebiTi xarjebis gamoyofiT.

wylis wyaroebis daSreta ZiriTadad xorcieldeba Semdegi mizezebiT: 
buCqnarebis da tyis gaCexva, ZiriTadad mdinaris napiris zeda ubnebSi; Waobebis 
amoSroba; sanapiro miwebis moxvna; patara mdinareebze kaSxlebis dangreva; bu-
nebrivi wylebis ukontrolo da arasameurneo gamoyeneba.

wyaroebis wylianobis aRmdgeni ZiriTadi RonisZiebani SeiZleba daiyos 
Semdeg kategoriebad:

 wyalSemkrebebis satyeo melioracia. tyis ganaSenianebisas zedapiru-
li Camonadeni miwisqveS gadainacvleba, ris Sedegadac arsebiTad maRl-
deba gruntis wylis done da xorcieldeba wylis wyaroebis stabiluri 
kveba.

 qarsacavi tyis zolebis meSveobiT haeris tenianoba izrdeba 2-3%-iT, 
zogjer 10-12%-iTac, 10-12 dRe-RamiT grZeldeba Tovlis dnoba da TiTq-
mis wydeba zedapiruli niaRvrebi. amave dros gruntis wylebis done iwevs 
80-100 sm-mde.

 wyalgamyofi tyis zols aSeneben mTagoriani reliefis SemaRlebul na-
wilze. es zolebi efeqtur zegavlenas axdenen qaris siCqaris Semcirebaze 
20%-iT, Tovlis daWeraze 6-jer, Tovlis dnobis procesis xangrZlivo-
baze 13 dRe/Rame. 

 wyalmaregulirebeli zolebi asruleben qarsacav da TovlisSemakavebel 
funqciebs, amiT zrdian Tovlis wylis raodenobas 35-40%-iT. 

 sakoWe tyis zolebi emxrobian hidroqselis kides mis mTel sigrZeze sar-
tyelis saxiT. maTi hidrometeorologiuri roli analogiuria sxva tyis 
zolebisa. mTavari melioraciuli funqcia mdgomareobs am zolebiT ze-
dapiruli Camonadenis SemcirebaSi (5-jeramde) da niadagis garecxvis aR-
mofxvraSi (20-jeramde). 
vake reliefis mqone teritoriaze zedapiruli Camonadeni Cveulebriv ar 

arsebobs, amitom melioraciuli ganaSenianeba mxolod qardamWer da Tovlisga-
manawilebel funqcias asruleben. 

kiTxvebi

1. ras gulisxmobs wylis dacva?
2. ras niSnavs wylis dabinZureba?
3. ras niSnavs wylis danagvianeba?
4. ras niSnavs wylis daSreta?
5. ra ZiriTadi maxasiaTeblebiT afaseben wylis mdgomareobas?
6. romelia bunebrivi wylebis dabinZurebis ZiriTadi wyaroebi?
7. ras ewodeba wylis “ayvaveba”?
8. ra aris “Tburi dabinZureba”?
9. fizikur-meqanikuri gawmendis sistemis modelireba.
10. gamwmendi nagebobebis Semadgenloba.
11. bunebrivi wylebis TviTgawmenda.
12. ra aris wylis resursebis daSretis mizezebi da rogoria misi aRmofxvris 

RonisZiebebi?



141

literatura

1. RoRoberiZe m. wylis ekosistemebis dacva da racionaluri gamoyeneba.
mecniereba, Tbilisi, 1992.

2. yruaSvili i., inaSvili i., kupraviSvili m., bziava k. wylis resursebis in-
tegrirebuli marTva. ssau, Tbilisi, 2008 w. 

3. Brouwer F.M., Heinz I., and Zabel T. Governance of Water-Related Conflicts in Agri-
culture: New Directions in Agri-Environmental and Water Policies in the EU (Environ-
ment & Policy). Springer, 2003.

4. Irena Twardowska, Herbert E. Allen, Max M. Häggblom, and Sebastian Stefaniakv.
Viable Methods of Soil and Water Pollution Monitoring, Protection and Remediation 
(NATO Science Series: IV: Earth and Environmental Sciences). Springer; 1 edition, 2007.

5. Owen Mcintyre. Environmental Protection of International Watercourses under Interna-
tional Law. Ashgate Pub Co, 2007. 

6. Vandana Shiva. Water Wars: Privatization, Pollution, and Profit. South End Press, 2002.
7. Лапицкая М. П. Очистка сточных вод (примеры расчетов). МИНСК

«ВЫШЭИШАЯ ШКОЛА» 1983.
8. Хенце М., Армоэс П., Ля-Кур-Янсен Й., Арван Э. Очистка сточных вод.

Wastewater Treatment, 2006.
9. Яковлев С. В., Воронов Ю. В. Водоотведение и очистка сточных вод. Учебник для 

вузов. Издательство Ассоциации строительных вузов, 2006 г.
10. Яковлев С. В., Карелин Я. А. Канализация. М.  “Стройиздат” 1975.  

veb gverdebi
1. www.fao.org
2. www.nwfwmd.state.fl.us
3. www.nrdc.org
4. www.epa.govs
5. www.gdrc.org
6. www.ipcri.org
7. www.grida.no



142

Tavi 12. wyalsameurneo kompleqsis teqnikur-
-ekonomikuri safuZvlebi

uaxloes warsulamde, wylis resursebis SedarebiT sakmarisi raode-
nobis arseboba da umravles SemTxvevaSi yvela wyalmosargeblis wyliT 
uzunvelyofis saSualeba gamoricxavda wyals, iseve rogorc haers, ekono-
mikuri urTierTobebis sistemidan. gamonaklis warmoadgenda ariduli zone-
bi, sadac wylis deficiti da Sesabamisad didi materialuri da SromiTi 
danaxarjebi wyalmomaragebis organizebaze odiTganve aqcevdnen wyals 
rTuli ekonomikuri da samarTlebrivi damokidebulebebis wyarod.

wylis resursebis menejmentis Seswavlis ekonomikuri aspeqti moicavs 
iseTi parametrebis da maCveneblebis erTobliobas, rogoricaa ekonomikuri 
Sefaseba, wylis renta, wylis gadasaxadis formireba da a.S., rac TavisTa-
vad damokidebulia wyalsameurneo kompleqsis struqturaze da mis muSao-
bis efeqturobaze.        

12.1. wyalsameurneo kompleqsis struqturis safuZvlianoba

wyalsameurneo kompleqsis yvela monawilis optimaluri struqturis 
SerCevisas,  aucilebelia Tanmimdevrulad davupirispiroT (SevadaroT) erTma-
neTs w.s.k-s variantebi misi TiToeuli komponentis CaTvlis da arCaTvlis 
SemTxvevaSi.

Tu gamovricxavT w.s.k-dan romelime dargs, maSin am dargis mier warmoe-
buli produqcia moculobiT da xarisxiT miRebuli unda iyos alternatiuli 
gziT.

SesaZlebeli alternatiuli variantidan optimaluris SerCevis meTodur 
safuZvels warmoadgens Sesadari ekonomikuri efeqturobis meTodi.

vTqvaT gvaqvs analogiuri produqciis miRebis ori varianti, magaliTad 
eleqtroenergiis. am SemTxvevaSi ganixileba pirveli varianti, rodesac w.s.k-s 
struqturaSi Sedis hidroeleqtrosadguri da meore varianti - w.s.k-is struq-
tura mis gareSe. meore variantSi gaTvaliswinebulia igive raodenobis eleq-
troenergiis miReba TboeleqtrosadgurebiT, romelTa mSeneblobaze da 
eqspluataciaze unda daixarjos Sesabamisi kapitaldabandebebi da danaxarje-
bi.

es ori varianti erTmaneTisgan gansxvavdeba kapitaldabandebis da yovel-
wliuri danaxarjebis mixedviT: ganvixiloT yvelaze xSirad gavrcelebuli 
SemTxveva: C1<C2 da sadac K1 da K2 - w.s.k-s pirveli da meore variantebis Sesaba-
misi kapitaldabandebebia; C1 da C2 - w.s.k-s igive struqturebis SemTxvevebSi yo-
velwliuri danaxarjebi.

meore variantis ganxorcieleba damokidebulia damatebiT kapitalda-
bandebasTan K=K1-K2 da yovelwliuri danaxarjebis ekonomiasTan C=C2-C1.

optimaluri variantis SerCevisaTvis gamoiTvleba Sesadari ekonomikuri 
efeqturobis koeficienti , romelic gviCvenebs damatebiTi kapitaldabande-
bis yovelwliuri danaxarjebis ekonomias

.
21

12

KK

CC




 (12.1.)

Sesadari ekonomikuri efeqturobis Sebrunebul sidides damatebiTi ka-
pitaldanaxarjebis gamosyidvis dros uwodeben

.
12

21

CC

KK
T K




 (12.2.)
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is varianti, romelic xasiaTdeba didi kapitaldabandebiT (magram naklebi
yovelwliuri danaxarjebiT) ekonomiurad ufro efeqturi iqneba maSin, rode-
sac Sesadari ekonomikuri efeqturobis koeficienti iqneba  normatiul koefi-
cientze (n) meti; an damatebiTi kapitaldabandebis gamosyidvis vada iqneba
normatiulze naklebi e. i.

.
21

12

KK

CC




 (12.3.)

roca =n orive varianti erTnaird efeqturia.
(12.3.) damokidebuleba SeiZleba warmovidginoT Semdegi saxiT

n  K1+C1 < n  K2+C2. (12.4.)

orwevrs nK+C ewodeba gansaxilveli variantis saangariSo xarji weliwad-
Si

З saan.=n  K+C. (12.5.)

Tu gamoviyenebT damatebiTi kapitaldabandebis gamosyidvis vadis nor-
matiul maxasiaTebels Tn

K, maSin (12.5.) formulidan SeiZleba miviRoT jamuri 
danaxarjebi 3j

.TKЗ ΔK C nj (12.6.)

Sesadari ekonomikuri efeqturobis normatiul koeficientebs sazRvra-
ven dargobrivi instruqciebis mixedviT, magaliTad: hidroenergetikisaTvis -

n =0,12; morwyvisTvis - n =0,17-0,33; Tevzis meurneobisaTvis - n = 0,17; meur-

neobisaTvis mTlianad - n = 0,12.

Sesadari variantebi Cveulebisamebr erTmaneTisgan gansxvavdebian ara-
marto xarjebiT, aramed samSeneblo vadebiT. Sesabamisad, sxvadasxva varianteb-
Si araerTnairad Cndeba xarjebis gayinvis uaryofiTi efeqti, romelic gamoix-
ateba brunvidan maTi droebiTi amoRebiT. amitom ekonomikuri gamoTvlebis 
dros gasaTvaliswinebelia drois faqtori; Tu mSenebloba mimdinareobs ramo-
denime weliwadi da obieqtebi eqspluataciaSi morigeobiT Sedian, maSin gamoT-
vlebSi iyeneben Semdeg maxasiaTeblebs: erTi da igive wels dayvanili kapital-

dabandeba K damyarebuli yovelwliuri danaxarjebidan dayvanili danaxarjebi 

C dinamikuri dayvanili xarjebi 3 , romelic gansazRvrulia drois faqtoris 
gaTvaliswinebiT.

am maxasiaTeblebs sazRvraven Semdegnairad:
kapitaldabandebis gayinvis (dakonservebis) Sedegad warmoiqmneba ekono-

mikuri efeqtis raRac xarisxis dakargva imdenad, ramdenadac mogeba maTgan ar 
miiReba. es saxsrebi kapitaldabandebis saxiT SeiZleba pirdapiri an iribi gziT 
gadasuliyo warmoebaSi, magram es ar moxda da warmoiqmna kapitaldabandebis 
dakargva K, romelsac ekonomikur gaangariSebaSi daaricxaven gayinuli kapi-
taldabandebis jams. E0 -koeficientiT aRniSnaven uaryofiT efeqts

K=K  E0, (12.7.)

sadac: E0 aris drois faqtoris gamaTvaliwinebeli koeficienti. ricxo-
brivad tolia mogebis danakargis (erT weliwadSi kapi-
taldabandebis fulis erTeulis danakargi). ekonomikur 
gamoTvlebSi miiReba, rom E0=0,08.
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mSeneblobisTvis saWiro kapitaldabandebas iTvaliswineben araerTbaSad, 
aramed anawileben wlebis mixedviT. Sesabamisad, sxvadasxva wlebSi aTvisebuli 
kapitaldabandebis Kt-s yinaven gansxvavebul periodSi.

sxvadasxva variantebis urTierTSedarebisTvis dayvanis weli unda iyos 
yvela variantisTvis erTi da igive.

jamuri dayvanili kapitaldabandeba wyalsameurneo obieqtSi K gamoiT-
vleba formuliT

  ,1
1

0
.




T

i

tt
t EKK w (12.8.)

sadac: Kt aris kapitaldabandeba weliwadSi;
T _ mSeneblobis dro;
tw _ dayvanis weli (bazisuri weli).

Cveulebisamebr sawarmoo simZlavreebs iTviseben ramdenime wlis ganmav-
lobaSi. wyalsameurneo obieqtis aTvisebis xarisxis mixedviT izrdeba danaxar-
jebi misi eqspluataciisTvis.

dayvanili yovelwliurad damyarebuli danaxarjebis gamosaTvlel damo-
kidebulebas Semdegi saxe aqvs

  ,1
1

0

ttm

tt
t ECC




 

w

 (12.9.)

sadac: Ct aris t weliwadSi yovelwliuri danaxarjebis namati;
t _ eqspluataciis pirveli weli;
m _ danaxarjebis cvlilebis vada (obieqtis eqspluataciis 

dasawyisidan mis saboloo mTlian aTvisebamde).
dinamikur dayvanil xarjebs aqvT igive struqtura, rac saangariSo xar-

jebs drois faqtoris mxedvelobaSi miRebis gareSe, magram masSi gaTvaliswine-
bulia dayvanili kapitaldabandeba yovelwliuri danaxarjebi

.3 CK  y (12.10.)

variantebis Sedarebisas optimalurad iTvleba minimaluri dinamikuri 

xarjebis varianti e. i. min3 .
yvela variantis ganxilvisas daculi unda iyos dapirispirebis piroba, e. 

i. miRebul unda iyos erTi da igive raodenobis da xarisxis produqcia, xolo 
xarjebi unda iyos dayvanili erT-erTi bazisuri wlisaTvis.

12.2. kompleqsuri hidrokvanZis optimaluri 
parametrebis SerCeva

wyalsameurneo obieqtebis parametrebs iseve, rogorc wyalsameurneo 
sistemis struqturas, irCeven saxalxo-sameurneo xarjebis minimizaciis prin-
cipiT, magaliTad, kompleqsuri hidrokvanZis parametrebis SerCevisas 
xelmZRvaneloben Semdegi mosazrebiT: normaluri Setborvis donis niSnuls 
(n.S.d.) gansazRvraven nagebobis ZiriTadi zomebis, samSeneblo samuSaoebis mo-
culobis, datborvis farTobis mixedviT, romlebic izrdebian (matuloben) 
n.S.d-s niSnulis awevisas.

amave dros izrdeba sawarmoo efeqti - eleqtroenergiis gamomuSaveba, 
sarwyavi miwebis farTobi da sxva. aucilebelia ganxilul iqnes n.S.d-s aranak-
leb 3 varianti. amasTan, n.S.d-s qveda zRvari minimaluri unda iyos TviTdinebiT 
morwyvis SemTxvevaSi sarwyavi wyalamRebis dasaSveb doneze, hidroeleqtro-
sadguris aucilebel simZlavreze, gemTsvlisTvis saWiro siRrmeze, wyalsaca-
vis aucilebel tevadobaze, (Camonadenis mocemuli regulirebisaTvis). n.S.d-s 
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zemoTa zRvari ganisazRvreba im pirobiT, rom ar iyos daSvebuli sasoflo-
sameurneo savargulebis, msxvili dasaxlebuli punqtebis, sawarmoo da sa-
transporto obieqtebis datborva.

wyalsacavis sasargeblo moculobis arCeva rTuli teqnikur-
ekonomikuri amocanaa. n.S.d-s mocemuli niSnulisaTvis wyalsacavis sasargeblo 
moculoba ganisazRvreba siRrmis hamoq. amoqmedebis mixedviT. misi gazrda, mrav-
al SemTxvevaSi, dadebiT efeqts zrdis, rac gamoixateba Camonadenis srulyo-
filad gamoyenebaSi.

hidroenergetikul hidrokvanZebSi amoqmedebis siRrmis gazrda iwvevs 
eleqtroenergiis gazrdas mxolod gansazRvrul sididemde. igi ganpirobebu-
lia turbinebSi gamavali wylis moculobis gazrdiT, magram amasTan, mcirdeba 
dawneva.

amoqmedebis siRrmis gazrdis gamo dadebiTi efeqtis zrdas Tan sdevs sam-
Seneblo samuSaoebis moculobisa da datborili niadagebis farTobis gazrda 
da sxva.

teqnikuri saxis sxvadasxva variantebis SerCevis dros ekonomikuri ana-
lizi warmoadgens, erTi da igive moculobiT produqciis warmoebis SemTxveva-
Si, xarjebis urTierTSedarebas.

magaliTad, n.S.d-s niSnulis Semcirebisas mcirdeba kaSxlis mSeneblobis 
xarjebi da datborviT gamowveuli zaralis kompensacia.

magram amasTan, unda aRiniSnos, rom zeda biefSi wylis donis bunebrivi 
daweva h1=h2 sididiT, yovelTvis gamoiwvevs hamoq.2 - is dros (gazrdili amoqmede-
bis siRrmes) saturbine milsadenebSi gamavali wylis moculobis ufro metad 
Semcirebas, rac ara efeqturia eleqtroenergiis gamomuSavebisTvis (rogorc 
naxazidan Cans  (w1>w2 roca h1=h2).

12.3. wyalsameurneo kompleqsis alternatiuli variantebis SerCeva

soflis meurneoba: arasakmarisi tenianobis mqone zonebSi morwyva war-
moadgens sasoflo-sameurneo kulturebis mosavlianobis amaRlebis saSuale-
bas. amitom Semcvleli variantis saxiT gvevlineba specialuri irigaciuli hi-
drokvanZebis mSenebloba, miwisqveSa wylebis gamoyeneba, Camdinare wylebiT 
morwyva, wylis gamoyenebis ufro efeqturi ekonomikuri gzebis Zieba; anda eqvi-
valenturi sasoflo-sameurneo produqciis miReba sxva auzebis an axali miwe-
bis aTvisebiT.

soflis meurneobisaTvis alternativas warmoadgens wyalsacavidan wylis 
dro da dro gaSveba Waliseburi mindvrebis gawylovanebisaTvis, saqonlis da-
matebiTi sakvebis Seqmnis mizniT.

hidroenergetika - hesebis Semcvlelad SeiZleba CaiTvalos Tboeleq-
trosadgurebi. amasTan, aucilebelia daculi iyos energosistemaSi simZlavris 
da energiis balansi; hesebis energodanadgarebis maRali manevrirebis unari da 
energomomaragebis igive saimedobiT uzrunvelyofa.

hidroeleqtrosadgurebs upirispireben specialur pikur Tboeleqtro-
sadgurebs (mag. aeroturbinebs). dapirispirebis dros aucilebelia gaTvalis-
winebuli iyos is, rom hesTan SedarebiT mis Semcvlel Tboeleqtrosadgurebs, 
sakuTar saWiroebaze eleqtroenergiis didi xarji gaaCniaT. amitom iReben

NT.e.s. =φN · Nhesi;

ЭT.e.s. =φЭ·Эhesi.

