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monografiaSi ,,hidromelioracia da hidrokvanZebis usafrTxoeba” 
ganxilulia hidromelioraciis ZiriTadi aspeqtebi, romelic moicavs 
irigaciis, drenaJis, eroziisa da hidrokvanZebis usafrTxoebis sakiT-
xebs. naSromSi saqarTvelos 9 regionisa da 69 municipalitetisaTvis Se-
fasebulia klimatis cvlileba da gaangariSebulia melioraciis riskebi 
saqarTvelos sairigacio da sadrenaJo sistemebis usafrTxo funqcioni-
rebis mxedvelobaSi miRebiT.  
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lia saqarTvelos patentis mowmobebiT.  

niadagis wylismieri eroziis sawinaaRmdegod damuSavebulia mecnie-
ruli meTodologia, romelic momavalSi saqarTvelos niadagebis wylis-
mieri eroziis kontrolisaTvis saxelmwifo programis damuSavebis  sa-
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gamoyenebul terminTa ganmartebebi 
I   nawili 

hidromelioracia  
agrobiomravalferovneba – agrarul sferoSi cocxali organizmebis 

mravalferovneba. 
agroteqnika – agronomiuli teqnika – sasoflo-sameurneo kultu-

raTa damuSavebis xerxebis sistema; miznad isaxavs saukeTeso 
mosavlis miRebas Sromisa da warmoebis saSualebaTa minimaluri 
danaxarjebiT. 

adaptacia (laTinuri `adaptatio~ – `Segueba~, `Sewyoba~) – organizmis 
Segueba garemo pirobebTan arsebobis SesanarCuneblad. 

akveduki (laTinuri `aquaeductus~ – `wyalsadeni~) – xidi, romliTac 
gadayvanilia wyalsadeni mili, sarwyavi an hidroenergetikuli 
arxi Rrma xevze, xeobaze, rkinigzaze, gzatkecilze da sxv., bel-
Rari. 

bruto (italiuri `brutto~) – saqonlis saerTo wona (WurWlianad, 
SefuTvianad). antonimi – neto.  

geografiuli aRniSvna – specifikuri adgilis, regionis an qveynis 
saxeli, romelic gamoiyeneba iq warmoebuli iseTi produqtis 
aRsaniSnavad, romlis gansakuTrebuli xarisxi da Tvisebebi 
ganpirobebulia im adgilisTvis damaxasiaTebeli garemo piro-
bebiTa da adamianuri faqtoriT. 

geodezia [berZnuli `gē~ da `daizō~ – `dedamiwa~ da `vyof (nawile-
bad)~] – mecniereba, romelic swavlobs dedamiwis formebsa da 
zomebs saerTod (umaRlesi geodezia) da adgilze iRebs zomebs 
dedamiwis zedapiris asasaxavad rukebsa da gegmebze (topogra-
fia). 

geologia (berZnuli `gē~ da `logos~ – `dedamiwa~ da `moZRvreba~) – 
mecniereba, romelic swavlobs dedamiwis agebulebasa da Sedge-
nilobas, dedamiwis qerqis cvalebadobis istorias, dedamiwaze 
organuli sicocxlis istoriasa da sasargeblo wiaRiseulis 
sabadoebs. 

grunti (germanuli `Grund~ – `miwa~, `niadagi~) – myari zedafena mi-
wisa, niadagisa. 

damSrobi sistema – hidroteqnikur nagebobaTa kompleqsi, romelic 
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uzrunvelyofs farTobidan Warbi wylebis mocilebas. 

degradacia (franguli `dégradation~) – TandaTanobiT gauareseba raime 
Tvisebisa; daqveiTeba, dacema; sinonimi – degradireba. 

diukeri (germanuli „Düker~ da laTinuri `duco~ – `mimyavs~, `gamyavs~) 
– wnevis ZaliT wylis gasaSvebi mili (wyalsatari), romelic 
gayvanilia mdinaris, gzis qveS, Rrma xevis ferdobze an fskerze 
da a.S. 

drenaJi (franguli `drainage~) – daWaobebuli niadagis amoSroba 
(dawreta) Txrilebis, arxebis an miwisqveSa milebis sistemis 
saSualebiT; aseTi Txrilebis, arxebis milebis sistema. 

ekologia (berZnuli `oikos~ da `logos~ – `saxli~ da `moZRvreba~) – 
biologiis nawili, romelic Seiswavlis organizmebisa da maTi 
garemos urTierTdamokidebulebas. 

endemuri saxeoba – mcenareTa da cxovelTa saxeobebi, romlebsac 
axasiaTebT erT garkveul teritoriaze gavrceleba; adgilob-
rivi.  

erozia (laTinuri `erosio~ – `gamoWma“) – gadataniTi mniSvnelobiT 
niadagis daSla, rRveva da warecxva Rvarebisagan (niadagis 
erozia). 

validacia – mizanTan Sesabamisobis dadastureba. 
vegetacia (laTinuri `vegetatio~ – botanikuri termini) – mcenaris 

sasicocxlo moqmedeba, misi zrdis procesi; savegetacio – igi-
ve, rac vegetaciuri. 

Teslbrunva – sasoflo-sameurneo kulturebis monacvleoba garkve-
ul teritoriaze, drois garkveul monakveTSi. 

indikatori (laTinuri `indico~ – `vuCveneb~) – saxelwodeba sxvada-
sxva saxis xelsawyoebisa, romelTac iyeneben fizikuri sididee-
bis (mag., wnevis, datvirTvis da sxv.) gasazomad. 

irigacia – miwebis xelovnuri rwyvis RonisZiebaTa sistema. sasof-
lo-sameurneo melioraciis dargi. 

klimati [berZnuli `klima~, (`klimatos~)] – ama Tu im adgilis meteo-
rologiur pirobaTa erToblioba, amindis reJimi; hava. 

kombinireba (laTinuri `kombin~) – rTuli Canafiqri raime miznis mi-
saRwevad. 

krizisuli mdgomareoba – bunebrivad an adamianis mier gamowveuli 
moulodneli da saxifaTo mdgomareoba, romelic seriozul 



gamoyenebul terminTa ganmartebebi 

 

14 
safrTxes uqmnis adamianis, cxovelis janmrTelobasa da sicoc-
xles, mcenaris sijansaRes, infrastruqturas, garemos da dro-
ul reagirebas moiTxovs. 

landSafti (germanuli ~Landschaft~) – raime adgilis (soflis, mindvris, 
tyis da sxv.) saerTo xedi; dedamiwis zedapiris nawili, romlis-
Tvisac damaxasiaTebelia reliefis, havis, niadagis, mcenareu-
lobis, cxovelebis da sxv. garkveuli Sexameba. 

maRalmTiani regioni – geografiuli areali, romelic Seesabameba 
„maRalmTiani regionebis socialur-ekonomikuri da kulturu-
li ganviTarebis Sesaxeb“ saqarTvelos kanoniT gansazRvrul 
maRalmTiani regionis cnebas. 