(12.11.)

sadac: NT.e.s. da Nhesi aris Tboeleqtrosadguris da hidroeleqtrosad-
guris simZlavreebi;

ЭT.e.s. da Эhesi _ Tes-sa da hes-Si gamomuSavebuli eleqtroener-
giebi;
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φЭ _ simZlavrisa da gamomuSavebuli eleqtroener-
giis eqvivalentobis koeficientebi φN=1,11,5;    
φЭ=1,05.

hes-iT da Tes-iT eleqtroenergiis gamomuSavebisTvis saWiro xarjebis 
Sedarebisas aucilebelad gasaTvaliswinebelia hesSi. saTbobis xarjis efeqti

ЗT.= ЗTes. · bc, (12.12.)
sadac: b aris eleqtroenergiis warmoebisTvis saTbobis kuTri xarji 

kvt.sT.;
c _ saTbobis mopovebis da transportirebis kuTri xarji.

Tevzis meurneoba. mis Semcvlel variantad SeiZleba gamoviyenoT Semde-
gi : Tevzsarewi qarxnebis nagebobebi, Tevzis saSeni da gasazrdeli meurneoba, 
Tevzis Weris intensifikacia sxva auzebSi (maT Soris Sinagan zRvebSi); amave 
dros Tu alternatiuli obieqtebi sxva raionebSi mdebareoben, maSin iTvalis-
wineben moxmarebis adgilamde satransporto xarjebs Soris sxvaobas, variante-
bis Sesabamisad.

wyalmomarageba. alternatiul variantad SeiZleba ganvixiloT wyalmo-
marageba. w.s.k.-is ararsebobis dros es SeiZleba iyos erTmizniani hidrokvanZi, 
wyalmomarageba, miwisqveSa wylebiT, zRvis wylis gamtknareba sxva auzidan    
wylis gadmogdebiT da a. S. sawarmoo wyalmomaragebisaTvis SesaZlebelia sawar-
moo RonisZiebebis ganTavsebis sxvadasxva variantebi, sadac gamoyenebuli iqne-
ba naklebad wyaltevadi teqnologiebi da wyalmomaragebis sqemebi. yvela 
SemTxvevaSi uzrunvelyofili unda iyos saWiro xarisxis wyalze wyalmomarage-
bis saimedooba.

sawylo transporti: alternatiuli variantis ZiriTad moTxovnilebas 
warmoadgens saWiro moculobis produqciis gadatana imave vadebSi. amasTan, Se-
saZlebelia (w.s.k-s Seqmnis gareSe) sawylo gadazidvebi gemTsavalis pirobebSi, 
gemTsvlisTvis aucilebeli siRrmis uzrunvelyofa fskeris CaRrmavebis sa-
SualebiT.

miRebuli alternatiuli varianti unda iyos yvelaze ekonomikuri, yvela 
SesaZlebeli variantidan.

12.4. wyalsameurneo kompleqsis saerTo 
ekonomikuri efeqturoba

variantis ekonomikuri efeqturoba ganisazRvreba saerTo ekonomikuri 
efeqturobis koeficientiT, romelic gamoiTvleba Semdegi damokidebulebiT

,1
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 (12.13.)

sadac: Цi aris i dargis (w.s.k.-is monawilis) produqciis Rirebuleba;
Cw.s.k.;
Kw.s.k.

_ w.s.k. yovelwliuri danaxarjebi da kapitaldabandeba;

N _ w.s.k.-is monawileTa raodenoba.
miRebul koeficients (Эw.s.k.) adareben normatiul koeficientTan (Эn). 

w.s.k-s monawileTa mier gamoyenebuli wylis resursebis efeqturobas gansazR-
vraven TiToeuli maTganis saerTo ekonomikuri efeqturobis gansazRvriT

Эi=(Цi  - Ci ) /Ki, (12.14.)
sadac: Ci da Ki aris w.s.k-s i monawilis yovelwliuri danaxarji da kapi-

taldabandeba;
(Цi  - Ci) _ mogeba i TiToeuli dargisTvis.
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Эi koeficienti ar gansazRvravs rogori mogeba eqneba TiToeul monawi-
les kapitaldabandebaze.

Эi koeficienti ar unda aRematebodes Эn - normatiul koeficients, ro-
melic dadgenilia dargobrivi instruqciebis Sesabamisad. saerTo ekonomikuri 
efeqturobis Sebrunebul sidides ewodeba kapitaldabandebis gamosyidvis vada

T=K/. (12.15.)
obieqtis mSenebloba im SemTxvevaSi CaiTvleba ekonomikurad gamarTle-

bulad, Tu gamosyidvis vada naklebia normatiulze, e. i. T<Tn.
hidroenergetikaSi produqciis Rirebulebis Цhesi gamoiTvleba damoki-

debulebiT
Цhesi=Э), (12.16.)

sadac:  da Э aris gamoyenebuli simZlavre da gamomuSavebuli eleq-
troenergia;

 da  _ satarifo ganakveTi 1kvt.-ze da 1 kvt.sT-ze;

 _ koeficienti, romelic iTvaliswinebs danakargis 
qselze da eleqtroenergiis xarjs sakuTar moTxovni-
lebebze.

satarifo ganakveTi icvleba qveynis raionebis Sesabamisad.
organakveTiani tarifiT eleqtroenergiis Rirebulebis gansazRvra eko-

nomikur berkets warmoadgens, romelic ganapirobebs eleqtroenergiis moxma-
rebis grafikebis SemWidroebis erT-erT saSualebas.

sawarmoebi, romlebic iyeneben erTnairi raodenobis Э1=Э2 energias, 
magram aqvT gansxvavebuli simZlavreebis dReRamuri datvirTvis grafikebi.

saerTo ekonomikuri efeqtobis gansazRvrisas aucilebelia aseve gaTva-
liswinebul iqnes mSeneblobaze da droSi produqciis Rirebulebis cvlileba-
ze kapitaldabandebebis gayinvis uaryofiTi efeqti. drois faqtoris mxedve-
lobaSi miRebiT saerTo ekonomikuri efeqtianoba ganisazRvreba damokidebu-
lebiT

,
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 (12.17.)

sadac:
tK aris w.s.k-s i monawilis bazisur welTan dayvanili kapitaldaban-

deba;

iП _ w.s.k.-s i monawilis bazisur welTan dayvanili mogeba.
dayvanili mogeba iangariSeba damokidebulebiT
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   (12.18.)

sadac: ti aris t wels mogebis cvlileba wina wlis mogebasTan SedarebiT;
M _ wlebis raodenoba, romelTa ganmavlobaSic icvleba mogeba;
tg _ sabaziso (bazisuri) weli;
E0 _ drois faqtoris koeficienti.

w.s.k-s saerTo ekonomikuri efeqturobis koeficienti, drois faqtoris 
gaTvaliswinebiT gamoiTvleba
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Э (12.19.)

sadac: n aris saxalxo meurneobis dargebis raodenoba, romelic w.s.k-dan 
iRebs mogebas.

meore SemTxvevaSi w.s.k-s TiToeul monawilze unda iyos Setanili kuTri 
dargobrivi mTlianad da kompleqsuri xarjebis nawili
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Ki=Kdar.i+Kkom.i;
Ci=Cdar.i+Ckom.i;

3i=Cdar.i+Ckom.i+y(Kdar.i+Kkom.i),
(12.20.)

sadac: Ki; Ci; 3i aris Sesabamisad, w.s.k-s i monawilis kapitaldabandeba, 
yovelwliuri danaxarji da saangariSo xarji, rac 
gansazRvravs maT monawileobas wyalsameurneo kom-
pleqsis dafinansebaSi;

Kdar.i, 
Cdar.i

_ dargebis kapitaldabandeba da yovelwliuri danax-
arji w.s.k-s i monawileze;

Kkom.i; 
Ckom.i

_ i monawilis kapitaldabandebis da yovelwliuri da-
naxarjis wili.

cxadia, rom mTlianad kompleqsisTvis

i

n

i
KK komkom

1


    
i

n

i
CC komkom

1
 (12.21.)

sadac: n aris w.s.k-s monawileTa raodenoba.
amrigad, saangariSo xarjebi w.s.k-s mSeneblobaze da eqspluataciaze iq-

neba
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(12.22.)

sadac: n aris SedarebiTi ekonomiuri efeqturobis normatiuli 
    koeficienti.

kompleqsuri danaxarjebis wili, romelic modis w.s.k-s TiToeul monawi-
leze, SeiZleba ganvsazRvroT ramodenime meTodiT; magaliTad, im wylis mocu-
lobis proporciiT, romelic gamoyofilia ama Tu im monawilisTvis; an ekonomi-
kuri efeqturobiT, romelic miiReba ama Tu im monawilis mier wylis gamoyene-
bisas. SedarebiT martivi meTodia danaxarjebis ganawileba dargebis mier. maT 
mier gamoyenebuli wylis moculobis proporciulobis mixedviT, magram amis 
gamoyeneba SesaZlebelia, roca w.s.k-Si Sedian wyalmosargebleni (gemTsvla, 
hidroenergetika da sxva), amitom am meTods mimarTaven iSviaTad, mxolod maSin, 
roca magaliTad, hidrokvanZis daniSnulebaa morwyva da wyalmomarageba.

farTod gamoiyeneba danaxarjebis ganawilebis meTodi, yvela w.s.k-s mona-
wilisTvis toli ekonomikuri efeqturobis miRebis principiT.

am SemTxvevaSi w.s.k-s yvela monawilisTvis iReben saerTo ekonomikuri 
efeqtianobis sididis toli ekonomikuri efeqturobis koeficients. e. i.

Эi = Эw.s.k. (12.23.)

an SedarebiTi ekonomikuri efeqturobis koeficientis ξi=ξw.s.k. miRebis
principiT. aq gansazRvruli unda iyos ori ucnobi Kkom., amitom toli ekonomi-
kuri efeqturobis ZiriTad pirobas Ckom. emateba Эi=Эw.s.k. kapitaldabandebis
yovelwliuri danaxarjebis Ckom. proporciulobis piroba.

es samarTliania, ramdenadac kompleqsuri obieqtebis danaxarjebi war-
moadgenen ZiriTad amortizaciul anaricxebs.

amitom SeiZleba CaiTvalos, rom
Ckom.i =PKkom.i (12.24.)

sadac: P aris proporciulobis koeficienti, romelic tolia
P=Ckom=/ Kkom. (12.25.)

maSin, Эi koeficienti Caiwereba Semdegnairad
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Эi =Эw.s.k.

Эi =(Цi  - Ckom.i – Cdar.i) / (Kkomi - Kdari)
(12.26.)

sadac: ЦI aris w.s.k-s i monawilis yovelwliuri danaxarji;
Kkomi da Kkomi _ w.s.k-s i_uri monawilis kapitaldabandebis da 

yovelwliuri danaxarjis wili.
miviRoT, rom

Эw.s.k. =(Цi  - PKkom.i – Cdar.i) / (Kkomi - Kdari), (12.27.)

sadac: Kkom.i =(Цi  - Cdari – Эw.s.k.  Kdar2) / (P + Эw.s.k.),
P aris proporciulobis koeficienti, anu w.s.k-s monawilee-

bis yovelwliuri danaxarjebis wili;
Ckom.i _ ganisazRvreba formulidan.

am meTodiT kompleqsuri danaxarjebis gansazRvrisaTvis w.s.k-s TiToeu-
li monawilis SedarebiTi ekonomikuri efeqturobis koeficientebs i utole-
ben mTlianad w.s.k. SedarebiT ekonomikuri efeqturobis koeficients

w.s.k.=i=w.s.k. (12.28.)

w.s.k-s i monawileebis SedarebiTi ekonomikuri efeqturoba ganisazRvre-
ba Semdegi gamosaxulebiT

i =(Calt.i – Ckom.i – Cdar.i) / (Kkom.i – Kdar.i – Kalt.i), (12.29.)

sadac: Kalt.i da Calt.i aris alternatiul variantSi i produqciis miRe-
bisTvis kapitaldabandeba da yovelwliuri 
danaxarji.

Tu gamoviyenebT (12.28) da (12.29) damokidebulebas, maSin
w.s.k. =(Calt.i – PCkom.i – Cdar.i) / (Kkom.i – Kdar.i – Kalt.i.)

saidanac miviRebT damokidebulebas, romelic gansazRvravs w.s.k-s i mo-
nawilis wils kompleqsur kapitaldabandebaSi.
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i (12.30.)

xolo i dargis yovelwliuri danaxarjis wils kompleqsur danaxarjSi 
vangariSobT Ckom.i damokidebulebiT.

12.5. wyaldamcavi RonisZiebebis ekonomikuri efeqturoba

wyaldamcavi RonisZiebebis ekonomikuri efeqtis ganxilvisas, upir-
veles yovlisa xdeba wylis dacvis RonisZiebebis pirdapiri ekonomikuri 
efeqtis Эpir. gansazRvra, romelic Semdegi saxis damokidebulebiT aRiwere-
ba

Эpir. = УsaerTo – 3, (12.31.)

sadac: Уi aris wylis wyaroebis gaWuWyianebiT miyenebuli saerTo zarali. 
calkeuli wyalmomxmareblebis (Уi) zaralis jami tolia

E,E 



n

i 1
saerTo (12.32.)

sadac: n aris bunebrivi obieqtebis an wyalmomxmareblebis is raodenoba, 
romlebic ganicdian wylis gaWuWyianebas.

Уi zaralis calkeul saxeebs gansazRvraven Semdegnairad:
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1. sawarmoo da sayofacxovrebo-komunalur wyalmomaragebaSi ar daiSveba 
iseTi wylis gamoyeneba, romlis xarisxi ar Seesabameba dadgenil moTxov-
nebs, amitom wyalmomaragebaSi zarali dakavSirebulia wyalSemkrebis 
gadatanis, wyalmomaragebis axali wyaroebis aTvisebis, wylis damatebiT 
momzadebis (Уwy.momz.) danaxarjebTan

  ,33 12

n

1

Vii
i

 


wy.momz.E (12.33.)

sadac:
i23 aris i momxmareblisTvis gaWuWyianebuli wyalsatevidan wylis 

momzadebisTvis gaweuli kuTri saangariSo xarjebi;

i13 _ i momxmareblis kuTri saangariSo xarjebi gauWuWyianebeli 
wyalmomaragebaze aRebuli wylis momzadebisTvis;

Vi _ gamoyenebuli wylis moculoba;
n _ wylis momxmarebelTa raodenoba, romlebic axorcieleben 

damatebiT wyalmomzadebas.
2. sasoflo da Tevzis meurneobebSi wylis wyaroebis gaWuWyianebis gamo za-

rali Sedgeba Semdegi xarjebisagan (danaxarjebisagan):
a) wylis xarisxis aRdgena

,3
n

1
i

i



w.x.E (12.34.)

sadac:
i3 aris i RonisZiebis dros wylis xarisxis aRsadgenad gaweuli 

saangariSo danaxarjebi;
n _ wylis wyaroebis xarisxis aRmdgeni RonisZiebebis raodeno-

ba.
b) produqtiulobis Semcirebis gamo zaralis kompensacia

Eh.k.=[(C2-C1)+ξn(K2-K1)] · V, (12.35.)

sadac: C1;  C2 aris gaWuWyianebuli da gauWuWyianebeli wylis gamoyenebiT 
erTeuli produqciis TviTRirebuleba;

K1; K2 _ gaWuWyianebuli da gauWuWyianebeli wylis gamoyenebiT 
erTeuli produqciis miRebaze kuTri kapitaldabandeba;

ξn _ SedarebiTi ekonomikuri efeqturobis normatiuli 
koeficienti;

V _ produqciis dagegmili wliuri moculoba.
3. wylis dabinZurebis gamo mosaxleobisadmi miyenebuli zarali

ganisazRvreba gaWuWyianebis Sedegebis likvidaciaze danaxarjebiT: 
daavadebuli mosaxleobis zrdis gamo samedicino momsaxureoba, 
masobrivi dasvenebis adgilebis gadatana, mdinareebis gawmenda-
gajansaReba da sxva.

4. garemo pirobebze miyenebuli zarali Sedgeba: bunebrivi pirobebis 
adrindel mdgomareobamde aRdgenaze an produqciis danakargis 
kompensaciaze gaweuli danaxarjebisgan (mag. tyis produqtiulobis 
Semcireba an ganadgureba).
wylis dacviTi RonisZiebebis Catarebis pirdapiri efeqtis garda, 

SeiZleba gaTvaliswinebuli iyos iribi efeqtic, romelic mdgomareobs 
Camdinare wylebidan Zvirfasi nivTierebebis amoRebis Sedegad damatebiTi 
produqciis miRebaSi.

iribi efeqti gamoiTvleba formuliT
,3 Zv.ir. ЭЭ (12.36.)

sadac:
Zv.Э aris Camdinare wyalTan Zvirfasi nivTierebebis amoRebis Sede-

gad miRebuli efeqti;

3 _ damatebiTi produqciis misaRebad danaxarjebis ekonomia.
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Zv.Э gansazRvris dros aucilebelia gaTvaliswinebul iyos Zvirfasi niv-
Tierebebis amosaRebad saWiro danaxarjebi.

danaxarjebis ekonomiis magaliTad SeiZleba ganvixiloT Camdinare wyle-
biT morwyva, romlis drosac izrdeba sasoflo-sameurneo kulturebis mosav-
lianoba da Sesabamisad, danaxarjebis ekonomikuroba, rac aucilebelia damate-
biTi sasoflo-sameurneo produqciis miRebisTvis. am SemTxvevaSi iribi efeqti

0ir.Э
.

kiTxvebi

1. wyalsameurneo kompleqsis optimaluri struqturis (monawileebis Se-
madgenlobis) gansazRvris ZiriTad principi.

2. ra aris Sesadari ekonomikuri efeqturobis meTodi?
3. Sesadari ekonomikuri efeqturobis koeficientis gaangariSeba.
4. ra aris damatebiTi kapitaldanaxarjebis gamosyidvis dro?
5. jamuri xarjebis grafikebi.
6. ra principiT xdeba wyalsameurneo kompleqsis alternatiuli variante-

bis SerCeva?
7. wyalsameurneo kompleqsis saerTo ekonomikuri efeqturobis gan-

sazRvris principebi.
8. wyaldamcavi RonisZiebebis ekonmomikuri efeqturobis gansazRvra.
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Tavi 13. ekologiuri monitoringi da
saqarTvelos wylis kanonmdebloba

"wyali unikaluri da upirvelesi, sasicocxlo mniSvnelobis, adamianis, cxovelTa sa-
myaros da mcenareuli safaris arsebobisaTvis aucilebeli da saqarTvelos ekonomikis 
ganviTarebisaTvis umniSvnelovanesi bunebrivi resursia. saqarTvelos konstituciiT 
adamianis janmrTelobisTvis usafrTxo garemos uzrunvelsayofad, sazogadoebis eko-
logiuri da ekonomikuri interesebis Sesabamisad, axlandeli da momavali Taobebis 
interesebis gaTvaliswinebiT, saxelmwifo uzrunvelyofs garemos dacvisa da, Sesabami-
sad, garemos Semadgeneli ZiriTadi komponentis - wylis dacvas.

yvela, saqarTveloSi mcxovrebi, valdebulia uzrunvelyos wylis racionaluri da 
mdgradi gamoyeneba da dacva, ar dauSvas misi gabinZureba, danagvianeba da daSreta.

saqarTvelos saxmeleTo teritoriaze, mis wiaRSi, kontinentur SelfSi, teritoriul 
wylebsa da gansakuTrebul ekonomikur zonaSi arsebuli wyali saqarTvelos erovnu-
li simdidrea da mas saxelmwifo icavs"

saqarTvelos kanoni "wylis Sesaxeb"

ukanasknel periodSi mosaxleoba, Tavisi moRvaweobis dros, sul ufro 
farTod gamoiyenebs informacias garemos mdgomareobis Sesaxeb. es informacia 
saWiroa adamianis yoveldRiur cxovrebaSi. kerZod, warmoebisas, soflis-
meurneobis samuSaoebisas, mSeneblobisas da a.S. magram garemos mdgomareobaSi 
mimdinare cvlilebebi gamowveulia ara mxolod biosferuli procesebis Sede-
gad, aramed adamianis antropogenuli zemoqmedebiTac, rac ekologiuri moni-
toringis erT-erT specifikur amocanas warmoadgens.

winamdebare TavSi ganxilulia ekologiuri monitoringi, saqarTvelos 
kanonmdebloba wylis Sesaxeb; saqarTvelos kanoni “wylis Sesaxeb”; saqarTvelos 
wylis statusi, saxelmwifo fondi da wylis jgufebi; wylis samarTlebrivi 
dacva; wylis dacvisa da gamoyenebis ekonomikuri regulireba da saxelmwifo 
marTva; saerTaSoriso konvenciebi da evrokavSiris wylis politika.

13.1. ekologiuri monitoringis cneba 

Tanamedrove termini “monitoringi” gulisxmobs dakvirvebas garemoze, 
misi mdgomareobis da adamianis anTropogenuli zemoqmedebiT gamowveuli 
cvlilebebis analizs, Sefasebas da prognozirebas.

termini “monitoringi” pirvelad 1971 wels iuneskos-Si arsebuli spe-
cialuri komisiis (garemos problemebis mecnieruli komiteti) rekomeNdacie-
biT warmoiqmna.

garemos monitoringi ewodeba garemoze, bunebriv resursebze, mcenareTa
da cxovelTa samyaroze regularuli da winaswar dagegmil dakvirvebebs, ro-
melTa saSualebiT xdeba maTi mdgomareobis da antropogenuli zemoqmedebis 
Sedegad maTSi mimdinare procesebis Sefaseba.

ekologiuri monitoringi aris garemos organizebuli monitoringi,
romlis drosac xorcieldeba adamianis da biologiuri organizmebis (mcena-
reebi, cxovelebi, mikroorganizmebi da a.S.) arsebobis aris ekologiuri piro-
bebis, da ekosistemebis mdgomareobis Sefaseba.

gamomdinare zemoT aRniSnulidan monitoringi moicavs ramdenime Ziri-
Tad process:

 dakvirvebis obieqtis gamoyofa-gansazRvra;
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 gansazRvruli obieqtis gamokvleva;
 dakvirvebis obieqtis informaciuli modelis Sedgena;

 obieqtis mdgomareobis Sefaseba da informaciul modelTan identifici-
reba;

 dakvirvebis obieqtis cvalebadobis prognozireba;
 momxmareblisTvis informaciis wardgena.

saWiroa aRiniSnos, rom monitoringis sistema ar moicavs garemos xaris-
xis marTvas, magram warmoadgens ama Tu im gadawyvetilebebis misaRebad (ekolo-
giuri TvalsazrisiT) mniSvnelovan sainformacio wyaros.

ekologiuri monitoringis sistema unda agrovebdes, aqcevdes sistemaSi 
da aanalizirebdes Semdeg informacias:

 garemos mdgomareoba;
 mdgomareobis SesaZlebeli da mimdinare cvlilebebis mizezebi (wyaroebi 

da zemoqmedebis faqtorebi);
 garemos cvlilebebis da datvirTvebis zRvrebi;

 biosferos arsebuli rezervebi. 
gamomdinare aqedan, ekologiuri monitoringis sistemaSi Sedis 

dakvirvebebi biosferos elementebis mdgomareobaze da antropogenuli 
zemoqmedebis wyaroebsa da faqtorebze.

garemos ekologiuri monitoringi SeiZleba xorcieldebodes sawarmos, 
qalaqis, raionis, olqis, mxaris da a.S. doneze.

ekologiuri mdgomareobis Sesaxeb informaciis ganzogadoebis xasiaTi da 
meqanizmi ekologiuri monitoringis sistemis ierarqiul doneebze moZraobis 
dros ganisazRvreba ekologiuri mdgomareobis informaciuli suraTis mixed-
viT. ekologiuri mdgomareobis informaciuli suraTi aris grafikulad war-
modgenili monacemebis erToblioba, romlebic axasiaTeben garkveuli teri-
toriis ekologiur mdgomareobas teritoriis rukis meSveobiT.

monitoringis sistema realizdeba ramdenime doneze, romlebsac Seesaba-
meba specialurad SemuSavebuli programebi:

 impaqturi (Zlieri zemoqmedebis Seswavla lokalur masStabSi);
 regionaluri (damabinZurebeli nivTierebebis migraciisa da transfo-

ramciis problemebi, sxvadasxva faqtorebis erToblivi zemoqmedeba);
 fonuri (biosferuli nakrZalebis bazaze, sadac gamoricxulia ramenairi 

sameurneo moRvaweoba).
ekologiuri monitoringis proeqtis SesamuSaveblad saWiroa Semdegi in-

formaciis qona:
 garemoSi damabinZurebeli nivTierebebis modinebis wyaro.

ekologiuri monitoringis proeqtis SemuSavebis dros aucilebelia Sem-
degi informaciis floba:

 garemoSi damabinZurebeli nivTierebebis moxvedris wyaro - atmosferoSi 
sawarmodan, energetikidan, transportidan da sxva obieqtebidan damabin-
Zurebeli nivTierebebis moxvedra; Camdinare wylebi da wylis obieqtebi; 
biogenuri da damabinZurebeli zedapiruli Camonadeni; niadagSi Setanili 
sasuqebi da Sxamqimikatebi sasoflo-sameurneo moRvaweobidan; sawarmoo 
da komunaluri narCenebis samarxebi; teqnogenuri avariebi, romelTa Se-
degad atmosferoSi da niadagSi xvdeba saSiSi nivTierebebi da a.S.

 damabinZurebeli nivTierebebis gadatana - atmosferuli gadatanis pro-
cesebi; wyalSi gadatanis da migraciis procesebi;
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 damabinZurebeli nivTierebebis landSafto-geoqimiuri gadanawilebis 
procesebi - damabinZurebeli nivTierebebis migracia niadagis profilSi 
gruntis wylebis donemde; damabinZurebeli nivTierebebis migracia 
landSaftur-geoqimiuri SeuRlebiT geoqimiuri barierebisa da bioqimi-
uri brunvis gaTvaliswinebiT; bioqimiuri brunva da a.S.;

 emisiis antropogenuli wyaroebis mdgomareobis monacemebi - emisiis wya-
ros simZlavre da adgilmdebareoba, garemoSi emisiis modinebis hidrodi-
namikuri pirobebi.
emisiis wyaroebis zemoqmedebis zonaSi warmoebs sistematuri dakvirvebe-

bi garemos Semdeg parametrebsa da obieqtebze:
1. atmosfero: haeris sferos aerozoluri da airis zonebis qimiuri da 

radionukleiduri Sedgeniloba; myari da Txevadi naleqebi (Tovli, wvi-
ma) da maTi qimiuri da radionukleiduri Sedgeniloba; atmosferos 
Tburi da teniT dabinZureba;

2. hidrosfero: zedapiruli wylebis (mdinareebi, tbebi, wyalsacavebi da 
a.S.), gruntis wylebis, bunebrivi wyalsadinarebis da wayalsacavebis 
Setivnarebuli da fskeruli natanis qimiuri da radionukleiduri Sed-
geniloba;

3. niadagi: niadagis aqtiuri Sris qimiuri da radionukleiduri Sedgeni-
loba;

4. biomasa: sasoflo-sameurneo savargulebis, mcenareuli safaris, niada-
guri zoocenozis, Sinauri da gareuli cxovelebis, frinvelebis, mwe-
rebis, wylis floris da faunis qimiuri da radioaqtiuri dabinZureba;

5. urbanizebuli garemo: dasaxlebuli punqtebis qimiuri da radiaciuli 
foni; sasmeli wylis, sakvebis da a.S qimiuri da radionukleiduri Sed-
geniloba;

6. mosaxleoba: demografiuli maCveneblebi (mosaxleobis raodenoba da 
sixSire, Sobadoba da sikvdilianoba, asakobrivi Semadgenloba, daavade-
bebi, Tandayolili anomaliebisa da simaxinjis done); socialur-
ekonomikuri faqtorebi;

garemos da ekosistemebis monitoringis sistemebi moicaven Semdegi dak-
virvebebis saSualebebs: haeris ekologiuri xarisxi, zedapiruli wylebis da 
wylis ekosistemebis ekologiuri mdgomareoba, zedapiruli ekosistemebisa da 
geologiuri Sris ekologiuri mdgomareoba. 

aseTi tipis monitoringis dakvirvebebi tardeba konkretuli emisiis wya-
ros gauTvalisiwneblad da ar aris dakavSirebuli maTi gavlenis zonebze. or-
ganizebis ZiriTadi principia - bunebriv-ekosistemuri. 

ekosistemebis da garemos monitoringis CarCoebSi Catarebuli dakvirve-
bebis miznebi SemdegSi mdgomareobs:

 ekosistemebis da arsebobis garemos funqcionaluri mTlianobis da 
mdgomareobis Sefaseba;

 antropogenuli zemoqmedebiT gamowveuli garemos cvlilebebis ga-
movlineba;

 ekologiuri klimatis (mravalwliuri ekologiuri mdgomareoba) 
cvlilebebis kvleva.

80-iani wlebis bolos warmoiSva termini sazogadoebrivi ekologiuri 
eqspertiza, romelic moicavda kvlevis farTo ares da am terimis qveS igulisx-
meboda informaciis miRebisa da analizis sxvadasxva meTodebis (ekologiuri 
monitoringi, garemoze zemoqmedebis Sefaseba, damoukidebeli kvlevebi da a.S) 
erToblioba. amJamad ekologiuri eqspertizis cneba gansazRvrulia kanonm-
deblobiT.
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ekologiuri eqspertizis qveS igulisxmeba kompleqsuri eqspertiza far-
To gagebiT, romelic iTvaliswinebs ekonomikur, garemos dacviT, socialur 
ekonomikur, sanitarul-higienur da a.S. aspeqtebs, agreTve sazogadoebriv 
azrs.

wylis ekosistemebis mizandasaxuli gardaqmnisTvis dRes mecnierebisa da 
teqnikis arsenalSi mravali saSualebaa; es dakavSirebulia garkveul danaxar-
jebTan, magram amocana, romelic amJamad dgas, iTveliswinebs - moiZebnos yve-
laze optimaluri da ekologiurad myari gadawyvetileba, e.i. minimaluri da-
naxarjebiT dadgenili RonisZiebebis Sedegad miRebuli iyos saWiro sameurneo 
da socialuri efeqti. 

12.2. ekologiuri monitoringis sistemebis 
dagegmareba

ekologiuri monitoringis sistemis proeqtireba miznad isaxavs misi mu-
Saobis funqcionaluri modelis an informaciis miRebis mTeli teqnologiuri 
jaWvis Seqmnas. vinaidan informaciis miRebis yvela etapi mWidro kavSirSia 
erTmaneTTan, romelime etapis ugulebelyofa gamoiwvevs miRebuli informa-
ciis sizustis darRvevas.

monitoringis sistemis dagegmarebis dros aucilebeblia gaTvaliswine-
bul iyos, rom miRebuli Sedegebi mniSvnelovnadaa damokidebuli sawyisi in-
formaciis moculobasa da xarisxze. igi unda moicavdes detalur monacemebs 
wylis, biomasis, fskeruli natanis, dabinZurebis wyaroebis da a.S. detalur in-
formacias da agreTve am monacemebis droSi da sivrceSi cvlilebebis progno-
zebs. amasTan, aucilebelia gaTvaliswinebuli iyos wylis xarisxTan dakavSire-
buli yvela sakanonmdeblo aqti, finansuri SesaZleblobebi, zogadi fiziko-
geografiuli mdgomareoba, wylis xarisxis marTvis ZiriTadi xerxebi da sxva 
monacemebi.

1. wylis xarisxis monitoringis sistemebis amocanebis gansazRvra. wylis 
xarisxis informaciisadmi moTxovnebis gansazRvrisaTvis aucilebelia 
detalizacia da dasmuli amocanebis dakavSireba. mkafiod dasaxuli 
amocanebis bazaze da agreTve wylis xarisxis adre dagrovili monaceme-
bis safuZvelze unda ganisazRvros moTxovnebi informaciis momxma-
reblisTvis miwodebis vadebis, formebis da tipis gaTvaliswinebiT. da-
gegmarebis pirvel etapze unda ganisazRvros mocemulobis damuSavebis 
statistikuri meTodebi, vinaidan maTzea damokidebuli dakvirvebebis 
Catarebis vadebi da sixSire da miRebuli mniSvnelobebis sizuste.

2. dakvirvebebis qselis organizaciuli struqturis Seqmna da maTi Cata-
rebis principebis SemuSaveba. es aris yvelaze rTuli da ZiriTadi etapi, 
romelzec dasmuli amocanebis da monitoringis sistemis funqcionire-
bis arsebuli gamocdilebis gaTvaliswinebiT ganisazRvreba dakvirve-
bebis qselis ZiriTadi struqturuli qvedanayofebi, maT Soris - cen-
traluri da regionaluri (anda problemuri), maTi ZiriTadi amocanebis 
miTiTebiT. gaiTvaliswineba dakvirvebaTa qselis saxeobaTa Soris op-
timaluri Tanafardobis SesanarCunebeli RonisZiebebi. am etapze wyde-
ba wylis xarisxis monitoringis qvesistemebis (avtomatizirebuli, 
distanciuri da a.S.) gamoyenebis masStabebis da mizanSewonilobis sa-
kiTxebi, dakvirvebebis Catarebis principebi, romlebic SeiZleba war-
modgenil iyos meToduri rekomendaciebisa da miTiTebebis saxiT.

3. monitoringis qselis ageba. mocemuli etapi iTvaliswinebs SemuSavebu-
li principebis realizebas, adgilmdebareobis principebis gaTvaliswi-
nebiT. dgindeba stacionaluri qselis ganlagebis wertilebi, gamoiyo-
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fa intensiuri dakvirvebebis areebi, dgindeba dakvirvebebis Catarebis 
intensivoba. dgeba yoveli punqtis konkretuli programa. wylis xaris-
xis avtomatizirebuli, anda distanciuri dakvirvebebis SemTxvevaSi 
konkretdeba maTi muSaobis programa.

4. mocemulobis miRebis sistemis SemuSaveba da maTi miwodeba momxmareb-
lisadmi. am etapze dgindeba informaciis Sekrebis da miRebis ierarqi-
uli struqtura. igegmeba wylis xarisxis monacemTa bankis SemuSaveba. 
agreTve iTvaliswineba samuSaos yvela etapze miRebuli informaciis 
sizustis kontroli.

5. miRebuli informaciis Semowmebis sistemis Seqmna. monitoringis siste-
mis Seqmnisa da misi funqcionirebis dawyebis Semdeg dgeba sakiTxi: 
SeiZleba Tu ara miRebuli informaciis safuZvelze vareguliroT     
wylis xarisxi? amisaTvis aucilebelia damyarebuli iyos kavSiri wylis 
xarisxis marTvis organizaciebTan. Tu miRebuli informacia Seesabame-
ba mis mimarT wayenebul moTxovnebs, monitoringis sistema SeiZleba   
ucvlelad darCes. winaaRmdeg SemTxvevaSi aucilebelia monitoringis 
sistemis gadaxedva.

13.3. saqarTvelos kanonmdebloba wylis Sesaxeb

saqarTvelos kanonmdebloba wylis Sesaxeb efuZneba saqarTvelos kons-
titucias, saqarTvelos saerTaSoriso xelSekrulebebsa da SeTanxmebebs, sa-
qarTvelos kanonebs "garemos dacvis Sesaxeb", "wiaRis Sesaxeb", "wylis Sesaxeb" 
da saqarTvelos sxva normatiul aqtebs wylis dacvisa da gamoyenebis sferoSi. 
amis garda, saqarTveloSi miRebulia daaxloebiT 30 kanoni, romlebic asaxaven 
wylis resursebis gamoyenebis, dacvis da marTvis sakiTxebs.

saqarTvelos kanoni "garemos dacvis Sesaxeb" damtkicda1996 wlis 10 de-
kembers da 2000-2007 wlebSi Setanil iqna 3 cvlileba. 