melioracia (laTinuri `melioratio~ – `gaumjobeseba~) – RonisZiebaTa 
sistema (Waobebis amoSroba, mSrali miwebis xelovnuri mor-
wyva, xeTa rgva da sxv.), romelic miznad isaxavs miwis araxel-
sayreli bunebrivi pirobebis gaumjobesebas misi nayofierebis 
gazrdis mizniT. 

meteorologia (berZnuli `meteōra~ da `logos~ – `atmosferuli mov-
lenebi~ da `moZRvreba~) – 1. mecniereba dedamiwis atmosferos, 
misi agebulebis, Tvisebebis da masSi mimdinare fizikuri proce-
sebis Sesaxeb. 2. moZRvreba amindisa da misi winaswari gamocno-
bis Sesaxeb. 

miwis kadastri – miwis nakveTebis Sesaxeb grafikuli (rukebi, gegme-
bi) da teqsturi informaciis krebuli, romelic asaxavs nakve-
Tis geografiul mdebareobas, farTobs, iuridiul statuss (me-
sakuTre/mosargeble, sargeblobis forma, SezRudvebi), mflo-
belTa vinaobas, miwis daniSnulebas, kategorias, miwaTsargeb-
lobisa da niadagis xarisxobrivi maxasiaTeblebis Sesaxeb mona-
cemebs. 

mulCi (inglisuri `mulch~) – mulCirebisaTvis saWiro masala. 
mulCireba (inglisuri `to mulch~) – niadagis zedapiris dafarva 

sxvadasxva masaliT (CaliT, foTlebiT, qaRaldiT, toliT, po-
lieTilenis afskiT  da a.S.), raTa daicvan niadagi  sarevelebi-
sagan, SeunarCunon mas struqtura da teni; damulCva. 

municipaliteti (germanuli `Munizipalität~) – qalaqis an soflis 
TviTmmarTvelobis organo. 
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niadagis nayofiereba – niadagis produqtiulobis ganmsazRvreli 

Tviseba da misi unari, daakmayofilos mcenareTa moTxovnileba 
mTel savegetacio periodSi zrda-ganviTarebisaTvis aucilebe-
li sasicocxlo faqtorebiT – wyliT, haeriT, siTboTi da sak-
vebi elementebiT. 

nitratebi (berZnuli `nitron~ – `gvarjila~) azotmJavas marilebi. 
nitritebi – azotovan mJavaTa marilebi. 
pesticidebi (laTinuri `pestis~ da `caedo~ – `gadamdebi seni~, `Savi 

Wiri~ da `vklav~) – qimiuri saSualebani mavne organizmebis wina-
aRmdeg sabrZolvelad (inseqticidebi, baqtericidebi da sxv.). ga-
moiyeneba mcenareTa daavadebebisa da maTi gadamtanebis, mavneble-
bisa da sarevela mcenareebis, Senaxuli soflis meurneobis pro-
duqciis daavadebebisa da mavneblebis, mRrRnelebis, cxovelTa pa-
razitebis winaaRmdeg, agreTve mcenareTa zrdis regulirebisaT-
vis, mosavlis aRebis win mcenareTaTvis foTlebis mosacileblad 
(defoliantebi) da mcenareebis Sesaxmobad (desikantebi), sacave-
bis, sawyobebis, satransporto saSualebebis, saTburebis, niada-
gis, mcenareuli da fitosanitariul kontrols daqvemdebarebu-
li sxva produqciis gausnebovnebisaTvis. 

prognozi (berZnuli `prognōsis~) – raime movlenis ganviTerebisa da 
Sedegebis winaswar ganWvreta, winaswarmetyveleba arsebuli 
mecnieruli monacemebis safuZvelze. 

rekognoscireba (laTinuri `regocnosco~ – `vaTvaliereb~) – winaswari 
daTvaliereba, gamokvleva (adgilmdebareobisa) geodeziur sa-
muSaoTa sawarmoeblad. 

riski (franguli `risque~) – mosalodneli safrTxe, saSiSroeba. saf-
rTxidan gamomdinare, adamianis, cxovelis janmrTelobaze, mce-
naris sijansaReze mavne zemoqmedebis gamovlenis albaToba da 
simZime. riskis gaweva – alalbedze moqmedeba, saxifaTo mdgoma-
reobaSi Cadgoma. 

samelioracio sistema – sarwyavi, damSrobi, ormxrivi regulirebis 
– urTierTdakavSirebuli hidroteqnikuri nagebobebis kompleq-
si, romelic uzrunvelyofs mcenarisaTvis niadagSi wylis, ae-
raciis, siTburi optimaluri reJimis Seqmnas da nayofierebis 
amaRlebas. 

samelioracio RonisZiebebi – samelioracio sistemebisa da damouki-
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debeli  hidroteqnikuri nagebobebis daproeqteba, mSenebloba, 
rekonstruqcia da eqspluatacia, saZovrebis gawylovaneba, sa-
tyeo melioraciis, kultur-teqnikuri, rekultivaciis, qimiuri, 
agroteqnikuri, niadagdacviTi da nayofierebis amaRlebis Ronis-
Ziebebis Catareba, maTi mecnieruli da sawarmoo-teqnikuri uz-
runvelyofa. 

sarwyavi sistema – hidroteqnikur nagebobaTa kompleqsi, romelic 
wylis moTxovnilebis mixedviT uzrunvelyofs wylis dagrove-
bas, miRebas, transportirebasa da farTobSi ganawilebas. 

sasoflo-sameurneo eqstencia – araformaluri saganmanaTleblo 
procesi, romelic moicavs fermerTaTvis Sesabamisi konsulta-
ciebisa da informaciis miwodebas, rac gamiznulia maTi warmoe-
bis, moculobisa da konkurentunarianobis, aseve maTi cxovre-
bis saerTo donis amaRlebisTvis. 

sasoflo-sameurneo kooperativi – iuridiuli piri, romelsac mini-
Webuli aqvs sasoflo-sameurneo kooperativis statusi „sasof-
lo-sameurneo kooperativis Sesaxeb“ saqarTvelos kanonis Sesa-
bamisad. 

soflis ganviTareba – soflis ganviTarebis politika aris urTierT-
dakavSirebuli RonisZiebebis erToblioba, romelic xels uwyobs 
soflis ganviTarebis winaSe mdgari ekonomikuri, garemosdacvi-
Ti da socialuri problemebis gadaWras, maT Soris soflis me-
urneobis produqciis konkurentunarianobis amaRlebas. am po-
litikis mizania bunebrivi resursebis marTvis mdgradobasa da 
klimatis cvlilebasTan dakavSirebuli RonisZiebebis ganxor-
cieleba, aseve sasoflo ekonomikisa da Temebis dabalansebuli 
teritoriuli ganviTarebis miRweva, maT Soris samuSao adgi-
lebis Seqmna da SenarCuneba. 

terasa, terasireba (franguli `terrasse~) – 1. sacxovrebel saxls mi-
Senebuli aivani, romelsac aqvs boZebze dayrdnobili saxuravi. 
2. terasebi – ferdobze kibe-kibe gaCenili an gakeTebuli hori-
zontaluri an odnav daqanebuli baqnebi. 