"garemos dacvis Sesaxeb" saqarTvelos kanonis ZiriTadi miznebia: gani-
sazRvros garemos dacvis sferoSi samarTlebriv urTierTobaTa principebi da 
normebi; daicvas garemos dacvis sferoSi saqarTvelos konstituciiT dadge-
nili adamianis ZiriTadi uflebebi - cxovrobdes janmrTelobisaTvis uvnebel 
garemoSi da sargeblobdes bunebriv da kulturul garemoTi; uzrunvelyos 
saxelmwifos mier garemos dacva da racionaluri bunebaTsargebloba, adamia-
nis janmrTelobisaTvis usafrTxo garemo sazogadoebis ekologiuri da ekono-
mikuri interesebis Sesabamisad da axlandeli da momavali Taobebis interese-
bis gaTvaliswinebiT; SeinarCunos biologiuri mravalferovneba, qveynisaTvis 
damaxasiaTebeli iSviaTi, endemuri, safrTxis winaSe myofi florisa da faunis 
saxeobebi, daicvas zRvis garemo da uzrunvelyos ekologiuri wonasworoba; 
SeinarCunos da daicvas TviTmyofadi landSaftebi da ekosistemebi; samarTle-
brivad uzrunvelyos garemos dacvis sferoSi saerTo globaluri da regiona-
luri problemebis gadaWra; uzrunvelyos qveynis mdgradi ganviTarebis piro-
bebi.

kanonis ZiriTadi amocanebi SemdegSi mdgomareobs: daicvas da SeinarCu-
nos adamianis janmrTelobisaTvis uvnebeli (usafrTxo) garemo; samarTlebri-
vad uzrunvelyos garemos mavne zemoqmedebisagan dacva, garemos xarisxobrivi 
mdgomareobis SenarCuneba-gaumjobeseba da bunebrivi resursebiT sargeblobis 
marTva garemos potenciuri SesaZleblobebisa da mdgradi ganviTarebis prin-
cipebis gaTvaliswinebiT; uzrunvelyos sazogadoebis ekologiuri, ekonomiku-
ri da socialuri interesebis optimaluri urTierTSeTanawyoba (harmoniuli 
Sexameba).
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"garemos dacvis Sesaxeb" saqarTvelos kanonis pirvel karSi mocemulia 
zogadi debulebani, ZiriTadi cnebebis ganmartebani, moqalaqeTa ufleba-
movaleobani dacvis sferoSi da valdebulebebi.

meore kari, romelic kanonis ZiriTadi nawilia, moicavs: ganaTlebas da 
samecniero garemos kvlevas, ekonomikur meqanizmebs da licenzirebas garemos 
dacvis sferoSi; garemos dacvis saxelmwifo marTvas; licenziebs garemoze 
mavne zemoqmedebisaTvis da bunebrivi resursebiT sargeblobisaTvis; garemos 
dacvis informaciul uzrunvelyofas da dacvis normebs; ekologiur moTxov-
nebs narCenebisadmi; garemosdacviT moTxovnebs saqmianobaze gadawyvetilebis 
miRebisas da ganxorcielebisas; sagangebo ekologiur mdgomareobas; bunebrivi 
ekosistemebis dacvas; dacul teritoriebs; garemos dacvis globalur da re-
gionalur marTvas; saerTaSoriso TanamSromlobas garemos dacvis sferoSi da 
pasuxismgeblobas.

kanonis mesame kari daskvniT nawils warmoadgens da mis amoqmedebis va-
debs moicavs.

rogorc zemoT iyo aRniSnuli saqarTvelos kanonmdebloba wylis Sesaxeb,
garda saqarTvelos kanonisa "garemos dacvis Sesaxeb", eyrdnoba aranakleb 
mniSvnelovan saqarTvelos kanons"wiaRis Sesaxeb".

saqarTvelos kanoni ‘‘wiaRis Sesaxeb’’ ZalaSia 1996 wlis 17 maisidan. 1999-
2005 wlebSi Setanil iqna 7 cvlileba da damateba.

saqarTvelos kanoni ‘’wiaRis Sesaxeb’’ gansazRvravs wiaRis statuss, 
aRwers mis gamoyenebas, adgens arsebuli licenzirebis tipebs da gansazRvravs 
wiaRiseulis momxmareblis uflebebsa da pasuximgeblobebs. kanoni anawilebs 
pasuxismgeblobebs miwis dasacavad dabinZurebisagan da uzrunvelyofs 
soflis meurneobis saqmianobis damokidebulebas Sesabamis samarTlebriv 
moTxovnebTan. kanoni aRwers licenzirebis proceduras, gansazRvravs 
salicenzio gadasaxads da wiaRiseulis gamoyenebis ekonomiur principebs.

saqarTveloSi moqmedi kanonmdeblobis Tanaxmad qveynis wiaRi saxelmwi-
fos sakuTrebas warmoadgens da akrZalulia nebismieri garigeba Tu SeTanxmeba, 
romelic masze saxelmwifo sakuTrebas xelyofs. ufro metic, miwaze sakuTreba 
araviTar SemTxvevaSi ar niSnavs wiaRze sakuTrebis uflebas.

zogadad, wiaRis saxelmwifo fonds Seadgens saqarTvelos teritoriaze,  
mis kontinentur Selfsa, teritoriul wylebSi da gansakuTrebul ekonomikur 
zonaSi arsebuli wiaRi, miuxedavad imisa, xdeboda Tu  moxda wiaRiT sargeblo-
ba.

Tavis mxriv, ekonomikuri mniSvnelobisa da koniunqturis gaTvaliswine-
biT wiaRiseuli iyofa saxelmwifo da adgilobrivi mniSvnelobis jgufebad. sa-
xelmwifo mniSvnelobis wiaRiseulis jgufSi ekonomikuri, socialuri, ekolo-
giuri faqtorebis gaTvaliswinebiT SeiZleba gamoiyos gansakuTrebuli mniSv-
nelobis wiaRiseuli da wiaRiT sargeblobis obieqtebi (sabadoebi), romelTa 
damuSavebas saxelmwifosaTvis gansakuTrebuli ekonomikuri mniSvneloba aqvs 
da pirdapir ukavSirdeba garkveuli socialuri infrastruqturis SenarCune-
basa da ganviTarebas.

saxelmwifo da adgilobrivi mniSvnelobis wiaRiseulis jgufebis, agreT-
ve gansakuTrebuli mniSvnelobis wiaRiseulisa da wiaRiT sargeblobis obieq-
tebis (sabadoebis) nusxas amtkicebs  saqarTvelos mTavroba, saqarTvelos eko-
nomikuri ganviTarebis saministrosa da saqarTvelos garemos dacvisa da bu-
nebrivi resursebis saministros wardginebiT. 
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13.4. saqarTvelos kanoni "wylis Sesaxeb"

wylis Sesaxeb saqarTvelos kanonmdeblobis umTavres nawils saqarTve-
los kanoni'"wylis Sesaxeb" warmoadgens. igi damtkicebulia saqarTvelos pre-
zidentis mier 1997 wlis 16 oqtombers, ris Semdegac 2000-2006 wlebSi Setanil 
iqna 8 cvlileba. saqarTvelos kanoni "wylis Sesaxeb" Sedgeba oTxi karis, XIII Ta-
visa da 96 muxlisgan. 

kanonis ZiriTad miznebs warmoadgens: uzrunvelyos erTiani saxelmwifo 
politikis gatareba wylis dacvisa da gamoyenebis sferoSi; wylis obieqtebis 
dacva (maT Soris saqarTvelos Savi zRvis) da wylis resursebis racionaluri 
gamoyeneba dRevandeli da momavali Taobebis interesebisa da mdgradi ganviTa-
rebis principebis gaTvaliswinebiT; sufTa sasmel wyalze mosaxleobis moTxov-
nilebis pirvel rigSi dakmayofileba; wylis cxovelTa samyaros mdgradoba da 
mdgradi gamoyeneba; wylis mavne zemoqmedebis acileba da Sedegebis efeqturi 
likvidacia; saqarTvelos saxlmwifo interesebis garantirebuli dacva wylis 
dacvis, gamoyenebisa da wyliT saerTaSoriso vaWrobis sferoSi; wylis sasaqon-
lo produqciis warmoeba saerTaSoriso principebisa da normebis dacviT; fi-
zikuri an iuridiuli pirebis kanonieri uflebebis da interesebis dacva wylis 
dacvisa da gamoyenebis sferoSi.

pirveli kari warmoadgens kanonis zogad nawils, romelSic mocemulia 
zogadi debulebebi: ganmartebulia gamoyenebuli terminebi, Camoyalibebulia 
miznebi da wylis statusi, saqarTvelos wylis saxlmwifo fondi wylis jgufebi 
da kompensaciis gamijvna wyalTan dakavSirebuli urTierTobis mowesrigebis 
sferoSi.

meore karis saxiT warmodgenilia kanonis ZiriTadi nawili, romleSic 
gaTvaliswinebulia wylis dacvis RonisZiebebis dagegmva, wylis dacva gabinZu-
rebisa, danagvianebisa da daSretisagan. calke muxladaa gamotanili Savi zRvis 
bunebrivi resursebis dacva.

saqarTvelos kanoni "wylis Sesaxeb" agreTve, iTvaliswinebs im sawarmoe-
bis, nagebobebis da sxva obieqtebis ganlagebis, daproeqtebis, mSeneblobisa da 
saeqspluataciod gadacemis sakiTxebs, romlebic gavlenas axdenen wylis mdgo-
mareobaze. ganmartebulia wyaldacviTi zolebis mcneba, mocemulia kanoniT 
dadgenili siganeebi, sanitaruli dacvis zonebi, zolis teritoriaze miwis da 
tyis gamoyenebis moTxovnebi. 

kanonis meore karis IV Tavi mTlianad eTmoba wylis mavne zemoqmedebis Ta-
vidan acilebis da misi Sedegebis likvidacias, rac gulisxmobs wyaldidobebis 
winaaRmdeg brZolisa da uaryofiTi Sedegebis likvidacias. agreTve, ganmarte-
bulia sagangebo ekologiuri mdgomareobis zona.       

kanonis V Tavi, romelic mis umniSvenelovanes nawils warmoadgens mTlia-
nad eTmoba wyalsargeblobis problemebs. upirveles yovlisa dakanonebulia 
mosaxleobis dakmayofileba sasmeli da sayofacxovrebo saWiroebis wyliT, mo-
cemulia wyalmosargebleTa (rogorc fizikuri, agreTve iuridiuli pirebi) 
ufleba-movaleobani, zedapiruli wylis obieqtidan wylis amoRebis da Camdi-
nare wylis CaSvebis licenziis gacemis wesi da forma, specialur sargeblobaSi 
gadacemuli wylis obieqtiT sargeblobis pirobebi sargeblobis ZiriTadi miz-
nebis mixedviT da wyalsargebloba saqarTvelos transasazRvro wylebSi.

amave karis calke Tavebad aris gamoyofili: wylis sasaqonlo produqciis 
warmoeba da vaWroba; wylis dacvisa da gamoyenebis ekonomikuri regulireba; 
wylis dacvisa da gamoyenebis saxelmwifo marTva, romelic Seicavs wylis sa-
xelmwifo kadastrs, wyalsameurneo balansebs, wylis saxlmewifo monitorings 
da wylis dacvisa da gamoyenebis normebs; pasuxismgebloba wylis kanonmdeblo-
bis darRvevisaTvis.
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kari mesame warmoadgens gardamaval nawils, romelSic mocemulia "sa-
qarTvelos kanoni wylis Sesaxeb"-is amoqmedebasTan dakavSirebuli gardamava-
li debulebebi da misaRebi normatiuli aqtebis nusxa, xolo kari meoTxe dask-
vniTi nawilia da exeba kanonis amoqmedebis vadebs.

gamomdinare aqedan, SeiZleba davaskvnaT, rom "wylis Sesaxeb" saqarTve-
los kanoni aregulirebs ZiriTadad samarTlebriv urTierTobebs: saxelmwifo 
xelisuflebis organoebisa da fizikur da iuridiul (sakuTrebisa da organi-
zaciul-samarTlebrivi formis ganurCevlad) pirebs Soris wylis dacvis, Ses-
wavlisa da gamoyenebis sferoSi; xmeleTze, wiaRSi, kontinetur Selfze, teri-
toriul wylebSi da gansakuTrebul ekonomikur zonaSi wylis dacvis, aRdgenisa
da gamoyenebis sferoSi; wylis sasaqonlo produqciis warmoebisa da wyliT 
saerTaSoriso vaWrobis sferoSi. kanoni moqmedebs saqarTvelos mTel terito-
riaze.

13.4.1. saqarTvelos wylis statusi, saxelmwifo fondi 
da wylis jgufebi

saqarTvelos wylebi, maTi miwis zedapirze da wiaRSi ganlagebis niSniT, 
resursebis formirebisa da gamoyenebis TaviseburebaTa mixedviT, iyofa zeda-
pirul da miwisqveSa wylebad (maT Soris wyaroebi da kontinenturi Sleifis wy-
lebi). zedapirul wylebs ganekuTvneba: saqarTvelos teritoriaze arsebuli da 
gamavali mdinareebi, tbebi, wyalsacavebi, sxva bunebrivi da xelovnuri zedapi-
ruli wyalsatevebi, agreTve arxebis da tborebis wylebi; myinvarebis da Tov-
lis mudmivi safari; Waobebi; saqarTvelos teritoriuli wylebi; gansakuTre-
buli ekonomikuri zonis wylebi.

saqarTvelos teritoriaze arsebuli wyali saxelmwifo sakuTrebaa da 
gaicema mxolod sargeblobisaTvis. akrZalulia yovelgvari qmedeba, romelic 
pirdapir an faruli formiT xelyofs wylis saxelmwifo sakuTrebis uflebas.

saqarTvelos wylis yvela obieqtSi arsebuli wylis erToblioba qmnis 
wylis saxelmwifo fonds. wylis saxelmwifo fonds gankargavs saqarTvelos sa-
xelmwifo xelisuflebis umaRlesi, avtonomiuri respublikebis, adgilobrivi 
TviTmmarTvelobisa da mmarTvelbis organoebi TavianTi kompetenciis farg-
lebSi.

wylis saxelmwifo fondis miwad saqarTvelos miwis kanonmdeblobis Sesa-
bamisad miiCneva is miwa, romelic dakavebulia zemoT aRniSnuli wylis obieqte-
biT (miwisqveSa wylebis garda), hidroteqnikuri da sxva wyalsameurneo nagebo-
bebiT, agreTve miwa, romelic gamoyofilia wylis obieqtis wyaldacviT zolad, 
sanitaruli dacvis zonad da a.S.

wylis saxelmwifo fondis miwa gamoiyeneba im nagebobaTa mSeneblobisa da 
eqspluataciisaTvis, romlebic uzrunvelyofen sasmeli, sayofacxovrebo, sam-
kurnalo, sakurorto da wyalze sxva saWiro moTxovnilebis dakmayofilebas, 
sasoflo-sameurneo, samrewvelo, Tevzis meurneobis, energetikul, satrans-
porto da sxva saWiroebas. 

wylis obieqtebi maTi hidrografiuli maxasiaTeblebis da geografiuli 
mdebareobis, gansakuTrebuli samecniero da esTetikuri, agreTve ekonomikuri 
mniSvnelobis mixedviT iyofa Semdeg jgufebad: gansakuTrebuli saxelmwifo 
mniSvnelobis, saxelmwifo mniSvnelobisa da adgilobrivi mniSvnelobis.

gansakuTrebuli saxelmwifo mniSvnelobis jgufs miekuTvneba: myinvarebi 
da Tovlis mudmivi safari; gansakuTrebuli samecniero da esTetikuri mniSv-
nelobis zedapiruli wylis obieqtebi, romliTac specialuri sargebloba ikr-
Zaleba mTlianad an nawilobriv. gansakuTrebuli saxelmwifo mniSvnelobis ob-
ieqtebze nebadarTulia:
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 samecniero-kvleviTi da wylis mdgomareobis gaumjobesebisa da misi dacvis 
uzrunvelyofis samuSaoebi;

 wyalsargebloba saxelmwifo sazRvris dacvis uzrunvelsayofad, xanZarsa-
winaaRmdego saWiroebisaTvis, stiqiuri ubedurebis Tavidan acilebisa da 
likvidaciis RonisZiebaTa gansaxorcieleblad.

gansakuTrebuli saxelmwifo mniSvnelobis obieqtze (an mis nawilze), 
romliTac specialuri sargebloba nawilobriv akrZalulia, ar daiSveba (mud-
mivad an gansazRvrul periodebSi) saqmianobis calkeuli saxeobebi wylisa da 
sxva bunebrivi resursebis gamosayeneblad.

saxelmwifo mniSvnelobis jgufs miekuTvneba: Waobebi; zedapiruli wylis 
is obieqtebi, romelTa wylis fondis miwebi ganlagebulia saqarTvelos ori an 
meti administraciul-teritoriuli erTeulis, raionis) teritoriaze; trans-
sasazRvro wylis obieqtebi; teritoriuli wylebi da gansakuTrebuli ekonomi-
kuri zonis wylebi; miwisqveSa wylebis mniSvnelovani sabadoebi.

adgilobrivi mniSvnelobis jgufs miekuTvneba yvela danarCeni wylis ob-
ieqti.

gansakuTrebuli saxelmwifo da saxelmwifo mniSvnelobis zedapiruli 
obieqtebis nusxas adgens da amtkicebs saministro brZanebiT "gansakuTrebuli 
saxelmwifo da saxelmwifo mniSvnelobis zedapiruli wylis obieqtebis nusxis 
damtkicebis Taobaze", xolo saxelmwifo da adgilobrivi mniSvnelobis miwisq-
veSa wylis obieqtis nusxas amtkiceben saqarTvelos garemos dacvisa da bune-
brivi resursebis saministro da saqarTvelos geologiis saxelmwifo departa-
menti, erToblivi brZanebiT "saxelmwifo da adgilobrivi mniSvnelobis miwisq-
veSa wylis obieqtebis nusxis damtkicebis Taobaze".

13.4.2. wylis samarTlebrivi dacva

wylis dacvis RonisZiebebi finasdeba saqarTvelos saxelmwifo, xolo ma-
Ti kompetenciidan gamomdinare, avtonomiuri respublikebis da adgilobrivi 
TviTmmarTvelobisa da mmarTvelobis organoebis biujetidan.

wylis dacvis RonisZiebebi igegmeba mdgradi ganviTarebis strategiis, 
garemos dacvis moqmedebaTa erovnuli programis, regionaluri, uwyebrivi da 
adgilobrivi garemos dacvis moqmedebaTa programebisa da saqmianobis obieq-
tebis garemos dacvis samenejmento gegmebis safuZvelze - "garemos dacvis Se-
saxeb", "wiaRis Sesaxeb", "cxovelTa samyaros Sesaxeb" da "daculi teritoriebis 
sistemis Sesaxeb" saqarTvelos kanonebisa da sxva normatiuli aqtebis Sesabami-
sad. qveynis mdgradi ganviTarebis strategiis, garemos dacvis moqmedebaTa 
erovnuli programis, regionaluri, uwyebrivi da adgilobrivi garemos dacvis 
moqmedebaTa programebisa da saqmianobis obieqtTa garemos dacvis samenejmen-
to gegmebis Sedgenis wessa da periodulobas gansazRvravs saqarTvelos Sesaba-
misi kanonmdebloba. 

wylis dacvis RonisZiebaTa dagegmvisa da ganxorcielebis dros uzrun-
velyofili unda iyos Semdeg ZiriTad moTxovnaTa Sesruleba:

 wylis obieqtebis dacva gabinZurebis, danagvianebis, daSretis da sxva 
iseTi uaryofiTi zemoqmedebisagan, romelmac SeiZleba ziani miayenos 
mosaxleobis janmrTelobas, Seamciros Tevzis maragi, gaauaresos wyal-
momaragebis pirobebi da gamoiwvios wylis fizikuri, qimiuri, biologi-
uri Tvisebebis gauareseba, bunebrivi TviTgawmendis unaris daqveiTeba, 
wylis hidrologiuri reJimis darRveva da sxva arasasurveli Sedegebi;
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 mosaxleobis moTxovnilebis dakmayofileba sasmeli da sayofacxovrebo 
daniSnulebis, saxelmwifo standartebis moTxovnebis Sesabamisi xarisxis 
wyalze;

 ganasakuTrebuli samecniero, esTetikuri da rekreaciuli mniSvnelobis 
wylis obieqtebis dacva;

 sasmeli da teqnikuri wyalmomaragebis saTave nagebobebis sanitaruli 
dacvis zonebSi dadgenili reJimebis ganuxreli dacva;

 wylis gamoyenebasTan dakavSirebuli samuSaoebis garemos mdgomareobaze 
gavlenis sarwmuno programireba, Sefaseba da aucilebeli zomebis gan-
xorcieleba garemosa da mosaxleobis usafrTxoebis uzrunvelsayofad;

 wylis calkeuli obieqtebisaTvis daculi teritoriis kategoriis mini-
Weba;

 wylis cxovelTa samyaros saxeobrivi mravalferovnebis SenarCuneba;

 zRvisa da wylis sxva obieqtebis, sanapiro zolebisa da zonebis SenarCu-
neba da dacva;

 wylis mavne zemoqmedebis Tavidan acileba da misi Sedegebis efeqturi 
likvidacia.
daculi teritoriebis farglebSi wylis dacvis RonisZiebebi igegmeba 

"wylis Sesaxeb" da "daculi teritoriebis sistemis Sesaxeb" saqarTvelos kano-
nebis safuZvelze.

im sawarmos, nagebobebis da sxva obieqtebis ganlageba, daproeqteba, mSe-
nebloba da saeqspluataciod gadacema, romelic gavlenas axdens wylis mdgo-
mareobaze. axali Tu rekonstruirebuli sawarmos, nagebobis da sxva obieqtebis 
ganlagebis, daproeqtebis, mSeneblobisa da saeqspluataciod gadacemisas, 
agreTve axali teqnologiuri procesebis danergvisas, romlebic gavlenas ax-
denen wylis mdgomareobaze, uzrunvelyofil unda iyos wylis racionaluri ga-
moyeneba mosaxleobis janmrTelobis dacvis moTxovnaTa gaTvaliswinebiT da 
sasmeli da sayofacxovrebo saWiroebis pirvel rigSi dasakmayofileblad. 
amasTan, gaTvaliswinebul unda iyos RonisZiebebi, romlebic uzrunvelyofen 
wylis obieqtebidan aRebuli da maTSi dabrunebuli wylis aRricxvas, wylis 
dacvas gabinZurebis, danagvianebisa da daSretisagan, wylis mavne zemoqmedebis 
Tavidan acilebas, miwebis datborvis SezRudvas minimarulad aucilebel do-
nemde, miwebis dacvas damlaSebis, wylis Sedgomis an gamoSrobisgan.

Tevzsameurneo wyalsatevebze axali Tu rekonstruirebuli sawarmos, na-
gebobebis da sxva obieqtis ganlagebis, daproeqtebis, mSeneblobisa da 
saeqspluataciod gadacemisas zemoT aRniSnul moTxovnebis SesrulebasTan 
erTad droulad unda ganxorcieldes RonisZiebani Tevzis, wylis cxovelTa sa-
myaros sxva obieqtebis da mcenareebis dacvis da maTi aRwarmoebis pirobebis 
uzrunvelsayofad.

axali Tu rekonstruirebuli sawarmos, nagebobis da sxva obieqtis da-
proeqtebis, mSeneblobisa da eqspluataciis dros, agreTve axali teqnologi-
uri procesebis danergvisas uzunvelyofili unda iyos Semdegi ZiriTadi piro-
bebis dacva: wylis obieqtSi CasaSvebi Camdinare wylis gawmenda dadgenil nor-
mamde; akrZalurlia bunebrivi wyalsatevis gamoyeneba Camdinare wylis ganzave-
bisaTvis; akrZalulia Camdinare wylebiT im miwebis morwyva, romlTac ar gaaC-
niaT miwisqveSa wylebis reJimze da Semadgenlobaze dakvirvebis qseli.

akrZalulia saeqspluataciod gadaeces:

 axali da rekonstruirebuli sawarmo, saamqro, terminali, agregati, 
komunaluri da sxva obieqtebi, Tu maT ar gaaCniaT saTanado mowyobiloba, 
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romelic uzrunvelyofs wylis gabinZurebis, danagvianebis an misi mavne 
zemoqmedebis Tavidan acilebas;

 sarwyavi da gawylovanebis sistema, wyalsacavi da arxi, vidre ar 
gatardeba proeqtiT gaTvaliswinebuli RonisZiebebi miwebis datborvis, 
wylis Sedgomis, daWaobebis da damlaSebis, niadagis eroziis Tavidan 
asacileblad;

 damSrobi sistemebi - Tu damtkicebuli proeqtebis Sesabamisad mzad ar 
iqneba wylis mimRebi da sxva nagebobebi;

 wyalamRebi nagebobebi, Tu damtkicebuli proeqtebis Sesabamisad maT ar 
gaaCniaT Tevzis damcavi mowyobiloba;

 hidroteqnikuri nagebobebi - Tu damtkicebuli proeqtebis Sesabamisad 
mzad ar iqneba wyaldidobisas zedmeti wylis da Tevzis gamtari 
mowyobilobebi da mdinareTa kalapotebi, agreTve, uzrunvelyofili ar 
iqneba Savi zRvis sanapiro zolis dacvis RonisZiebebi;

 miwisqveSa wylebis amRebi nagebobebi da WaburRilebi - wylis 
maregulirebeli da miwisqveSa wylebis reJimze dakvirvebis 
mowyobilobebiT maTi aRWurvisa da Sesabamis SemTxvevaSi, sanitaruli 
dacvis zonebis dadgenis gareSe;

 navTobproduqtebis milsadeni da terminali - wylis gabinZurebisagan 
dacvis, navTobproduqtebis gaJonvis aRmomCeni, sakontrolo gamzomi, 
wylis obieqtebSi navTobproduqtebis SesaZlo moxvedris adgilebSi 
navTobdamWeri mowyobilobebis da saSualebebis, saavario samsaxuris 
(maT Soris, sainformacio) gareSe;

 TviTmavali da araTviTmavali gemebi, romelTac ar gaaCniaT gemze 
warmoqmnili teqnikuri da sxva Camdinare wylebis Semkrebi mowyobiloba.
akrZalulia wyalsacavis avseba, vidre ar ganxorcieldeba misi kalapotis 

mosamzadeblad proeqtiT gaTvaliswinebuli RonisZiebebi.
im sawarmos, nagebobisa da sxva obieqtis mSeneblobis adgili, romelic 

gavlenas axdens wylis mdgomareobaze, unda SeTanxmdes saqarTvelos garemos 
dacvisa da bunebrivi resursebis saministrosTan, saqarTvelos geologiis 
saxelmwifo departamentTan, saxelmwifo sanitaruli zedamxedvelobis, 
adgilobrivi TviTmmarTvelobisa da mmarTvelobis organoebTan, agreTve sxva 
organoebTan saqarTvelos kanonmdeblobiT dadgenil SemTxvevaSi da wesiT. 

13.4.3. wylis dacvisa da gamoyenebis ekonomikuri regulireba 
da saxelmwifo marTva

wylis dacvisa da gamoyenebis ekonomikuri regulireba moicavs:
 wylis dacvisa da gamoyenebis sferoSi ekonomikuri urTierTobis gan-

sazRvrasa da marTvas, maT Soris urTierTobas saxelmwifo xelisuflebis 
organoebsa da bunebaTmosargebleTa Soris;

 gadasaxadebis sistemis formirebas wyliTa da misi obieqtebiT sargeblo-
bisaTvis;

 wyalmosargebleTa ekonomikur dacvas.
wylis dacvisa da gamoyenebis ekonomikuri regulirebis meqanizmi moi-

cavs:
 wylis aRricxvas da ekonomikur Sefasebas;
 ekonomikurad dasabuTebuli wyalsargeblobis gadasaxadebis sistemas;
 wylis dacvis, aRdgenis da wylis mavne zemoqmedebis Tavidan acilebisa da 

misi Sedegebis likvidaciis RonisZiebebis biujetidan dafinansebas;
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 wylis dacvisa da misi obieqtebiT sargeblobis Sesaxeb saqarTvelos ka-
nonmdeblobis darRvevis ekonomikurad dasabuTebuli jarimebis siste-
mas;

 wyliT ukanono sargeblobisas, saqarTvelos kanonmdeblobiT gan-
sazRvruli wesiT CamorTmeuli teqnikuri da satransporto saSualebe-
bis da wylis sasaqonlo produqciis realizaciiT miRebuli saxsrebis, 
aseve fizikur da iuridiul pirTa nebayoflobiTi Sewirulobebis mizan-
mimarTul gamoyenebas.
wyalsargeblobis gadasaxadebis sistema moicavs:

 gadasaxads wylis obieqtebiT specialuri sargeblobisaTvis;
 wyalsargeblobis salicenzio mosakrebels.

wyalsargeblobis gadasaxadisa da jarimis gadaxda mosargebles ar 
aTavisuflebs wylis dacvis RonisZiebebis Sesrulebis valdebulebisagan da 
miyenebuli zianis anazRaurebisagan.

wyalsargeblobis gadasaxadi gadaixdeba licenziis gacemidan misi 
moqmedebis mTeli vadiT.

wylis dacvisa da gamoyenebis sferoSi erTiani saxelmwifo politikis 
ganxorcielebis mizniT saqarTveloSi moqmedebs wylis dacvisa da gamoyenebis 
marTvis erTiani saxelmwifo sistema. am sistemis mizania:

 wyliT racionaluri sargeblobis saxelmwifo politikis praqtikuli 
realizaciis uzrunvelyofa;

 gabinZurebis, danagvianebis da daSretisagan wylis dacvis uzrunvelyo-
fa;

 wylis mavne zemoqmedebis Tavidan acileba da misi Sedegebis likvidacia;
 yvela fizikuri da iuridiuli pirisaTvis wyalsargeblobis Tanabar Se-

saZleblobaTa uzrunvelyofa;
 Tavisufali ekonomikuri kavSirebis ganviTareba;
 wylis dacvisa da gamoyenebis sferoSi saerTaSoriso kavSirebis ganviTa-

reba da wylis sasaqonlo produqciis warmoebisa da vaWrobis, maT Soris 
importisa da eqsportis regulireba saqarTvelos kanonmdeblobisa da 
saqarTvelos saerTaSoriso xelSekrulebebisa da SeTanxmebebis 
Sesabamisad;

 wyalsargeblobis sferoSi antimonopoliuri politikis gatareba;
 wyalmosargebleTa, maT Soris ucxoelebis, aucilebeli garantiebis 

uzrunvelyofa da wyalsargeblobaze maTi uflebebis dacva.
saqarTveloSi wylis dacvisa da gamoyenebis saxelmwifo marTvas axor-

cielebs saqarTvelos garemos dacvisa da bunebrivi resursebis saministro, 
xolo TavianTi kompetenciis farglebSi - saqarTvelos janmrTelobis dacvis 
da soflis meurneobisa da sursaTis saministroebi, saqarTvelos geologiis 
saxelmwifo departamenti da teqnikuri zedamxedvelobis saxelmwifo inspeq-
cia, avtonomiuri respublikebis xelisuflebisa da adgilobrivi TviTmmarT-
velobisa da mmarTvelobis organoebi.

wylis dacvisa da gamoyenebis saxelmwifo marTva xorcieldeba aRricx-
vis, monitoringis, licenzirebis, kontrolisa da zedamxedvelobis meSveobiT.

wylis dacvisa da gamoyenebis saxelmwifo marTvis amocanaa wylis kom-
pleqsuri da racionaluri gamoyeneba, wylisa da garemos dacva, agreTve wyal-
sargeblobis procesSi warmoSobili urTierTobis saxelmwifo regulireba, mi-
wisqveSa wylebis saresurso bazis Seqmna.

wylis da misi gamoyenebis saxelmwifo aRricxvis amocana wylis obieqte-
bis da maTSi arsebuli wylis raodenobisa da xarisxis, misi gamoyenebis monace-
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mebis dadgena, wyalmosargebleTa Soris wylis mecnierulad dasabuTebuli ga-
nawileba mosaxleobis sasmeli da sayofacxovrebo saWiroebis pirvel rigSi da-
sakmayofileblad, wylis dacva da misi mavne zemoqmedebis Tavidan acilebis 
uzrunvelyofa.

wylis gamoyenebis saxelmwifo aRricxva xorcieldeba saqarTvelos sta-
tistikis saxelmwifo departamentis mier damtkicebuli saxelmwifo statisti-
kuri angariSebis formebiT. formebi ivseba wylis gamoyenebis pirveladi aR-
ricxvis monacemebis safuZvelze, romlis warmoeba dadgenili formiT saval-
debuloa yvela wyalmosargeblisaTvis.

wyalsargeblobis specialuri formiT mosargeble valdebulia wyalsar-
geblobasTan dakavSirebuli nebismieri informacia usasyidlod gadasces sa-
qarTvelos garemos dacvisa da bunebrivi resursebis saministros bunebrivi 
resursebis Sesaxeb erTian sainformacio saxelmwifo fonds, saministros mier 
SemuSavebuli da damtkicebuli formis mixedviT.

miwisqveSa wylebis Seswavlis samuSaoebi, maTi sabadoebi, maragi da re-
sursebi, miwisqveSa nagebobaTa mSenebloba da eqspluatacia, agreTve miwisqveSa 
wylebiT yvela sxvagvari sargebloba, eqvemdebareba saxelmwifo registraciasa 
da aRricxvas "wiaRis Sesaxeb" saqarTvelos kanoniT dadgenili wesiT. 

wylis saxelmwifo kadastri Seicavs raodenobrivi da xarisxobrivi maCve-
neblebis mixedviT wylis aRricxvis, wyalsargeblobis registraciis monace-
mebs, agreTve wylis gamoyenebis aRricxvis monacemebs.

wylis da misi gamoyenebis saxelmwifo aRricxva da saxelmwifo kadastris 
warmoeba finansdeba saxelmwifo biujetidan.

wylis da misi gamoyenebis saxelmwifo aRricxvis, saxelmwifo kadastris 
Sedgenis, aRricxvisa da kadastris SedgenisaTvis saWiro monacemebis wardgenis 
wesebi ganisazRvreba debulebiT wylis da misi gamoyenebis saxelmwifo aRricx-
vis, saxelmwifo kadastris Sedgenis, aRricxvisa da kadastris SedgenisaTvis 
saWiro monacemebis wardgenis wesebis Sesaxeb, romelsac saqarTvelos geolo-
giisa da saqarTvelos hidrometeorologiis saxelmwifo departamentTan Se-
TanxmebiT SeimuSavebs da brZanebiT amtkicebs saministro.

wyalsameurno balansebi dgeba calkeuli wylis obieqtebis auzebis, admi-
nistraciuli erTeulebis, regionebis da avtonomiuri respublikebis mixedviT 
da maTSi Sefasebulia wylis mdgomareobis xarisxi, moxmarebisa da arsebuli 
resursebis Tanafardoba da struqtura.

wyalsameurneo balansebis Sedgena finansdeba saxelmwifo biujetidan.
wyalsameurneo balansebis Sedgenis wesi ganisazRvreba debulebiT wyal-

sameurneo balansebis Sedgenis wesis Sesaxeb, romelsac amtkiceben saqarTve-
los garemos dacvisa da bunebrivi resursebis saministro da saqarTvelos eko-
nomikis saministro erToblivi brZanebiT.

wylis saxelmwifo monitoringi (mdgomareobaze dakvirvebis da analizis 
sistema) warmoadgens wylis obieqtebSi da Camdinare wylebSi wylis raodeno-
briv da xarisxobriv mdgomareobaze regulirebuli dakvirvebisa da informa-
ciis analizis erTian sistemas, romlis mizania informaciis miReba wylisa da 
misi obieqtebis mdgomareobis Sesaxeb, misi garemosTan (bunebriv da anTropoge-
nul urTierTqmedebis, wylis mavne zemoqmedebis (wyaldidobis, Rvarcofis, me-
wyeris da sxva) prognozireba da sxva.

wylis saxelmwifo monitoringi xorcieldeba garemos mdgomareobaze mo-
nitoringis erTiani saxelmwifo sistemis farglebSi.

wylis saxelmwifo monitoringis warmoebis samarTlebriv reJims gan-
sazRvravs saqarTvelos kanonmdebloba.
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wylis saxelmwifo monitorings TavianTi kompensaciis farglebSi axor-
cieleben saqarTvelos garemosa da bunebrivi resursebis dacvis saministro da 
saqarTvelos hidrometeorologiuri departamenti. 

   
13.5. saerTaSoriso konvenciebi

saqarTvelos kanonmdeblobis ganuyofel nawils saerTaSoriso konven-
ciebi warmoadgens. saqarTvelos kanonmdeblobis ararsebobis, an gansxvavebuli 
normebis SemTxvevaSi, upiratesoba mieniWeba saerTaSoriso xelSekrulebebs.  

Tu saqarTvelos saerTaSoriso xelSekrulebebiTa da SeTanxmebebiT gaT-
valiswinebulia wylis Sesaxeb saqarTvelos kanonmdeblobisagan gansxvavebuli 
wesebi da igi ar ewinaaRmdegeba saqarTvelos konstitucias, maSin gamoiyeneba 
saerTaSoriso SeTanxmebebisa da xelSekrulebis wesebi.

saqarTvelos kanoni "normatiuli aqtebis Sesaxeb" gansazRvravs saqarT-
veloSi moqmedi normatiuli aqtebis samarTlebriv ierarqias, romlis Tanaxma-
dac saerTaSoriso xelSekrulebebsa da konvenciebs gaaCniaT upiratesi iuri-
diuli Zala adgilobriv samarTlebriv aqtebTan (garda konstituciisa) Seda-
rebiT.

saqarTvelos saerTaSoriso xelSekrulebebi da konvenciebi moicavs:
orhusis konvencia – "garemosdacviT sakiTxebTan dakavSirebuli infor-

maciis xelmisawvdomobis, gadawyvetilebebis miRebis procesSi sazogadoebis 
monawileobisa da am sferoSi, marlTmsajulebis sakiTxebze xelmisawvdomobis 
Sesaxeb". saqarTvelos mier ratificirebulia saqarTvelos parlamentis 2000 
wlis 11 Tebervlis #135 dadgenilebiT.

orhusis konvencias safuZveli Caeyara 1998 wels q. orhusSi, daniaSi da 
igi ZalaSia 2001 wlis oqtombridan. konvenciaSi monawileobs 49 qveyana. maT So-
ris saqarTvelo, azerbaijani, somxeTi, belorusia, litva, latvia, estoneTi, 
ukraina, moldova, poloneTi, bulgareTi, germania, avstria, malta, didi bri-
taneTi, portugalia, espaneTi, CexeTi da sxva.

konvenciis mTavari mizania gaaZlieros garemos dacva sazogadoebis 
sxvadasxva procesebSi CarTviT da maTi monawileobiT gadawyvetilebis miReba-
Si. konvencia Seqmnilia ise, rom exmareba daicvas axlandeli da momavali Taobe-
bis uflebebi, vinaidan yovel adamians aqvs misi janmrTelobisa da keTildReo-
bis Sesabamis garemoSi cxovrebis ufleba, agreTve yovel moqalaqes gaaCnia mo-
valeoba rogorc individualurad, ise sxvebTan erTad daicvas da gaaumjobe-
sos garemo.

orhusis konvencia erTmaneTTan akavSirebs garemos dacvis sakiTxebsa da 
adamianis uflebebs da Sedegad adasturebs, rom:

 moqalaqisaTvis xelmisawvdomi unda iyos garemosdacviTi informacia;
 sazogadoebas unda hqondes gadawyvetilebebis miRebis procesSi monawi-

leobis ufleba;
 sazogadoebas unda hqondes ufleba marlTmsajulebaze zemoTxsenebuli 

uflebebis darRvevis SemTxvevaSi. Sesabamisad, mas xeli unda 
miuwvdebodes garemosdacviTi sferos kanonmdeblobaze.
1992 wlis 5 ivnisis konvencia ”biologiuri mravalferovnebis Sesaxeb” 

(rio de Janeiro) - saqarTvelos mier ratificirebulia saqarTvelos parla-
mentis 1994 wlis 21 aprilis dadgenilebiT. konvenciis Tanaxmad, sa-
xelmwifoebs, gaerTianebuli erebis qartiisa da saerTaSoriso samarTlis
principebis Tanaxmad, aqvT sakuTari garemosdacviTi politikis Sesabamisad sa-
kuTari resursebis eqspluataciis suverenuli ufleba da pasuxismgebloba im-
is uzrunvelyofaze, rom maTi iurisdiqciisa da kontrolis farglebSi warmoe-
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bulma saqmianobam ar miayenos ziani sxva saxelmwifoebis garemosa Tu maTi
erovnuli iurisdiqciis farglebs gareT arsebul teritoriebs. 