topografia (berZnuli `topos~ – `adgili~ da `grapho~ – `vwer~) 
1. geodeziis nawili, romelic swavlobs dedamiwis zedapirs, misi 
gazomvisa da gegmaze an rukaze gamosaxvis xerxebs. 2. romelime 
qveynis an adgilis zedapiri da misi nawilebis, punqtebis urTi-
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erTganlageba. 

fertigacia – wveTuri morwyvis dros sarwyavi wylis meSveobiT mi-
neraluri sasuqebis Setana. 

hidravlika (berZnuli `hydraulikos~) – mecniereba siTxeebis wonaswo-
robisa da moZraobis kanonTa Sesaxeb, agreTve, am kanonebis 
praqtikuli gamoyenebis Sesaxeb. 

hidrologia (berZnuli `hydōr~ – wyali da `logos~ – `moZRvreba~) – 
mecniereba,  romelic swavlobs wylis sivrceebs, wylis mimoq-
cevas dedamiwis zedapirze. 

hidromelioracia – sasoflo-sameurneo hidroteqnikur RonisZieba-
Ta erToblioba (morwyva, amoSroba, niadagis ventilacia, mdina-
reTa da zedapiruli wylebis regulireba). misi ZiriTadi amo-
canaa niadag-gruntSi wylis donis regulireba, romelic, Tavis 
mxriv, gulisxmobs: niadagis tenianobisa da haeris Sefardebis 
gaumjobesebas rwyvis an daSrobis saSualebiT, mlaSe niadagebis 
gamorecxvas, wylis meqanikur moqmedebasTan brZolas, niadagis 
zedapiris mosworebas. 

hidromoduli (berZnuli `hydraulikos~) – mecniereba siTxeebis wona-
sworobisa da moZraobis kanonTa Sesaxeb, agreTve, am kanonebis 
praqtikuli gamoyenebis Sesaxeb. 

hidrometeorologia (berZnuli `hydōr~ – `wyali~ da meteorologia) 
– mecniereba, romelic swavlobs wylis mimoqcevas atmosferoSi. 

GIS – geografiuli sainformacio sistema. 
GPS – satelituri sanavigacio sistema. 
 

II  nawili  
 hidrokvanZebis usafrTxoeba  

 
albaToba – raimes gakeTebis, ganxorcielebis moxdenis SesaZleblo-

ba. 
amplituda – merxevi sididis maqsimaluri gadaxra wonasworobis 

mdgomareobidan.  
datborva – nagebobebis, miwis farTobebisa da misTananis wyliT da-

farva. 
zarali – danakargi, danaklisi (qonebisa, adamianebis da misTanani). 
katastrofa – movlena an SemTxveva, romelsac mosdevs tragikuli 
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Sedegi. mag. ekologiuri katastrofa, sagzao da a.S.  

kaSxali – specialuri nageboba, romliTac xdeba mdinaris Sekaveba 
wylis donis amaRlebis mizniT. 

identificireba – saganTa an movlenaTa Soris Sesabamisobis, igiveo-
bis dadgena, amocnoba. 

CAPRA – kritikuli mdgomareobisa da riskebis portfolios analizi. 
kompetenturi – safuZvliani codnis mqone piri romelime dargSi. 
mdinaris auzi – dedamiwis zedapiris nawili, saidanac zedapiruli 

da miwisqveSa wyali wylis obieqtebSi (mdinareSi, tbaSi, wyal-
sacavSi, zRvaSi an okeaneSi) Caedineba.  

sensitiuroba an mgrZnobiaroba (laT. sensus- grZnoba”) – adamianis 
bunebis  maxasiaTebeli, misi unari SeigrZnos, ganasxvaos da re-
agireba moaxdinos gare stimulebze. raodenobrivad ganasxvave-
ben momatebul da daqveiTebul sensitiurobas. 

reabilitacia – dakarguli an warTmeuli reputaciis an uflebis 
aRdgena. 

usafrTxoeba – ubeduri SemTxvevbis, avariebisa da katastrofebis 
arasasurveli Sedegebisgan adamianis, garemos, samrewvelo obi-
eqtebisa da materialuri faseulobebis daculi mdgomareoba.  

Rvarcofi – swrafi (uecari) kalapoturi nakadi, romelic Sedgeba 
wylisa da sxvadasxva diametris myari fraqciebisagan da viTar-
deba mcire zomis mTis mdinareebis wyalSemkreb auzSi. 

cunami – okeanis Zalian didi sigrZis gravitaciuli talRebis naka-
di, romlebic umTavresad warmoiqmneba okeanis fskerze miwis-
Zvris Sedegad (6.5 balze meti), an sanapiro zolSi vulkanuri 
moqmedebisa da sxva saxis teqtonikuri procesebis Sedegad.  

wyaldidoba - wylis donis uecari mateba, ganpirobebuli Tavsxma 
wvimebisagan an Tovlis intensiuri dnobiT. wyaldidoba Znelad 

prognozirebadi movlenაa. 
hidrokvanZi (hidroteqnikur nagebobaTa kvanZi) – jgufi hidroteq-

nikuri nagebobebisa, romlebic gaerTianebulia ganlagebisa da 
erTad muSaobis principis mixedviT. 
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Sesavali 

saqarTveloSi soflis meurneobis dargis mdgradi ganviTareba 
warmoudgenelia hidromelioraciis dargis Tanamedrove teqnologi-
ebiT srulyofis gareSe. saqarTvelos teritoriis naxevarze meti 
ukavia mTebs, gorak borcvebs, mesamedi – mTiswinebs da mxolod mea-
Tedze odnav meti – vakes. danawevrebuli, rTuli da didqanobiani 
reliefi, sxva iseT faqtorebTan erTad, rogoricaa: naleqebis sakma-
od didi raodenoba da maRali intensivoba, sasoflo-sameurneo sa-
vargulebis agroteqnikuri daumuSavebloba, aTeuli wlebis ganmav-
lobaSi gabatonebuli uyairaTo midgoma miwisadmi, warmoadgens im 
ZiriTad mizezs, ris gamoc saqarTveloSi farTodaa gavrcelebuli 
niadagis erozia, anu niadagis zedapiris daSla, gadaadgileba da da-
kargva wylis an qaris zemoqmedebiT, rac xels uwyobs saqarTvelos 
erT-erTi mdidari bunebrivi resursis – niadagis gaudabnoebas. 

eroziuli procesebis Seswavlasa da misi uaryofiTi Sedegebis 
raodenobriv Sefasebas gansakuTrebiT didi mniSvneloba eniWeba. 
sarwyavi miwaTmoqmedebis pirobebSi sasoflo-sameurneo savargule-
bad arsebuli Tu axali farTobebis aTviseba moiTxovs mecnierulad 
dasabuTebuli meTodebis damuSavebas.  