Savi zRvis dabinZurebisgan dacvis konvencia (buqarestis konvencia, 1992 
wlis 21 aprili) - ratificirebulia yvela monawile qveynis (saqarTvelo, ruse-
Tis federacia, TurqeTi, bulgareTi, rumineTi ukraina) mier 1994 wels.

konvenciaSi aRniSnulia, rom: Savi zRvis garemos mdgomareoba rCeba SeS-
foTebis sagnad, vinaidan grZeldeba misi ekosistemebis gauareseba da bunebrivi 
resursebis aramdgradi moxmareba. transsasazRvro diagnostikur analizs, ro-
melic am strategiuli samoqmedo gegmis teqnikur danarTs warmoadgens da Sem-
deg daskvnamde mivyavarT:

 Savi zRvis ekosistemebs kvlav safrTxes uqadis zogierTi damabinZure-
beli, kerZod - nutrientebi (sakvebi nivTierebebi). isini xvdebian Sav 
zRvaSi xmeleTze ganlagebuli obieqtebidan mdinareebis meSveobiT. nu-
trientebis mTeli moculobis naxevarze meti Sav zRvaSi mdinare dunais 
Semoaqvs. euTrofikacia Savi zRvis bevr areSi damaxasiaTebeli movlenaa 
da moiTxovs Savi zRvis auzis yvela qveynis zrunvas.

 Camdinare wylebis arasakmarisad gawmenda iwvevs mikrobiologiuri dama-
binZureblebis arsebobas, adamianTa janmrTelobas uqadis safrTxes da 
mTel rig SemTxvevebSi, mdgradi turizmisa da akvakulturis ganviTare-
bas eRobeba win. garda amisa, sxva mavne nivTierebebis, gansakuTrebiT nav-
Tobis, moxvedra, kvlav uqadis safrTxes Savi zRvis ekosistemas. navTobis 
moxvedra garemoSi gamowveulia misi avariuli an muSa CaRvriT gemebidan, 
aseve -SemodinebiT xmeleTze ganlagebuli obieqtebidan. TiTqmis naxeva-
ri im navTobisa, rac Sav zRvaSi xmeleTze ganlagebuli wyaroebidan xvde-
ba, mdinare dunais gziTaa Semosuli. ufro metic, gemebidan balasturi 
wylebis CaRvris Sedegad egzotikuri saxeobebis damkvidrebam seriozu-
lad daaziana Savi zRvis ekosistema da safrTxes ara marto Sav zRvas, 
aramed momijnave kaspiisa da xmelTaSua zRvebsac uqadis. 

 resursebis Seusabamo marTva da, kerZod, Seusabamo midgoma Tevzrewvisa 
da sanapiro zolis marTvaze, kvlav eRobeba win regionis mdgrad ganviTa-
rebas. sarewao Tevzis maragis umetesi nawili, aris ra amJamad dazarale-
buli dabinZurebisagan, Warb eqspluataciasac ganicdida an aseTi 
eqspluataciis safrTxis qveSaa; 

 bevri sanapiro are eroziis an qalaqebisa Tu sawarmoebis usistemo ganvi-
Tarebis Sedegad cud mdgomareobaSia. yvelaferi amis gamo arsebobs se-
riozuli safrTxe cxovelTa Tu mcenareTa gavrcelebis faseuli area-
lebisa Tu ganumeorebeli landSaftebis dakargvis da saboloo jamSi Savi 
zRvis ekosistemis nayofierebisa da biomravalferovnebis mkveTri dace-
mis. 

 zemoTaRniSnul mosazrebebs Savi zRvis degradaciis Seuqcevadobisaken 
mivyevarT. saWiroa aRiniSnos, rom garemoze dakvirvebam bolo 4-5 wlis 
ganmavlobaSi gamoavlina SesamCnevi da axlac mimdinare gaumjobeseba Savi 
zRvis ekosistemis ramdenime kerZo ubanSi. es sasikeTo Zvrebi -
arapirdapiri Sedegia regionSi ekonomikuri aqtiurobis daqveiTebisa, na-
wilobriv ki - mTavrobebis mxridan gatarebuli dacviTi RonisZiebebis. 
amocana, romlis winaSec dgas axla regioni, aseTia: SenarCunebuli iqnas 
garemos jansaRi mdgomareoba im momentisaTvis, rodesac daiwyeba regio-
nis ekonomikuri aRorZineba.

 strategiuli samoqmedo gegma aris erT-erTi safexuri Savi zRvis re-
gionSi mdgradi ganviTarebis miRwevis saqmeSi. misi saboloo mizania -
mieces Savi zRvis regionis mosaxleobas saSualeba - isargeblos jansaRi 
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sacxovrebeli garemoTi rogorc qalaqSi, aseve soflad da miRweul iqnas 
Savi zRvis ekosistemis iseTi biomravalferovneba, romelSic warmodge-
nili iqneba umaRlesi organizmebis sicocxlisunariani bunebrivi popu-
laciebi, zRvis ZuZumwovrebisa da zuTxisebrTa CaTvliT, da romelic 
xels Seuwyobs sasicocxlo mniSvnelobis iseT mdgrad saqmianobas, rogo-
ricaa TevzWera, akvakultura da turizmi SavizRvispireTis yvela qveya-
naSi.

13.6. evrokavSiris wylis politika

evroparlamentisa da evrosabWos 2000 wlis 23 oqtombris CarCo direqti-
va ”wylis Sesaxeb”, wylis politikis sferoSi evropis kanonmdeblobis yvelaze 
mTavar da mniSvnelovan dokuments warmoadgens. direqtiva gansazRvravs wylis 
politikas evrokavSiris wevri qveynebisaTvis da amdenad, warmoadgens CarCo 
kanons, romelic uzrunvelyofs wylis marTvasa da dacvas Tanamegobrobis 
qveynebSi. 

”wylis Sesaxeb” CarCo direqtiva qmnis zedapiruli wylebis, gardamavali 
da sanapiro wylebisa da miwisqveSa wylebis marTvis safuZvels. kerZod, uzrun-
velyofs wylis obieqtebis degradaciis Tavidan acilebas; dabinZurebis Semci-
rebas da aRkveTas; wylis mdgradi moxmarebis stimulirebas; wylis ekosisteme-
bis mdgomareobis gaumjobesebas; wyaldidobebisa da gvalvebis Sedegebis lik-
vidacias. 

wylis obieqtebis identificireba da analizi direqtivis mixedviT, evro-
kavSiris wevri qveynebi valdebulebi arian moaxdinon maTi teritoriis far-
glebSi arsebuli mdinareTa auzebis identificireba, iseve rogorc transsa-
sazRvro auzebis identificireba, romlebic ori an meti wevri qveynis terito-
riazea ganfenili; aseve, moagvaron Sesabamisi administraciuli sakiTxebi, maT 
Soris, moaxdinon Sesabamisi kompetenturi mmarTveli organos identificireba 
TiToeuli auzisaTvis. 

amasTan, direqtivaSi gansazRvrulia ganxorcielebis konkretuli vadebi. 
kerZod, wevr qveynebs auzebis mmarTveli kompetenturi organoebi unda daed-
ginaT araugvianes 2003 wlis 22 dekembrisa; xolo direqtivis ZalaSi Sesvlidan 4 
weliwadSi wevr qveynebs unda daesrulebinaT mdinareTa auzebis maxasiaTeble-
bis analizi, wylis obieqtebze adamianis saqmianobis gavlenis Sefasebis mimox-
ilva, wylis moxmarebis ekonomikuri analizi; da im teritoriebis registracia, 
romlebis gansakuTrebul dacvas saWiroeben. am kvlevebis gadasinjva da saWi-
roebis SemTxvevaSi, ganaxleba unda moxdes direqtivis ZalaSi Sesvlidan 13 
wlis Semdeg da SemdgomSi, yovel 6 weliwadSi. 

2005 wels evrokomisiam gaugzavna Sesabamisi Setyobinebebi saberZneTis, 
italiisa da espaneTis mTavrobebs imis Taobaze, rom am qveynebidan ar iqna mo-
wodebuli mdinareTa auzebisa da maTi mmarTveli pasuxismgebeli organos Se-
saxeb informacia dadgenil vadebSi, anu 2004 wlis 22 ivnisisaTvis, iseve ro-
gorc, individualuri mdinareTa auzebis analizi, romelic unda momzadebu-
liyo 2005 wlis 22 martamde.

“wylis Sesaxeb” CarCo direqtivis mTavari mizania wylis resursebis kargi 
xarisxis miRweva 2015 wlisaTvis. am miznis misaRwevad direqtiva wevri qveynebi-
sagan moiTxovs Sesabamisi RonisZiebebis ganxorcielebas. kerZod, wevrma qvey-
nebma unda uzrunvelyon:

 zedapiruli wylebis xarisxis degradaciis aRkveTa; zedapiruli wylis 
obieqtebis dacva, gaumjobeseba da aRdgena; wylis maRali xarisxis 
uzrunvelyofa. 
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 Camdinare wylebiT gamowveuli dabinZurebisa da saxifaTo nivTierebaTa 
CaSvebis Semcireba.

 miwisqveSa wylebis dacva, xarisxis gaumjobeseba da aRdgena; miwisqveSa 
wylebis dabinZurebisa da degradaciis aRkveTa; miwisqveSa wylebis mox-
marebasa da TviTaRdgenas Soris balansis uzrunvelyofa.

 mdinareTa auzebis farglebSi daculi teritoriebis aRricxva. 
aRniSnuli amocanebis miRweva unda ganxorcieldes direqtivis ZalaSi 

Sesvlidan araugvianes 15 wlis vadaSi. vadebis gagrZeleba SesaZlebelia mxo-
lod am direqtiviT gaTvaliswinebul gansakuTrebul SemTxvevebSi. am miznebis 
Sesasruleblad, direqtivis me-4 muxliT gaTvaliswinebuli mdinareTa auzebis 
kvlevebisa da analizis Sedegebze dayrdnobiT, wevrma qveynebma unda uzrunve-
lyon marTvis gegmisa da samoqmedo programis SemuSaveba maT teritoriaze ar-
sebuli TiToeuli auzisaTvis. ZiriTadi samoqmedo gegma unda uzrunve-
lyofdes wylis mdgrad moxmarebas, wylis xarisxis dacvas, wylis dabinZurebasa 
da moxmarebaze kontrolis dawesebas da sxv. 

aRniSnuli samoqmedo programa unda SemuSavdes direqtivis ZalaSi Ses-
vlidan araugvianes 9 wlis vadaSi da amoqmeddes araugvianes 12 wlis vadaSi. di-
reqtivis ZalaSi Sesvlidan 15 wlis Semdeg da yovel momdevno 6 weliwadSi au-
cilebelia samoqmedo programebis gadaxedva da saWiroebis SemTxvevaSi ganax-
leba. 

garda amisa, wevrma qveynebma ekonomikuri analizis safuZvelze da prin-
cipis “damabinZurebeli ixdis” gaTvaliswinebiT, unda uzrunvelyon wyalmoma-
ragebis xarjebis amoReba, garemosdacviTi da resursis fasis CaTvliT. 

wylis racionalurad moxmarebis uzrunvelsayofad wevrma qveynebma unda 
SeimuSaon adeqvaturi wamaxalisebeli  meqanizmebi wylis momxmareblebisaTvis. 
amasTan, wevrma qveynebma unda uzrunvelyon dainteresebuli mxareebis aqtiuri 
monawileoba am direqtivis ganxorcielebis procesSi da kerZod, auzebis marT-
vis gegmis SemuSavebaSi, ganxilvasa da ganaxlebaSi. 

direqtivis Tanaxmad, evroparlamentma da evrosabWom unda SeimuSaos 
specialuri RonisZiebebi garkveuli nivTierebebiT an nivTierebaTa jgufebiT 
wylis dabinZurebis winaaRmdeg, romlebic mniSvnelovan safrTxes warmoadge-
nen wylis garemosaTvis, maT Soris sasmeli wylisTvis. 

warmodgenili iqna sia 33-mde prioritetuli nivTierebisa da nivTiere-
baTa jgufebisaTvis, iseve rogorc am nivTierebaTa koncentraciebis xarisxo-
brivi maCveneblebis da kontrolis saSualebebi. aRniSnuli sia unda gadaixedos 
da ganaxldes yovel 4 weliwadSi.  amasTan, wevrma qveynebma unda SeimuSaon 
damsjeli RonisZiebebi am direqtivis Sesabamisad miRebuli erovnuli samar-
Tlebrivi aqtebis darRvevis winaaRmdeg. damsjeli RonisZiebebi unda iyos 
efeqturi, adeqvaturi da qmediTi.

administraciuli RonisZiebebi, angariSgeba direqtivis mixedviT, direq-
tivis ZalaSi Sesvlidan araugvianes 12 wlis vadaSi da yovel 6 weliwadSi evro-
komisiam unda gamoaqveynos angariSi direqtivis ganxorcielebis Sesaxeb. aseve 
unda moxdes angariSis wardgena evroparlamentsa da evrosabWoSi. 

angariSi unda moicavdes direqtivis ganxorcielebis progresis mimoxil-
vas; zedapiruli wylebisa da miwisqveSa wylebis mdgomareobis mimoxilvas; mdi-
nareTa auzebis marTvis  gegmebis mimoxilvas da sxv. garda amisa, evrokomisiam 
unda gamoaqveynos direqtivis ganxorcielebis angariSi wevri qveynebis mier 
warmodgenil angariSebze dayrdnobiT. 

Sesabamisad, wevrma qveynebma unda moamzadon da evrokomisias warudginon 
maT teritoriaze arsebuli mdinareTa auzebis marTvis gegmebi; angariSebi di-
reqtiviT gansazRvruli analizisa da monitoringis programebis Sedegebis Se-
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saxeb; mdinareTa auzebis marTvis gegmebis gamoqveynebidan araugvianes sami 
wlis vadaSi ki unda warmoadginon Sualeduri angariSi samoqmedo programis 
ganxorcielebis Sesaxeb. aseve, evrokomisiam angariSgebis procesSi unda moa-
wyos konferencia dainteresebuli mxareebisaTvis, TiToeuli wevri qveynidan 
komentarebisa da gamocdilebis gasaziareblad. 

kiTxvebi

1. ra aris monitoringi?
2. ras ewodeba garemos monitoringi?
3. ras ewodeba ekologiuri monitoringi?
4. ra procesebs moicavs monitoringi?
5. ras mocavs ekologiuri monitoringis sistema?
6. ekologiuri mdgomareobis informaciuli suraTi.
7. ra informaciis flobaa saWiro ekologiuri monitoringis proeqtis Se-

muSavebis dros?
8. ras moicavs saqarTvelos kanonmdebloba wylis Sesaxeb?
9. saqarTvelos kanoni "garemos dacvis Sesaxeb"  - miznebi da amocanebi.
10. saqarTvelos kanoni "wiaRis Sesaxeb". - miznebi da amocanebi.
11. saqarTvelos kanoni "wylis Sesaxeb" - miznebi da amocanebi.
12. saqarTvelos wylis statusi.
13. ra aris saqarTvelos wylis saxelmwifo fondi?
14. wylis jgufebi.
15. ra aris wylis saxelmwifo fondis miwa? misi jgufebi.
16. ras moicavs wylis samarTlebrivi dacva?
17. romeli obieqtebis eqspluataciaSi gadacema aris akrZaluli?
18. ra aris wylis dacvis da gamoyenebis ekonomikuri regulireba? misi meqa-

nizmi.
19. ras moicavs wyalsargeblobis gadasaxadebis sistema?
20. wylis dacvisa da gamoyenebis marTvis erTiani saxelmwifo sistema. mizne-

bi da amocanebi.
21. ra aris wylis da misi gamoyenebis saxelmwifo aRricxvis amocana?
22. wylis saxelmwifo kadastri.
23. ra aris saerTaSoriso konvenciebi? romeli konvenciebi iciT?
24. evroparlamentis da evrosabWos 2000 wlis 23 oqtombris CarCo direqtiva 

”wylis Sesaxeb”.
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saqarTvelos wylis da soflis meurneobis kanonmdeblobaSi 

gamoyenebuli terminebis mokle ganmartebiTi leqsikoni

(informaciis wyaro: www.parliament.ge)

a
abrazia - zRvis napirisa da mimdebare teritoriis rRveva-Carecxva wylis mi-

moqcevisa da talRebis Sedegad.
agromadneulebi - wiaRiseuli, romelsac aqvs niadagebis gaumjobesebisa da 

nayofierebis amaRlebis Tvisebebi.
agroqimikatebi  - sasuqebi, qimiuri meliorantebi, agromadneulebi, sakvebi da-

namatebi, romlebic gaTvaliswinebulia mcenareTa kvebisaTvis, niadagis 
nayofierebis regulirebisa da cxovelTa damatebiTi kvebisaTvis.

adamianis mier saxecvlili (kulturuli) garemo - garemos Semadgeneli nawili, 
romelic moicavs adamianis mier saxecvlil bunebriv garemos, saxecvlil 
da Sereuli tipis ekosistemebs, urTierTdamokidebulebaSi myof saxec-
vlil bunebriv elementebs da maT mier Camoyalibebul anTropogenul 
landSaftebs.

anTropogenuri zemoqmedeba - adamianis, sazogadoebis mxridan sasicocxlo ga-
remoze gaTvaliswinebuli da gauTvaliswinebeli gardamqmneli Semoqme-
deba, rasac umeteswilad mosdevs ekologiuri wonasworobis darRveva da 
bunebrivi resursebis aRudgeneli ganadgureba.

antidotebi  - pesticidebisa da agroqimikatebis araswori xmarebiT gamowveuli 
mowamvlis sawinaaRmdego saSualebani.

aRkveTili  - Seesatyviseba bunebis dacvis saerTaSoriso kavSiris (IUCN) daculi 
teritoriebis IV kategorias - habitatebis saxeobebis marTvis teritoria 
(Habitat /Species Managment Area).

b
baqteriologiuri sinji  - baqteriologiuri analizisaTvis sterilur kontei-

nerSi aseptikurad aRebuli sinji, aRebisa da Senaxvis saTanado wesebis 
dacviT.

biogeografiuli erTeulebi  - landSaftis, florisa da faunis mixedviT da-
raionebis erTeulebi.

biomasa - mocemul wylis obieqtSi cocxali nivTierebis saerTo masa.
biomi - biogeografiuli daraionebis erTeuli.
biomravalferovneba - cocxal organizmTa mravalsaxeoba, xmeleTis, zRvis da 

wylis ekosistemebi da ekologiuri kompleqsebi, romlebic moicaven mra-
valferovnebas saxeobis farglebSi, saxeobaTa Soris da ekosistemebSi.

biosfero - aqtiuri areali, romlis  Sedgeniloba, struqtura da energetika 
ganpirobebulia cocxali organizmebis cxovelmyofelobiT.

biota - wylis sistemis cocxali komponentebi.
bicobi niadagi - niadagi, romlis profilSic natriumiani horizonti gamoxatu-

lia zedapiridan 100 sm-is farglebSi.
bunebis Zegli - Seesatyviseba bunebis dacvis saerTaSoriso kavSiris (IUCN) da-

culi teritoriebis III kategorias - bunebis Zegli. (Natural Monument).
bunebrivi garemo - garemos Semadgeneli nawili, romelic moicavs urTierTda-

mokidebulebaSi myof bunebriv elementebs da maT mier Camoyalibebul 
bunebriv landSaftebs.

bunebrivi resursebi - bunebrivi garemos Semadgeneli bunebrivi elementebi.
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bunebrivi resursebiT sargeblobis saxelmwifo marTva - bunebrivi resursebiT 
sargeblobis regulireba, aRricxva, licenzireba, zedamxedveloba da 
kontroli.

g
garemo  - bunebrivi garemosa da adamianis mier saxecvlili (kulturuli) gare-

mos erToblioba, romelic moicavs urTierTdamokidebulebaSi myof 
cocxal da aracocxal, SenarCunebul da adamianis mier saxecvlil bune-
briv elementebs, bunebriv da anTropogenul landSaftebs.

garemos dabinZurebis integrirebuli kontrolis sistema - garemos dabinZure-
bis regulirebis iseTi sistema, romelic efuZneba dabinZurebis akumu-
lirebis unaris mqone garemos ZiriTadi komponentebis - miwis, wylisa da 
atmosferuli haeris dabinZurebis integrirebul (kompleqsur) kon-
trols.

garemos dacva  - administraciul, sameurneo, teqnologiur, politikur - sa-
marTlebriv da sazogadoebriv RonisZiebaTa erToblioba, romelic 
uzrunvelyofs garemoSi arsebuli bunebrivi wonasworobis SenarCunebas 
da aRdgenas.

garemos dacvis samenejmento sistema  - saqmianobis obieqtis marTvis sistemisa 
da biznes-strategiis Semadgeneli nawili, romelic moicavs garemoze ze-
moqmedebis sakiTxebTan pirdapir an arapirdapir dakavSirebul, obieqte-
bis funqcionirebis yvela aspeqts (garemos dacvis samenejmento gegmis, 
garemosdacviTi politikis, organizaciisa da kadrebis, garemos dacvis 
normebis reestris CaTvliT).

garemosdacviTi nebarTva  - saqarTvelos garemosa da bunebrivi resursebis 
dacvis saministros, misi regionaluri da adgilobrivi organoebisa da 
aWaris da afxazeTis avtonomiuri respublikis garemosa da bunebrivi re-
sursebis dacvis saministroebis werilobiTi gadawyvetileba. misi Si-
naarsi, forma (gaformebis wesi) da gacemis procedura gansxvavebuli saq-
mianobis kategoriis mixedviT. garemosdacviTi nebarTva aris integrire-
buli nebarTva, romelic Seicavs nebarTvas gamonabolqvze, narCenebis 
ganTavsebaze da sxva. garemosdacviT nebarTvas saWiroebs mxolod is saq-
mianoba, romlis ganxorcieleba dagegmili iyo “garemosdacviTi nebarT-
vis Sesaxeb” saqarTvelos kanonis ZalaSi Sesvlis Semdeg.

geologiuri minakuTvni  - wiaRis ubani, romlis sargeblobaSi gadacema xdeba 
mxolod wiaRis maragis Seswavlis mizniT.

gruntis wylebi  - udawneo miwisqveSa wylebi, romelic ganlagebulia pirveli 
wyalgaumtari Sris zedapirs zemoT, maTi kvebisa da gavrcelebis are 
Tanxvedrilia.

d
damaxasiaTebeli peizaJi - sxvadasxva regionis bunebrivi da istoriuli kul-

turuli landSaftebis tipebis vizualuri iersaxe.
damoukidebeli hidroteqnikuri nageboba - sainJinro nageboba, romelic ar 

warmoadgens samelioracio sistemis Semadgenel nawils da damoukideb-
lad uzrunvelyofs wylis regulirebas, eroziis, mewyeris, Rvarcofis, 
wyalmovardnis da wyaldidobisagan dacvas.

damSrobi sistema  - horizontaluri da vertikaluri drenaJis, saregulacio da 
gamyvani Ria arxis, wyalmimRebis, mTisZira arxis, dambis, satumbi sadgu-
ris an sxva hidroteqnikuri nagebobebis kompleqsi, romelic mcenaris 
zrda-ganviTarebis garkveul fazaSi, wylis moTxovnilebis mixedviT, 
uzrunvelyofs Warbi wylebis mocilebas.
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daculi landSafti - Seesatyviseba bunebis dacvis saerTaSoriso kavSiris 
(IUCN) daculi teritoriebis V kategorias - daculi landSafti (Protected 
Landscape).

daculi teritoria  - biologiuri mravalferovnebis, bunebrivi resursebisa 
da bunebriv garemoSi CarTuli kulturuli fenomenebis SenarCunebis 
TvalsazrisiT gansakuTrebuli mniSvnelobis mqone saxmeleTo terito-
ria da (an) akvatoria, romlis dacva da marTva xorcieldeba grZelvadian 
da myar samarTlebriv safuZvelze. daculi teritoria iqmneba umniSvne-
lovanesi erovnuli memkvidreobis - unikaluri, iSviaTi da damaxasiaTe-
beli ekosistemebis, mcenareTa da cxovelTa saxeobebis, bunebrivi warmo-
naqmnebisa da kulturuli arealebis dasacavad da aRsadgenad, maTi sa-
mecniero, saganmanaTleblo, rekreaciuli da bunebrivi resursebis dam-
zogavi meurneobis ganviTarebis mizniT gamoyenebis uzrunvelsayofad.

daculi teritoriebis saerTaSoriso qseli  - biosferuli rezervatebis, 
msoflio memkvidreobis ubnebis da saerTaSoriso mniSvnelobis Warbte-
niani teritoriebis dacvis, dakvirvebis, zrunvisa da finansuri xelSe-
wyobis statusis mqone daculi teritoriebis qselebi.

daculi teritoriebis sistema - daculi teritoriebis sxvadasxva kategorie-
bisagan agebuli qseli, romelic funqcionirebs da imarTeba, rogorc bu-
nebis dacvisa da mdgradi ganviTarebis erTiani sistema.

daWaobeba - procesi, romelic mimdinareobs niadagSi tenianobis gazrdis Sede-
gad da romelsac Tan sdevs mcenareulobis, mikroflorisa da Jangva-
aRdgenis reJimis Secvla, rkinis qveJangisa da dauSleli organuli niv-
Tierebebis dagroveba.

degradirebuli niadagi - niadagi, romlis biologiuri Tvisebebi gauaresebu-
lia, xolo ekonomikuri maCveneblebi dacemulia sxvadasxva faqtorTa ze-
moqmedebis Sedegad;

e
ekologiurad sufTa produqcia - ekologiurad usafrTxo nedleulisagan re-

sursTdamzogi da saukeTeso teqnologiiTa da teqnikiT warmoebuli pro-
duqcia.

erovnuli parki  - Seesatyviseba bunebis dacvis saerTaSoriso kavSiris (IUCN)
daculi teritoriebis II kategorias - erovnuli parki (National Park).

estuaria  - mdinaris qveda dinebis nawilobriv Caketili wylis masa, romelic 
Tavisuflad aris dakavSirebuli zRvasTan da wyalSemkrebi auzidan ikve-
beba mtknari wyliT.

v
vizitori  - daculi teritoriis administraciis personalis garda am terito-

riaze kanoniT gansazRvruli wesiT daSvebuli piri.

z
zvavi - did grovad wamosuli CamorRveuli miwa an Tovli.

T
TviTmyofadi bunebriv-kulturuli garemo  - mravalferovani, xeluxlebeli 

da naklebad saxeSecvlili bunebrivi garemo da misi mravalsaukunovani 
aTvisebis Sedegad Camoyalibebuli da masTan Serwymuli istoriul-
kulturuli garemo, romelic gamoirCeva ekologiuri wonasworobiT, ma-
Rali esTetikuri RirebulebiT da racionaluri sameurneo gamoyenebiT.
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i
istoriul-kulturuli landSafti - anTropologiuri warmoSobis xangrZlivi 

istoriuli procesis an misi romelime periodis materialurad amsaxveli 
landSafti, romelic gamoirCeva eTikur-esTetikuri da sxva kulturuli 
RirebulebiT. manipulaciebi - mecnieruli kvlevisa da movla-
patronobis aqtiuri qmedeba da saqmianoba, kerZod, bunebrivi masalis mo-
poveba, laboratoriebisa da sacdeli sadgurebis mowyoba, cxovelTa   
saxeebis introduqcia, reintroduqcia, translokacia, sanitaruli da 
sxva movliTi da aRdgeniTi satyeo-sameurneo RonisZiebebi da sxva.

k
kontinenturi Selfis resursebi  -  zRvis fskerze an mis wiaRSi arsebuli wia-

Riseuli da sxva aracocxali organizmebi, zRvis cxovelTa samyaros is 
obieqtebi da sxva cocxali organizmebi, romlebic maTi sarewao mopove-
bisaTvis gansazRvrul periodSi mimagrebulni arian zRvis fskerze an 
wiaRSi, an SeuZliaT gadaadgildnen mxolod zRvis fskerze an mis wiaRSi.

kultur-teqnika da rekultivacia - miwebis Zireuli gaumjobesebis RonisZieba, 
romlis saxeebia: tye-buCqnaris amoZirkva, korZebis, qvebisa da sxva narCe-
nebisagan miwis nakveTis gawmenda, niadagis pirveladi damuSaveba, planta-
Ji, gafxviereba, farTobis moSandakeba an sxva saxis kultur-teqnikuri da 
rekultivaciis samuSaoebi.

m
mdgradi ganviTareba - sazogadoebis ganviTarebis iseTi sistema, romelic sa-

zogadoebis ekonomikuri ganviTarebisa da garemos dacvis interesebis 
gaTvaliswinebiT uzrunvelyofs adamianis cxovrebis donis xarisxis 
zrdas da momavali Taobebis uflebas - isargeblon Seqcevadi raodeno-
brivi da xarisxobrivi cvlilebebisagan maqsimalurad daculi bunebrivi 
resursebiTa da garemoTi.

mdgradi ganviTarebis principebi - principebi, romlebic integrirebulia 
gaerTianebuli erebis organizaciis 1992 wlis rio-de-Janeiros garemosa 
da ganviTarebis saerTaSoriso konferenciis (United Nations Conference on 
Environment and Development, Rio de Janeiro, 1992) mier miRebuli "garemosa da 
ganviTarebis rios deklaraciis" "XXI saukunis globaluri mdgradi gan-
viTarebis programis - dRis wesrig XXI-is" da "tyeebis dacvis, mdgradi 
ganviTarebisa da marTvis principebis Sesaxeb arasakanonmdeblo valde-
bulebaTa gancxadebis" daskvniT dokumentebSi.

melioranti - qimiuri, biologiuri da sxva naerTebi, romlebic gamoiyeneba nia-
dagis gasaumjobeseblad.

meliorirebuli miwebi - miwebi, romlebzec Catarebulia samelioracio Ronis-
Ziebebi (ix. meliorirebuli niadagi).

meliorirebuli niadagi - niadagi, romelzedac, Catarebulia samelioracio 
RonisZiebebi (irigacia, daSroba, qimiuri melioracia, eroziis sawi-
naaRmdego RonisZiebebi, niadagis Zireuli da zedapiruli gaumjobeseba 
da sxva).

menejmentis gegma - teritoriis funqcionalur-gegmarebiTi organizaciisa da
ekonomikuri dagegmvis integraluri, ganxorcielebad RonisZiebebze 
orientirebuli dokumenti.

mewyeri - ferdobebis didi moculobiT Camongreva.
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miwa - xmeleTis bioproduqtiuli sistema, romelic moicavs niadags, mcenareul 
safars, sxva biomasebs, ekologiur da  hidrologiur procesebs, romleb-
ic moqmedeben am sistemaSi.

miwebis melioracia - hidromelioraciuli, kultur-teqnikuri, rekultiva-
ciis, qimiuri, agroteqnikuri, satyeo - samelioracio, niadagdacviTi da 
sxva saxis kompleqsuri RonisZiebebi, romelTa ganxorcieleba uzrunve-
lyofs gamousadegari miwebis sasoflo-sameurneo daniSnulebiT aTvise-
bas, niadagis fizikur-meqanikuri, qimiuri, wyal-haerovani Tvisebebis 
gaumjobesebas, nayofierebis amaRlebas da mcenareTa zrda-
ganviTarebisaTvis optimaluri pirobebis Seqmnas.

miwis kadastri - miwis saxelmwifo registracia.
miwisqveSa wylebi  - wiaRiseuli, wiaRis nebismier agregatul (Txevadi, myari, 

airi), statikur an dinamikur mdgomareobaSi arsebuli wyali.
mlaSobi niadagi - wyalSi xsnadi marilebiT mdidari niadagi, romelic xasiaT-

deba uaryofiTi fizikur-qimiuri TvisebebiT da mniSvnelovnad abrko-
lebs mcenareTa zrda-ganviTarebas.

mniSvnelovani rekonstruqcia, teqnikuri da teqnologiuri ganaxleba - iseTi 
rekonstruqcia, teqnikuri da teqnologiuri ganaxleba, romelTa gansax-
orcieleblad saWiroa teqnikur-ekonomikuri dasabuTebis proeqtis Se-
muSaveba.

mravalmxrivi gamoyenebis teritoria - Seesatyviseba bunebis dacvis saerTaSo-
riso kavSiris (IUCN) daculi teritoriebis VI kategorias - resursebis 
marTvis daculi teritoria (Managed Resource Protected Area).

mJave niadagi - niadagi, romelsac axasiaTebs fuZeebiT maZRrobis dabali xaris-
xi da mJave reaqcia.

n
niadagi - dedamiwis zeda, fxvieri da nayofieri fena, romelic niadagwar-

momqmnel faqtorTa xangrZlivi urTierTmoqmedebis Sedegia.
niadagis erozia - niadagis zeda fenis rRveva, daSla, gafantva da Camorecxva 

anTropogenuri da sxva faqtorebis zegavlenis Sedegad.
niadagis bonitireba - niadagis, rogorc soflisa da satyeo meurneobis warmoe-

bis ZiriTadi saSualebis, xarisxobrivi Sefaseba, rac dafuZnebulia nia-
dagis Tvisebebsa da mosavlianobis doneze da gamoxatulia raodenobrivi 
maCveneblebiT.

niadagebis konservacia - niadagebis dacva da tipuri saxiT SenarCuneba.
niadagis monitoringi - niadagSi mimdinare procesebze dakvirveba drosa da 

sivrceSi, miRebuli monacemebis analizi da prognozi.
niadagis nayofiereba - niadagis  umTavresi  da  arsebiTi  Tviseba, romelic ga-

nasxvavebs mas dedaqanisagan da romelic  gulisxmobs sasoflo-sameurneo 
kulturaTa mosavlianobis uzrunvelmyofi Tvisebebis erTobliobas.

niadagis tipi - niadagis klasifikaciis ZiriTadi taqsonomiuri erTeuli.

p
pirveladi wyalmosargeble  - licenziati, romelsac wylis obieqti gadacemu-

li aqvs gankerZoebul sargeblobaSi da uzrunvelyofs mis eqspluata-
cias.

pesticidebi – qimiuri an biologiuri preparatebi, romlebic gamoiyeneba mce-
nareTa daavadebebisa da mavneblebis, sarevela mcenareebis, Senaxuli 
soflis meurneobis produqciis da sayofacxovrebo mavneblebis, cxo-
velTa parazitebis winaaRmdeg, mcenareTa zrdis regulirebisaTvis, 



177

agreTve mcenareTa foTlebis mosacileblad (defoliantebi) da mcena-
reebis Sesaxmobad (desikantebi) mosavlis aRebis win.

pesticidebisa da agroqimikatebis efeqturi gamoyeneba - maTi reglamentire-
buli, mecnierulad dasabuTebuli, mizandasaxuli moxmareba sasoflo-
sameurneo warmoebis gazrdis, adamianis kvebis produqtebiT uzrunve-
lyofis, mcenareebisa da cxovelebis janmrTelobis gaumjobesebis, nia-
dagis nayofierebis amaRlebisaTvis.

pesticidebisa da agroqimikatebis usafrTxo moxmareba – moqmedebis normebi 
da standartebi, romlebic gamoricxaven adamianis, dasacavi mcenareebisa 
da cxovelebis janmrTelobasa da garemoze negatiur zemoqmedebas maTi 
konkretuli saxiT gamoyenebis, SemuSavebis, gamocdis, eqspertizis, regi-
straciis, warmoebis, markirebis, SefuTvis, realizaciis, Senaxvis, trans-
portirebis, gauvnebelyofis, ganTavsebis, reklamisa da eqsport-
importis dros.

r
radionuklidebi - radiaqtiuri elementebi (stronciumi, ceziumi da  sxva), 

romlebic niadagSi SeiZleba moxvdes sxvadasxva gziT.
rekultivacia -ix. kultur-teqnika.

s
samelioracio miwebi - miwebi, romelTa aTviseba, maRalintensiuri savargule-

bis kategoriaSi gadayvana da nayofierebis amaRleba xdeba samelioracio 
RonisZiebebis ganxorcielebiT.