sasoflo-sameurneo savargulebis niadagobrivi klasifikacia, 
misi nayofierebisa da rwyvis wesebis gaTvaliswinebiT, gaudabnoebas-
Tan brZolis RonisZiebebis SemuSaveba da fermeruli meurneobebisa-
Tvis Sesabamisi rekomendaciebis momzadeba, sasoflo-sameurneo sa-
vargulebis farTobebis gazrdis mizniT mlaSe niadagebis meliora-
ciuli aTvisebis RonisZiebebis srulyofa da wylis resursebis ra-
cionaluri gamoyenebisaTvis morwyvis Tanamedrove teqnikis daner-
gva mniSvnelovani rgolia rogorc garemos monitoringis, aseve sa-
soflo-sameurneo melioraciis ganxorcielebis saqmeSi.  

warmodgenil naSromSi dasmul yvela amocanas aqvs rogorc 
mecnieruli Rirebuleba, aseve praqtikuli mniSvneloba, romelTa 
Sedegebis momxmarebelic SeiZleba iyos saxelmwifo an sazogadoeb-
rivi organizacia, kerZo piri, romelic dainteresebulia analogiu-
ri saqmianobiT. 

qvemoT, cxrilSi mocemulia saqarTvelos soflis meurneobis 
saministros 2014 wlis monacemebi qveyanaSi 2014 da 2015 wlebis sar-
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wyavi sezonisaTvis arasruli reJimiT gasarwyavebeli teritoriis 
farTobebis Sesaxeb, saqarTvelos sxvadasxva regionebis mixedviT 
(cxr. 1). 

cxrili 1  
saqarTvelos ZiriTadi samelioracio farTobebis 

raodenobrivi maCveneblebi 

# teritoriis 
dasaxeleba 

saproeqto 
farTobi 

(ha) 

2014 wlis 
sarwyavi se-
zonisaTvis 

(ha) 

2015 wlis sarwyav 
sezonamde damate-
biT gasarwyavebe-
li farTobi (ha) 

1 qvemo qarTlis regioni 77826 23450 39427 

2 Sida qarTlis regioni 69330 11075 14718 

3 mcxeTa-mTianeTis regioni 10806 2100 7300 

4 kaxeTis regioni 80535 7290 11670 

5 samcxe-javaxeTis regioni 9592 315 5315 

6 imereTis regioni 32488 970 10270 

 sul saqarTveloSi 280577 45200 88700 

 
winamdebare monografiis pirveli nawili ,,hidromelioracia” 

miznad isaxavs, klimatis  cvlilebis fonze, niadagis eroziisagan 
efeqturad dacvis mizniT, hidromelioraciis axleburad Seswavlas, 
rac ganapirobebs sasoflo-sameurneo kulturebis efeqtur zrda-
ganviTarebas, mosavlianobis stabilurobas, wylis resursebis raci-
onaluri gamoyenebis mxedvelobaSi miRebiT. 

naSromis meore nawilSi ,,hidrokvanZebis usafrTxoeba” aRniS-
nulia, rom hidromelioraciuli sistemebi Sedgeba sxvadasxva daniS-
nulebis hidroteqnikuri nagebobebisa da  hidrokvanZebisagan. 

hidromelioraciuli sistemebis saimedo muSaobis uzrunvelsa-
yofad gansakuTrebuli mniSvneloba eniWeba hidroteqnikuri nagebo-
bis, maT Soris dabal- da maRaldawneviani kaSxlebisa da hidrokvan-
Zebis usafrTxo da saimedo muSaobas. gansakuTrebiT ki didi yurad-
Reba unda gamaxvildes kaSxlebis mwyobridan gamosvla- garRvevaze 
sxvadasxva faqtorebis (bunebrivi da teqnogenuri) mxedvelobaSi mi-
RebiT. 
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kaSxlebis garRvevis mizezi SesaZlebelia iyos bunebrivi stiqi-

uri movlenebi (miwisZvra, mewyeri, grigali, Rvarcofi da sxv.), teq-
nogenuri faqtorebi (nagebobaTa konstruqciebis korozia da rRveva, 
wylis aRebis reJimis darRveva, filtraciuli nakadebi da sxv.), ag-
reTve diversiul-teroristuli Tavdasxma da omianobis periodSi 
kaSxlis damangreveli iaraRis gamoyeneba.   

sailustraciod naSromSi ganxilulia Jinvalis miwis kaSxlis 
SesaZlo avariis SemTxvevaSi warmoSobili stiqiis saprognozo maCve-
neblebi. 

Jinvalis miwis kaSxlis ZiriTad funqcias warmoadgens  daicvas 
garemo, sameurneo obieqtebi, adamianis sicocxle md. aragvis kala-
potSi formirebuli wyaldidobebisa da Rvarcofebisagan, Tumca 
araswori eqspluataciisa da bunebis eqstremaluri movlenebis (mi-
wisZvra, katastrofuli wyalmovardnebi da sxv.) pirobebSi TviT 
Jinvalis miwis kaSxalic SesaZlebelia gaxdes didi katastrofis mi-
zezi. 

sakvlevi hidrodinamikuri obieqtis, Cven SemTxvevaSi 102 metri 
simaRlis Jinvalis miwis kaSxlis garRvevisas potenciurad warmoiq-
mneba damangreveli cunamis tipis talRebi. maTi simZlavre damokide-
bulia wylis raodenobasa da siCqareze. swored amis gamo arian sa-
SiSni iseTi hidrodinamikuri obieqtebi, romelTa rezervuarebi Sei-
caven didi raodenobis wyals, aqvT zeda da qveda biefebs Soris si-
maRleTa mniSvnelovani sxvaoba - didi dawneva.  

garRvevis talRasa da wylis uzarmazar masas SeuZlia walekos 
Tavis gzaze yvelaferi - Senoba-nagebobebi, sasoflo-sameurneo sa-
vargulebi, gamoiwvios adamianTa msxverpli da didi materialuri 
zarali.  

hidroteqnikuri nagebobis usafrTxoebis riskis kategoriidan 
gamomdinare (teqnologiuri, ekologiuri  da socialuri) da nage-
bobis mesakuTris usafrTxoebis deklaraciis mixedviT daculi unda 
iyos kaSxlis eqspluataciis pirobebi nagebobis kvanZebisa da yvela 
damxmare nagebobis, Senobis, mowyobilobis usafrTxo eqspluatacii-
sa da maTi normaluri muSaobis pirobebis Semowmebis gaTvaliswine-
biT. 
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saqarTveloSi wyaldidobebis riskebis Sefasebis evrokavSiris 

direqtivis safuZvelze (1 ianvari, 2012, http://www.slovakaid.sk/) au-
cilebelia qveynis kanonmdeblobaSi evrokavSiris wyaldidobebis 
riskebis Sefasebis direqtivis harmonizaciisa [10] da implementaci-
is meqanizmis ganviTareba, rac gulisxmobs: 

 saqarTvelos kanonmdeblobaSi evrokavSiris wyaldidobebis ris-
kebis Sefasebisa da marTvis direqtivis harmonizaciisa da imple-
mentaciis sagzao rukis damuSavebas; 

 pasuxismgeblobisa da qmedebebis direqtivis proeqtis momzadebas 
wyaldidobebis prognozirebisa da adreuli gafrTxilebis dar-
gSi Sesabamisi saministroebisaTvis, rac gulisxmobs: 
 üwyaldidobebis riskebis arealSi stiqiis sawinaaRmdego meTo-

dologiebis SemuSavebasa da hidrologiur monitorings; 
 üwyaldidobebis riskebis arealis gansazRvrisaTvis meTodo-

logiis momzadebas;           
 mTeli qveynisaTvis mdinareTa auzebSi wyaldidobebis riskis 

zonebis rukis momzadebas GIS-is formatSi;   
 üwyaldidobebis prognozirebisaTvis Tanamedrove hidrologi-

uri modelebis danergvas; 
 ümdinareTa wyalSemkreb auzebSi avtomaturi hidrologiuri 

sadgurebis mowyobas; 
 üwyaldidobebis prognozirebis sakiTxebSi axalgazrda eqsper-

tebis momzadebas da sxv. 
wignis avtori madlobelia monografiis redaqtoris, teqnikis 

mecnierebaTa doqtoris, profesor eduard kuxalaSvilis im sasar-
geblo rCevebisa da SeniSvnebisTvis, romlis gaTvaliswinebam naS-
roms SesZina ufro maRali mecnieruli done.  

aseve, avtori madlieria teqnikis mecnierebaTa doqtoris, pro-
fesor daviT kereseliZis im SromisaTvis, romelic man gaswia wignis 
recenzirebis procesSi. 
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Tavi I. hidromelioracia 
1.1. melioraciis sagani da misi ganviTarebis  

istoriuli mniSvneloba 

niadagi rTuli biologiuri sistemaa. mis swor gamoyenebazea 
damokidebuli sasoflo-sameurneo da sxva saxis produqtebze mzardi 
moTxovnilebis dakmayofileba. 

saqarTvelos socialur-ekonomikuri da perspeqtiuli ganviTa-
rebis programaSi vkiTxulobT: sasoflo-sameurneo kulturebis ga-
rantirebuli da stabiluri warmoebisaTvis, agreTve mosavlianobis 
amaRlebisaTvis, erT-erT upirveles amocanad gvevlineba sarwyavi da 
daSrobili miwebisa da sairigacio sistemebis melioraciuli da 
teqnikuri mdgomareobis gaumjobeseba da movla-patronoba. 

saqarTvelos miwis resursebis raodenobrivi daxasiaTebisaTvis 
gamoyenebulia 1998 wlis monacemebi. aRniSnuli monacemebiT, saqarT-
velos administraciul sazRvrebSi:  

 miwis saerTo fondi Seadgens – 6949,4 aTas ha-s;

 sasoflo-sameurneo savargulebi – 2991,1 aTas ha,
aqedan: saxnavi – 785,0 aTas ha; saZovrebi – 1788,0 aTas ha; sa-
Tibi – 140,6 aTas ha, mravalwliani nargavebi – 277,5 aTasi ha; 

 tyeebi – 2838,3 aTasi ha;

 buCqnari – 164,8 aTasi ha.
savargulebis kategoriebis mixedviT saqarTvelos miwis fon-

dis ganawilebis monacemebi moyvanilia cxrilSi 1.1. 
aRsaniSnavia, rom saqarTveloSi adgili aqvs saxnavi farTobe-

bis Semcirebis tendencias (1926 wlis monacemebiT – 1270 aTasi ha, 
1956 wlis monacemebiT - 1050 aTasi ha, 1998 wlis monacemebiT - 918 
aTasi ha), rac ZiriTadad aixsneba mravalwliani nargavebiT dakave-
buli farTobebis zrdiT da eroziuli Tu sxva procesebis Sedegad 
degradirebuli saxnavi farTobebis CamoweriT. 

ukanasknel wlebSi mniSvnelovani cvlilebebi moxda saqarTve-
los miwaTsargeblobaSi. kerZod, 918 aTasi ha miwis farTobi usasyid-
lod gadaecaT sakuTrebaSi saqarTvelos moqalaqeebs. maT Soris 
789,7 aTasi ha sasoflo-sameurneo savargulebi: aqedan, 431,9 aTasi ha 
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saxnavi, 185,7 aTasi ha - mravalwliani nargavi, 47,6 aTasi ha - saTibi 
da 124,5 aTasi ha – saZovari. yovelive aman kargi safuZveli Seqmna 
miwebis efeqturad gamoyenebisaTvis, magram warmoiqmna garkveuli 
sirTuleebi miwebis dacvis mimarTulebiT, rac sakanonmdeblo ga-
dawyvetas moiTxovs. 

cxrili 1.1 
saqarTvelos miwis fondis ganawileba  

miwaTmosargebelTa kategoriebis mixedviT 

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

1 saxnavi 
aT. ha 

% 
779,7 
20,3 

– 
2,3 
0,1 

0,6 
0,8 

1,7 
1,5 

– 
0,8 
20,5 

– 
785,0 
11,2 

2 
mravalwliani 
nargavi 

aT. ha 
% 

368,2 
7,0 

– 
6,8 
0,3 

2,3 
2,9 

0,4 
0,4 

– – – 
277,5 
4,0 

3 saTibi 
aT. ha 

% 
132,3 
3,5 

1,5 
1,8 

6,2 
0,2 

0,1 
0,2 

0,4 
0,4 

– 
0,1 
2,6 

– 
120,6 
2,0 

4 saZovari 
aT. ha 

% 
1577,1 
44,9 

47,4 
57,3 

56,2 
2,0 

0,6 
0,8 

2,9 
2,3 

– 
1,5 
46,1 

– 
1788,0 
36,1 

sul: sasoflo-
sameurneo sa-
vargulebi 

aT. ha 
% 

2857, 
75,7 

48,9 
59,1 

71,4 
2,6 

3,4 
4,7 

7,4 
6,6 

– 
2,7 
69,2 

– 
2991,1 
43,3 

5 tye 
aT. ha 

% 
300,3 
7,8 

7,89 
4,25 

25,9 
91,6 

1,6 
1,9 

7,3 
2,1 

0,5 
38,5 

0,1 
2,6 

– 
2838,3 
40,5 

6 buCqnari 
aT. ha 

% 
163,0 
4,3 

0,2 
0,2 

– 
0,5 
0,7 

1,0 
0,9 

– 
0,3 
2,6 

– 
164,5 
2,4 

7 sxva danarCeni 
aT. ha 

% 
452,5 
12,2 

25,8 
31,3 

159,5 
3,8 

66,9 
92,7 

101,2 
90,2 

0,8 
61,9 

1,0 
25,6 

147,5 
100,0 

9552 
1338 

sul miwebi 
aT. ha 

% 
3773,1 
100,0 

22,7 
100,0 

2756,8 
100,0 

73,2 
100,0 

111,9 
100,0 

1,3 
100,0 

3,9 
100,0 

147,5 
100,0 

6949,4 
100,0 
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saerTo melioraciis mizania rogorc gamouyenebeli, aseve gamo-
yenebuli farTobebis gaumjobeseba da maTi nayofierebis gadideba. 