samelioracio momsaxurebis kooperativi - "mewarmeTa Sesaxeb saqarTvelos ka-
nonis Sesabamisad miwaTmosargebleTa wyalmomxmarebelTa) mier saerTo 
wilobriv sakuTrebaze da SromiT saqmianobaze dafuZnebuli sazogadoe-
ba, romlis amocana ar aris upiratesad mogebis miReba da misi ZiriTadi 
funqciaa miwaTmosargebleTa (wyalmomxmarebelTa) interesebis dacva, 
Sidasasoflo-sameurneo qselebis movla-patronoba, wyalganawilebis 
wertilSi miwodebuli wylis miReba - aRricxva, mepaieTa Soris raciona-
lurad ganawileba, arawevri wyalmomxmareblebis xelSekrulebiT momsax-
ureba.

samelioracio sistema (sarwyavi, damSrobi, ormxrivi regulirebis) - ur-
TierTdakavSirebuli hidroteqnikuri nagebobebis kompleqsi, romelic 
uzrunvelyofs mcenarisaTvis niadagSi wylis, haeraciis, siTburi opti-
maluri reJimis Seqmnas da nayofierebis amaRlebas.

samelioracio RonisZiebebi  - samelioracio sistemebisa da damoukidebeli hi-
droteqnikuri nagebobebis daproeqteba, mSenebloba, rekonstruqcia da 
eqspluatacia, saZovrebis gawylovaneba, satyeo melioraciis, kultur-
teqnikuri, rekultivaciis, qimiuri, agroteqnikuri, niadagdacviTi da 
nayofierebis amaRlebis RonisZiebebis Catareba, maTi mecnieruli da sa-
warmoo - teqnikuri uzrunvelyofa.

sameurneo obieqtebi - saqmianobis obieqti.
samTo minakuTvni - wiaRis sargeblobis licenziiT sivrcobrivad gansazRvru-

li wiaRis ubani, romlis farglebSic wiaRiT mosargebels eZleva sargeb-
lobis ufleba.

sarwyavi sistema - wyalsacavis, saTave nagebobis, magistraluri arxis, milsa-
denis, gamanawilebeli da sxvadasxva rigis sarwyavi qselis, Rrma drena-
Jis, sadrenaJo-sakoleqtoro qselis, satumbi sadguris, WaburRilis, 
saeqspluatacio gzebis, xidebis, milxidebis an sxva hidroteqnikuri nage-
bobebis kompleqsi, romelic mcenaris zrda-ganviTarebis garkveul faza-
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Si, wylis moTxovnilebis mixedviT, uzrunvelyofs wylis dagrovebas, mi-
Rebas, transportirebas da farTobSi ganawilebas.

sarwyavi wylis miwodebis da damSrobi sistemebiT saheqtaro momsaxurebis ta-
rifebi:  a) sabiTumo tarifi - saxelmwifo sarwyavi, ormxrivi regulire-
bis da saZovrebis gawylovanebis sistemebidan samelioracio momsaxure-
bis kooperativebisaTvis da sxva wyalmomxmareblebisaTvis miwodebuli 
wylis da saxelmwifo damSrobi sistemebiT Warbi wylebis mocilebis mom-
saxurebis saheqtaro Rirebuleba; b) sacalo tarifi - sabiTumo tarifs 
damatebuli miwaTmosargebleTa (wyalmomxmarebelTa) samelioracio mom-
saxurebis kooperativis saerTo krebis mier dadgenili kooperativis Se-
naxvis (gaweuli momsaxurebis) xarjebi.

sasargeblo wiaRiseuli - daZiebuli wiaRiseuli, romlis mopoveba da gadamuSa-
veba mecnierul-teqnikuri ganviTarebis Tanamedrove doneze SesaZlebe-
li, ekonomikurad mizanSewonili da ekologiurad misaRebia.

sasargeblo wiaRiseulis sabado - wiaRis garkveul farglebSi bunebrivad kon-
centrirebuli sasargeblo wiaRiseuli.

sasoflo-sameurneo daniSnulebis qimikatebi - qimiuri nivTierebebis katego-
ria, romelic moicavs pesticidebsa da agroqimikatebs da gamoiyeneba 
soflis meurneobaSi, agreTve satyeo, komunalur meurneobaSi da sxv.

satyeo melioracia - qarsafari zolebisa da tyis nargavebis gaSenebiT sasof-
lo-sameurneo kulturebis, niadagebis, wyalsatevebis, xevebis da xrame-
bis eroziis, qarisa da gamoSrobisagan dacva da klimatur-
hidrogeologiuri pirobebis gaumjobeseba.

saukeTeso teqnika  - saukeTeso teqnologia da misi marTvis, organizaciis, ze-
damxedvelobis, kontrolis meTodebi da ganxorcielebis saSualebebi.

saukeTeso teqnologia  - garemosdacviTi TvalsazrisiT saukeTeso, gamoyene-
badi da ekonomikurad xelmisawvdomi teqnologia, romelic yvelaze 
ufro efeqturia garemoze mavne zemoqmedebis Tavidan acilebis, minimu-
mamde Semcirebis an gardaqmnis TvalsazrisiT; SesaZloa ar iyos farTod 
gavrcelebuli, magram misi aTviseba, danergva da gamoyeneba SesaZlebelia 
teqnikuri TvalsazrisiT; SesaZloa ekonomikurad ar ganapirobebdes
mniSvnelovnad maRali Rirebulebis xarjze zRvruli garemosdacviTi 
sargeblis miRebis mizanSewonilobas, magram igi, amave dros, ekonomikuri 
TvalsazrisiT xelmisawvdomia saqmianobis subieqtisaTvis.

saqarTvelos gansakuTrebuli ekonomikuri zona - sazRvao raioni, romelic 
aiTvleba im swori amosavali xazebidan, romlebidanac xdeba teritori-
uli wylebis aTvla da romelTa siganec ar aRemateba 200 sazRvao mils.

saqarTvelos kontinenturi Selfi  - zRvis fskeri da wyalqveSa raionis wiaRi, 
romelic vrceldeba saxmeleTo teritoriis bunebrivi gagrZelebis mTel 
manZilze xmeleTis wyalqveSa kidis gare sazRvramde 200 sazRvao milis 
manZilzec, an vrceldeba ara umetes 200 sazRvao milisa im swori amosa-
vali xazebidan, romlebidanac xdeba teritoriuli wylebis aTvla, Tu 
xmeleTis wyalqveSa kidis gare sazRvari ar vrceldeba am manZilze.

saqarTvelos teritoriuli wylebi - Savi zRvis sanapiro wylebis nawili, rom-
lis siganea 12 sazRvao mili da aiTvleba im wertilebis SemaerTebeli 
swori amosavali xazebidan, romelTa koordinatebs saxelmwifo sazRvris 
dacvis saxelmwifo departamentis wardginebiT amtkicebs saqarTvelos 
prezidenti.

saqarTvelos Siga wylebi  - mdinareebis, tbebis da sxva wylis obieqtebis wyle-
bi, romelTa napirebi mTlianad ekuTvnis saqarTvelos; Savi zRvis wylebi 
xmeleTsa da teritoriuli wylebis asaTvlelad dadgenil swor amosaval 
xazebs Soris; saqarTvelos navsadguris wylebi, romlebic SemosazRvru-
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lia zRvis mxares navsadguris hidroteqnikuri an misi sxva mudmivi nage-
bobis ukidures wertilebze gamavali xaziT.

saqmianoba  - samewarmeo, sameurneo, an yvela sxvagvari saqmianoba, gansaxlebisa 
da ganviTarebis gegmebisa da proeqtebis ganxorcieleba, infrastruqtu-
ruli proeqtebis, ganaSenianebisa da seqtoruli ganviTarebis gegmebis, 
saqarTvelos teritoriaze arsebuli ganaSenianebisa da seqtoruli gan-
viTarebis gegmebis, saqarTvelos teritoriaze arsebuli wylis, tyis, mi-
wis, wiaRisa da sxva bunebrivi resursebis dacvis, gamoyenebisa da sargeb-
lobis proeqtebisa da programebis ganxorcielebis CaTvliT, aseve arse-
buli sawarmoebis mniSvnelovani rekonstruqcia da teqnikuri da teqno-
logiuri ganaxleba, romlebic axdenen an SeuZliaT moaxdinon gavlena 
garemos mdgomareobis xarisxze.

saqmianobis subiqti  - saqmianobis ganmaxorcielebeli sajaro da kerZo samar-
Tlis subieqti.

saSiSroeba -adamiansa da garemoze uaryofiTi gavlenis albaToba.
saZovrebis gawylovanebis sistema  - saTave  nageboba, satumbi sadguri, magi-

straluri milsadeni, saregulacio rezervuari, gamanawilebeli qseli an 
sxva hidroteqnikuri nagebobebis kompleqsi, romelic uzrunvelyofs pi-
rutyvis sarwyuleblebis, mecxoveleobis fermebis da sxva obieqtebis 
sasmel-sameurneo  wyliT momaragebas.

saxelmwifo ekologiuri eqspertiza  - aucilebeli garemosdacviTi xasiaTis 
RonisZieba, romelic xorcieldeba saqmianobaze garemosdacviTi nebarT-
vis gacemis Sesaxeb gadawyvetilebis miRebis procesSi.

saxelmwifo saerTo sargeblobis (daniSnulebis) samelioracio sistema da da-
moukidebeli rTuli hidroteqnikuri nageboba  - saxelmwifo saxsrebiT 
aSenebuli (mSenebare) sarwyavi, damSrobi, ormxrivi regulirebis, saZo-
vrebis gawylovanebis sistemebis saTave nageboba, wyalsacavi, magistra-
luri arxi, milsadeni, wyalgamanawilebel an wyalmimReb nagebobamde mo-
wyobili sxvadasxva rigis maregulirebeli, Semkreb-sakoleqtoro da 
drenaJis qseli, satumbi sadguri, frontaluri da reJimuli dakvirvebis 
WaburRilebi, agreTve eroziis, mewyeris, Rvarcofis, wyalmovardnisa da 
wyaldidobis sawinaaRmdego rTuli hidroteqnikuri nagebobebi, romleb-
ic emsaxureba ori an meti raionis, an raionis teritoriis didi nawilis 
(masivis) hidromelioracias.

sinjamRebi  - wylis sinjis uwyveti an perioduli aRebisaTvis gankuTvnili xel-
sawyo, gansazRvruli maxasiaTeblebisa da Tvisebebis gamokvlevis mizniT.

sinji  - wylis gansazRvruli masis garkveuli nawili, uwyvetad an periodulad 
aRebuli sxvadasxva maxasiaTeblebis kvlevis mizniT.

sinjis avtomaturi aReba - sinjis aRebis procesi, romlis drosac sinjis aReba 
warmoebs uwyvetad an drois garkveul SualedSi, adamianis monawileobis 
gareSe, winaswar gansazRvruli programis Tanaxmad.

sinjis aReba  - wylis masis garkveuli nawilis aRebis procesi, gansazRvruli 
maxasiaTeblebisa da Tvisebebis gamosakvlevad.

sinjis aRebis wertili  - sinjis aRebis adgilze zustad dafiqsirebuli ad-
gilmdebareoba.

sinjis perioduli aReba - wylis masaSi calkeuli sinjebis aRebis procesi.
sinjis uwyveti aReba  -  wylis masidan sinjis aRebis uwyveti procesi.

t
teritoriuli dagegmareba - saxelmwifos qonebis teritoriis dagegmareba 

sxvadasxva teritoriul rangSi da sxvadasxva detalizaciiT: gansaxlebis 
generaluri sqemebiT qveynis mTel teritoriaze, raionuli dagegmarebis 
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sqemebiTa da proeqtebiT regionalur doneze, generaluri sqemebiTa da 
menejmentis gegmebiT specialuri mniSvnelobis teritoriebisa da zone-
bisaTvis da generaluri gegmebiT dasaxelebebisa da dasaxelebebis jgu-
febisaTvis da sxva. harmoniuli landSafti - landSafti, romelSic bune-
brivi da anTropogenuli komponentebi da elementebi funqcionalurad 
gawonasworebulia da miRweulia maTi maRalesTetikuri Serwyma.

transsasazRvro wylis obieqti - sasazRvro zolSi ganlagebuli mdinare, tba 
da sxva zedapiruli wyalsatevi, romlis napirebis mxolod garkveuli na-
wili ekuTvnis saqarTvelos.

u
ufro sufTa warmoeba  - sawarmoo procesi, romlis drosac xorcieldeba inte-

grirebuli garemosdacviTi politikis uwyveti gamoyeneba.

f
fitosanitariuli mdgomareoba - savargulebis, tyeebisa da mcenareuli safa-

ris mdgomareoba, romelic ganpirobebulia mcenareTa mavneblebis ric-
xovnobiT, mcenareTa daavadebebis gavrcelebiTa da sarevela mcenareebis 
arsebobiT.

ფიტოსანიტარიული მონიტორინგი - ორგანიზმთა გავრცელების, რიცხოვნობის, 
განვითარების ინტენსივობისა და მავნეობის მოსალოდნელი დონის დადგენა და
პროგნოზი.

q
qimiuri melioracia - TabaSiris, kiris, torf-kompostebis, bentonituri Tix-

ebis da sxva qimiuri meliorantebis gamoyenebiT niadagis qimiuri da fi-
zikuri Tvisebebis gaumjobeseba, bicobi niadagebis agromelioraciuli 
damuSaveba.

R
Rvarcofi - mTisa da mTiswina regionebidan didi raodenobiT mTis qanis nan-

grevis dablobSi Camotana, rac iwvevs niadagis gadarecxvas da farTobis 
dariyvas.

S
Sedgenili sinji - cnobili proporciebiT Sereuli ori an meti sinji an maTi na-

wilebi gasaSualebuli Sedegebis misaRebad. proporciebis sidide Cveu-
lebriv dafuZnebulia drois an nakadis siCqaris gazomvebze.

Sidasasoflo-sameurneo sargeblobis (daniSnulebis) samelioracio qseli, da-
moukidebeli martivi tipis hidroteqnikuri nageboba da lokaluri sis-
tema - saxelmwifo samelioracio sistemis wyalgamanawilebeli an wyalmi-
mRebi nagebobis Semdeg mowyobili samelioracio qseli, agreTve eroziis, 
mewyeris, Rvarcofis, wyalmovardnis da wyaldidobis sawinaaRmdego mar-
tivi tipis hidroteqnikuri nagebobebi, satumbi sadguri, mcire meliora-
ciis WaburRilebi da lokaluri sistema, romlebic emsaxureba raionis 
teritoriis garkveul nawils.

Z
Zlierdaqvianebuli niadagi - niadagi, romlis zedapiris   20-40% dafarulia 5 

sm-ze meti diametris qvebiT
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w
warmoebis narCenebi - mrewvelobaSi produqciis gadamuSavebis  Sedegad miRe-

buli narCeni masa, romelic gamoiyeneba niadagebis gasaumjobeseblad.
wertilovani sinji  - wylis masidan calkeulad aRebuli, damoukidebeli (dro-

sa da/an adgilTan mimarTebaSi) sinji.
wvimis wylebi  -  atmosferuli naleqebidan warmoqmnili wylebi, romelic jer 

kidev ar Seicavs niadagis xsnad nivTierebebs.
wiaRi  - miwis zedapiris, niadagis da wyalsatevebis fskeris qveS arsebuli an 

xmeleTis zedapirze gaSiSvlebuli dedamiwis qerqis nawili, romelic Ta-
namedrove mecnierul-teqnikuri saSualebebiT xelmisawvdomia Sesaswav-
lad da gamosayeneblad.

wiaRiseuli -  wiaRSi arsebuli bunebrivi warmonaqmnebi.
wyaldidoba - mdinareebis adideba Tovlis dnobis an wvimebis Sedegad.
wyalsargebloba -  wylis resursebis gamoyeneba sasmeli, sayofacxovrebo-

komunaluri, samrewvelo, energetikuli, sasoflo-sameurneo, satrans-
porto, samecniero, kulturuli, rekreaciuli, balneologiuri, spor-
tis, turizmis da sxva miznebisaTvis teqnikuri saSualebebiT an uamisod.

wyalmosargeble  - fizikuri an iuridiuli piro (sakuTrebis da organizaciul -
samarTlebrivi formis ganurCevlad), maT Soris ucxo qveynis moqalaqe, 
romelic axorcielebs wyalsargeblobas saqarTvelos kanonmdeblobiT 
dadgenili wesiT.

wyalaReba - wylis zedapiruli an miwisqveSa obieqtebidan wylis garkveuli 
raodenobis amoReba teqnikuri saSualebebis gamoyenebiT an uamisod.

wyalCaSveba sameurneo  - sayofacxovrebo, sawarmoo, sadrenaJo, saniaRvre da 
sxva wylebis organizebuli CaSveba zedapiruli wylis obieqtSi.

h
hidromelioracia  - samelioracio, saZovrebis gawylovanebis sistemebis da 

maTze mowyobili an damoukidebeli hidroteqnikuri nagebobis meSveobiT 
wylis regulirebis kompleqsuri RonisZieba, romlis saxeebia: morwyva, 
daSroba, ormxrivi regulireba, saZovrebis gawylovaneba, agreTve ero-
ziis, mewyeris, Rvarcofis, wyalmovardnis da wyaldidobis sawinaaRmdego 
RonisZiebebi da sxva.

humusi - niadagSi    arsebuli    specifikuri da araspecifikuri    organuli   
nivTierebebis erToblioba, muqad Seferili uformo masa, romelic ar 
Seicavs cocxal organizmebsa da maTi narCenebis iseT minarevebs, romel-
Tac SenarCunebuli aqvT ujreduli agebuleba.
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irakli yruaSvili – saqarTvelos saxelmwifo agraruli universitetis 
administraciis xelmZRvaneli (kancleri), agrosainJinro fakultetis 
sasoflo-sameurneo hidromelioraciis departamentis sruli profeso-
ri. teqnikis mecnierebaTa doqtori, ekologiisa da bunebaTsargeblobis 
saerTaSoriso akademiis akademikosi. sainJinro hidravlikis sferoSi 
kvlevis saerTaSoriso asociaciis (IAHR) wevri. wylis resursebis prob-
lemebisadmi miZRvnili saerTaSoriso organizaciebis (WB, USAID, DAI, 
USDA, NATO, NUFFIC) proeqtebisa da mravali saerTaSoriso kongresebisa 
da Sexvedrebis monawile. 80-mde samecniero naSromis, 15-mde gamogonebis, 
monografiis, saxelmZRvaneloebis da meToduri miTiTebebis avtori. da-
jildoebulia “Rirsebis ordeniT”. miniWebuli aqvs 2008 wlis inJinris 
sapatio wodeba. 

irma inaSvili – saqarTvelos saxelmwifo agraruli universitetis 
agrosainJinro fakultetis sasoflo-sameurneo hidromelioraciis de-
partamentis ufrosi maswavlebeli, teqnikis mecnierebaTa kandidati. wy-
lis resursebis problemebisadmi miZRvnili saerTaSoriso organizacie-
bis (WB, USAID, DAI, USDA, NATO, NUFFIC) proeqtebisa da saerTaSoriso 
forumebisa da Sexvedrebis monawile. 25-mde samecniero naSromis, sax-
elmZRvanelos da meToduri miTiTebebis avtori. 
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