sityva `melioracia~ laTinuri sityvisgan warmodgeba `melior~ 
da niSnavs `ukeTesad~, xolo es sityva melioraciaSi ixmareba, ro-
gorc `gaumjobeseba~. 

adreul periodebSi iyo dro, rodesac ama Tu im tomis civili-
zacias melioraciis ganviTarebiT axasiaTebdnen. 

melioraciis procesi gulisxmobs hidromelioraciul, agro-
ekologiur da teqnikur-ekonomikur RonisZiebaTa kompleqss, rom-
lis amocanas warmoadgens teritoriebis araxelsayreli bunebrivi 
pirobebis (niadagobrivi, klimaturi, hidrologiuri) xangrZlivi 
vadiT gaumjobeseba. 

jer kidev 10000 wlis win Cvens welTaRricxvamde, rwyvas awar-
moebdnen Sua aziis md. tejenisa da murgabis raionebSi. md. tigrosisa 
da evfratis raionebSi 2 000 wlis win daxuruli drenaJic yofila 
gamoyenebuli. 

egvipteSi melioraciis ganviTarebas 4 500 wlis istoria aqvs 
Cvens welTaRricxvamde. cnobilia imdroindeli 420 km sigrZis sarw-
yavi arxi da wyalsacavi, romlis farTobi 1200 km2-s utoldeboda. 

didi istoria aqvs melioraciis ganviTarebas indoeTsa da CineT-
Si, sadac es procesi Cvens welTaRricxvamde 5 000 wlis win daiwyo.  

rac Seexeba saqarTvelos, kerZod, aRmosavleT saqarTveloSi 
miwaTmoqmedeba uZvelesi droidan rwyvasTan aris dakavSirebuli; 
sarwyavi arxebis mSenebloba da, saerTod, irigaciuli teqnika Zvela-
dac rom maRal doneze iyo, amas miuTiTebs vaxuSti batoniSvilis Se-
saniSnavi naSromi – `aRwera samefosa saqarTvelosaÁ~, sadac aRniS-
nulia, rom vaxtang VI-is mefobis dros kanonmdeblobaSi wylis 
mflobelis Sesaxeb kanonebic ki iyo SemuSavebuli. 

saqarTveloSi uZvelesi droidan arsebuli mdidari sarwyavi 
qselis nawili droTa viTarebam gaanadgura da ukve daviwyebulia, 
magram istorias mainc SemorCa wilkanis ru (VI saukune), gardabnis 
arxi (V saukune), md. liaxvidan Tamar mefis dros gayvanili ori ru; 
samgoris arxi (me-18 saukune), gremis arxi da a.S. 

rac Seexeba saqarTveloSi samecniero kadrebis momzadebas me-
lioraciis dargSi, amaSi didi Rvawli miuZRviT saqarTvelos wyal-
Ta meurneobis institutis mecnierebs – akademikosebs: cotne mir-



1.2. hidromelioraciis ZiriTadi amocanebi,  
misi saxeebi da maTi gamoyenebis pirobebi 27 

cxulavas, oTar naTiSvils, profesorebs: ivane Cxenkels, giorgi vo-
iniC-sianoJenskis, givi tuRuSs, vaxtang TevzaZes, oTar nanitaSvils, 
Temur qacaravas, silva giorgaZes, ioram gegeSiZes, jamleT mkerva-
liSvils da sxv. 

 

1.2. hidromelioraciis ZiriTadi amocanebi, misi 
saxeebi da maTi gamoyenebis pirobebi 

hidromelioraciis ZiriTadi amocanaa niadag-gruntSi wylis 
donis regulireba, rac, Tavis mxriv, gulisxmobs: niadag-haerovani re-
Jimis gaumjobesebas rwyvis an daSrobis saSualebiT, mlaSe niadage-
bis gamorecxvas, wylis meqanikur moqmedebasTan brZolas, niadagis 
zedapiris mosworebas (moSandakeba), amoZirkvas da sxv. 

hidromelioraciaSi SeiZleba gamovyoT Semdegi saxeebi:  
1. morwyviTi melioracia, anu irigacia. morwyviT melioracias 

mivmarTavT im SemTxvevaSi, rodesac niadagSi wylis dagrovebis xa-
risxi sustia; am dros gruntis wylebis done niadagis zedapiridan 
Zalian Sors mdebareobs;  

2. daSrobiTi melioracia. am saxis RonisZiebas mivmarTavT maSin 
rodesac niadag-gruntSi wylis siWarbea da haeri – minimaluri;  

3. mlaSe niadagebis gamorecxva. am saxis melioracias mivmar-
TavT maSin, rodesac niadagis zeda fenebSi didi raodenobiTaa advi-
lad xsnadi marilebis raodenoba;  

4. brZola wylis meqanikur moqmedebasTan. aseT saziano meqani-
kur zemoqmedebas axdens rogorc zedapiruli, ise qveniadagis wyle-
bi. ferdobze Camonadeni wyali axdens naRvarevis warmoSobas, daxram-
vas, niadagis Camorecxvas – erozias. 

zemoT CamoTvlili melioraciuli RonisZiebebis gamoyenebis 
dros aucilebelia saTanado nagebobani, rogoricaa sarwyavi da dam-
Srobi qseli, sagubrebi, terasebi da a.S. 

akademikosi a.n. kostiakovi, romelsac xSirad melioraciis `ma-
mas~ uwodeben, raionis wylis reJimis Sesafaseblad iyenebs wylis 
balansis gantolebas, romelsac aqvs Semdegi saxe:  


1

E
P

,         (1.1) 

sadac   niadagis mier wylis dakavebis koeficientia, romelic da-
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axloebiT udris 7,05,0   da damokidebulia reliefisa da niada-

gis mdgomareobaze; P  – atmosferuli naleqebis raodenoba mili-
metrobiT; E  – imave periodSi niadagis mier daxarjuli wylis rao-
denoba milimetrobiT. 

akad. a.n. kostiakovis mixedviT niadagis mier wylis xarjva ga-
moiTvleba Semdegi damokidebulebiT: 







 

100
1100 ztE  (mm),   (1.2) 

sadac t  da z , Sesabamisad, aris saSualo temperatura da tenianoba 

mocemuli periodisaTvis. 
rodesac: 

1) 1
E
P

 – niadagis mier wylis dakaveba aRemateba xarjvas da 

aq Warbobs niadagSi wylis daRmavali deni. niadagi mdidaria wyliT 
da Raribia haeriT. organuli nivTierebebis daSla nawilobriv mimdi-
nareobs da adgili aqvs mis dagrovebas. aseT zonas Cven Warbteniano-
bis zonas vuwodebT da aq ZiriTadi RonisZiebaa daSroba. 

2) 1
E
P

 – piriqiT, niadagis mier wylis xarjva wylis dakave-

bas aRemateba da adgili aqvs niadagSi wylis aRmaval dens. am SemTx-
vevaSi organuli nivTiereba swrafad iSleba da ar grovdeba niadag-
Si. wylis aRmaval dens Tan amoaqvs zeda fenebSi adviladxsnadi ma-
rilebi da iwvevs niadagis damlaSebas. aseT zonas arasakmao teniano-
bis zonas vuwodebT, romelic saWiroebs morwyvas. 

3) 1
E
P

 – aseT zonas arasakmao tenianobis zonas vuwodebT, 

romelic saWiroebs morwyvas. am SemTxvevaSi niadagis mier wylis da-
kaveba da xarjva gaTanabrebulia. aq gamoyenebuli farTobic Sedare-
biT mcire raodenobiT gvxvdeba. wylis siWarbes an naklebobas aq Se-
iZleba adgili eqnes zogierT calkeul welsa da garkveuli relie-
fis pirobebSi. es zona warmoadgens gardamaval zonas ukve zemoT 
ganxilul or zonas Soris da mas tenianobis zona ewodeba. 

garda a.n. kostiakovis meTodisa, arsebobs prof. g. selianinovis 
meTodi, romlis mixedviTac wylis xarjvis maCveneblad miRebulia 
zafxulis sami Tvis temperaturaTa jami, Semcirebuli aTjer. 
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es Tanafardoba gamoisaxeba damokidebulebiT: 

t
P

t
PK









10

10:
.     (1.3) 

prof. g. selianinovma amierkavkasiaSi, kerZod ki saqarTveloSi, 
gamoyo Semdegi zonebi: 1. 6,0K  - mSrali (gansakuTrebuli sarwyavi 
zona); 2. 8,06,0 K  – Zlier gvalviani; 3. 0,18,0 K  – gvalviani; 
4. 2,10,1 K  – arasakmao teniani; 5. 6,12,1 K  – zomierteniani; 
6. 0,26,1 K  – teniani; 7. 4,20,2 K  – Warbteniani; 8. 4,2K  – me-
tismetad teniani. 

prof. g. selianinovis formula gaaumjobesa doc. k. kelenje-
riZem, romelmac yuradReba gaamaxvila qarebis zegavlenaze.  

dasavleT saqarTvelos regionebisTvis: 

3

1

2
1

8
Vt

PK





 ,          (1.4) 

xolo aRmosavleT saqarTvelosTvis: 







 






2
1

8

1 Vt
PK ,            (1.5) 

sadac P  atmosferuli naleqebis jamia; t  – temperaturaTa jami; 
V – qaris siCqare; rodesac 5,0K -ze – zona metad gvalviania; Tu 

5,0K -dan – 1,0-mde – gvalviani, xolo danarCen SemTxvevaSi Sefase-
ba xdeba prof. g. selianinovis Skalis mixedviT. 

sasoflo-sameurneo kulturis mier wylis moTxovnilebis 
dros gansakuTrebuli yuradReba unda mivaqcioT haerSi tenianobis 
xarisxs, romelic wyalmoTxovnilebis mniSvnelobasTan Semdeg damo-
kidebulebaSia: 

DK  wm ,          (1.6) 

sadac D  haerSi wylis deficitia (mm); xolo wmK  – koeficienti, 

romelic wyalmoTxovnilebis xarisxs gansazRvravs. 
mcenaris wyalmoTxovnilebis dasadgenad aseve didi mniSvnelo-

ba eniWeba haerSi wylis deficitis simZafris koeficientis dadgenas, 
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romelic tolia: 

P
DK




s
,        (1.7) 

sadac D  haerSi wylis deficitis jamia, xolo P  – atmosferu-

li naleqebis jami. 

rodesac 67,1sK , maSin gazafxulis periodisaTvis saWiroa 

niadagis morwyva; xolo rodesac 0,2sK  ( 900D  mm) an 25,2sK  

( 900D  mm) – zafxulis periodisaTvis. 
hidromelioraciuli RonisZiebebis efeqtur ganxorcielebazea 

damokidebuli mcenarisaTvis saWiro wylis raodenobis miwodeba 
mTeli vegataciis periodSi, amisaTvis ki saWiroa proeqtis Sedgena, 
wyali ki mxolod erT-erTi faqtoria mcenaris zrda-ganviTarebisa-
Tvis. imisaTvis, raTa es proeqti ganxorcieldes, saWiroa Catardes 
melioraciuli samecniero-kvleviTi samuSaoebi, romelic Tavis 
mxriv iTvaliswinebs: 

1. geodeziur samuSaoebs (rukebis Sedgena Tavisi masStabebiT); 
2. klimaturi pirobebis gamokvlevas; 
3. geologiur gamokvlevas; 
4. hidrologiur da hidrogeologiur gamokvlevas; 
5. niadagobriv gamokvlevas; 
6. baqteorologiur gamokvlevas; 
7. geobotanikur gamokvlevas; 
8. agronomiul gamokvlevas; 
9. ekonomikur gamokvlevas. 

 
1.3. melioraciuli RonisZiebebis  

ganxorcielebis stadiebi 

soflis meurneobis warmoebis dargSi axali saxalxo meurneob-
rivi problemis wamoyenebis dros aucileblad ismeba melioraciis 
gamoyenebis sakiTxic. 

aRniSnuli problemis wamoyeneba xdeba ama Tu im mxaris moT-
xovnilebaTa rTuli kompleqsis safuZvelze. problema, Cveulebriv, 
Seexeba saxalxo meurneobis mTel rig dargebs da, amitom, misi ga-
dawyveta warmoebs ara marto soflis meurneobis warmoebis mimar-



1.3. melioraciuli RonisZiebebis ganxorcielebis stadiebi 31 
Tulebis mixedviT, aramed saxalxo meurneobis sxva dargebis moT-
xovnilebaTa gaTvaliswinebiTac. ase, magaliTad, ruseTSi volgis 
mxaris morwyvis problema iTvaliswinebs ara marto morwyvas, ara-
med mZlavri hidroeleqtrosadgurebis mSeneblobas, volgis sanaos-
no Tvisebebis, meTevzeobis pirobebis gaumjobesebas da sxv. 

aseTi rTuli da didi problemis gadawyveta gulisxmobs sakiT-
xis mdgomareobisa da im faqtorTa ganviTarebis perspeqtivebis beji-
Tad Seswavlas, romlebic melioraciis saWiroebas iwvevs. 

sakiTxis aseTi mimarTulebiT dayeneba aucilebelia yoveli 
problemis gadawyvetis dros, miuxedavad misi moculobisa da xved-
riTi wonisa. amitom, proeqtis dasamuSaveblad saWiro masala unda 
iyos xarisxiani, Rrmad da yovelmxriv Seswavlili. 

pirvel rigSi, gamoyenebul unda iqnes arsebuli samecniero li-
teratura da samecniero-kvleviTi samuSaoebis masalebi, Tu aseTi 
tardeboda mocemuli obieqtis farglebSi, da mxolod Semdeg daiw-
yos sxvadasxva saxis kvleviTi samuSaoebi. kvleviTi muSaoba SeiZle-
ba xanmokle iyos da srulad amowuravdes sakiTxs, xolo SeiZleba 
saWiroebis mixedviT ramdenime weliwadic gagrZeldes. 

aRsaniSnavia, rom proeqtis Sedgena warmoebs kompleqsurad, 
problemis yvela dargobrivi amocanis erTdroulad gaTvaliswine-
biT. melioraciis sakiTxi Tavidanve unda daukavSirdes meurneobis 
struqturas, Sromis organizacias, Teslbrunvas, agroteqnikas, sa-
soflo-sameurneo samuSaoTa meqanizacias da sxv., amitom sakiTxis 
gadawyvetaSi kompleqsurad muSaobs mTeli jgufi rogorc masalebis 
Segrovebasa da kvleviT samuSaoebSi, ise proeqtis Sedgenis proces-
Si.  

proeqtis damtkicebis Semdeg iwyeba misi ganxorcieleba. ewyoba 
arxTa qseli (sarwyavi an damSrobi) mTeli Tavisi Semadgeneli nawi-
lebiT, Sendeba nagebobebi, keTdeba gzebi da sxv. proeqtis ganxorci-
elebisas saWiroa masSi mTeli rigi cvlilebebisa da Sesworebebis 
Setana, yovel calkeul SemTxvevaSi, adgilobriv pirobebTan dakav-
SirebiT, romelTa gaTvaliswineba xSirad SeuZlebelicaa proeqtis 
Sedgenis dros. 

proeqtis ganxorcielebis Semdeg iwyeba samelioracio siste-
mis aTviseba. wyali mxolod erT-erTi faqtoria mcenaris zrda-gan-
viTarebase, amitom saWiroa sxva faqtorebTan misi saukeTesod Sexa-
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meba. daSrobiTi melioraciis Catarebis Semdeg saWiroa daSrobil 
farTobze mTel rig RonisZiebaTa Catareba – farTobis mosworeba, 
yamiris gatexa, zogjer kiris Setanac ki da sxv. morwyviTi meliora-
ciis SemTxvevaSi saWiroa farTobis mosworeba, sarevela mcenareebis 
winaaRmdeg Tavidanve brZolis warmoeba da sxv. aTvisebis dros unda 
Catardes melioraciis elementebis (morwyvis normebis, vadebis da 
sxv.) dazusteba yoveli calke regionisaTvis, adgilobriv Tavisebu-
rebaTa mxedvelobaSi miRebiT (reliefi, niadagi da sxv.). es samuSao 
agroinJineriis dargis specialistebis mier unda Catardes. 

aTvisebas Tan mosdevs ukanaskneli procesi – meliorirebuli 
teritoriis eqspluatacia. meliorirebul teritoriaze, sadac me-
lioraciis saSualebiT bunebrivi pirobebi Seicvala, yovelTvis ar-
sebobs Zveli mdgomareobis reabilitaciisa da axali uaryofiTi 
movlenebis warmoSobis tendencia, rogoricaa – xelmeored daWaobe-
ba, damlaSeba, axali Waobebis warmoSoba da sxv., rac amcirebs niada-
gis nayofierebas da zogjer mas sruliad unayofos xdis. aseTi saxis 
movlenebis Tavidan acileba da meliorirebuli farTobis raciona-
lurad gamoyeneba mxolod da mxolod agromelioratoris movaleo-
bas Seadgens.  

amgvarad, Cven gamovyaviT melioraciuli RonisZiebis ganxorci-
elebis xuTi stadia: 1) kvleviTi samuSaoebi; 2) proeqtis Sedgena; 
3) proeqtis ganxorcieleba; 4) samelioracio sistemis aTviseba;    
5) meliorirebuli teritoriis eqspluatacia.  

hidromelioraciuli samecniero-kvleviTi muSaoba gulisxmobs 
bunebriv-istoriuli xasiaTis iseTi masalebis dagrovebas, sistema-
tizaciasa da damuSavebas, romelTa pirobebSic unda Catardes meli-
oraciuli RonisZieba. 

qvemoT ganvixilavT iseTi saxis samecniero-kvleviT samuSaoebs, 
romlis CatarebaSi agroinJineriisa da monaTesave dargis specialis-
tebi Rebuloben aqtiur monawileobas. aseT samuSaoebs ekuTvnis:  

geodeziuri samuSaoebi, romlebic gansazRvravs: samelioracio 
teritoriis mdebareobas, reliefsa da farTobs. geodeziuri samuSa-
oebis Sedegad miviRebT rukas an gegmas. farTobis sididis mixedviT 
rukis Sedgena xdeba Semdegi masStabiT: 1:1000000, 1:500000, 1:100000, 
1:50000. e.i. 1 sm gegmaze – bunebriv pirobebSi udris 10, 5, 1 da 0,5 ki-
lometrs. patara farTobebis (1000–2000 ha) an farTobis calkeuli 
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adgilebisTvis (nagebobaTa adgili, damSrobi qseli da sxv.), gegma 
dgeba ufro msxvili masStabiT – 1:25000, 1:10000 da 1:5000, e.i. gegmis 
erTi santimetri, bunebriv pirobebSi 250, 100 da 50 metrs udris, de-
taluri daproeqtebisaTvis horizontalebi unda gatardes 0,25÷0,1 m 
simaRlis daSorebiT, xolo saerTo gegmebsa da rukebze – 0,5, 1, 2, 5 
an 10 m-is daSorebiT. 

ganvixiloT topografiis elementebis gaangariSebis praqtiku-
li magaliTebi: 

amocana 1.1. ganvsazRvroT sarwyavi arxis AB monakveTis qanobi, 
Tu generaluri gegmis masStabia 1 : 25 000 (nax. 1.1). 

 

nax. 1.1. generaluri gegma 

pirvel rigSi davadginoT A da B wertilebs Soris niSnulebi. 
amisaTvis A wertilze gavataroT wrfe ac, rom man marTobulad ga-
dakveTos 200 da 199 izohifsebis wertilebi. gegmaSi gavzomeT, rom 
ac wrfis sigrZe aris 15,5 mm. niSnulebis sxvaoba ac wertilebs Soris 
aris 200 – 199 = 1,0 (m). Ac monakveTis sigrZe tolia 7 mm, Sesabamisad 
Tanafardoba 1,7/13,5 = 0,13 (m), Sesabamisad A wertilis niSnuli aris 
199 + 0,13 = 199,13 (m). 

analogiurad ganvsazRvroT B wertilis mdebareoba. B wertilze 
gavataroT wrfe bd 196 da 197 izohifsebs Soris. bB monakveTis sigrZe 
aris 10,7 mm, xolo niSnulebs Soris sxvaoba tolia 197 – 196 = 1,0 m. Bd 
monakveTis sigrZe aris 2,8 mm; niSnulebs Soris sxvaoba tolia 
2,3/10,7 = 0,21 m. maSin B wertilis niSnuli aris 196 + 0,21 = 196,21 m. 

A da B wertilebs Soris simaRleTa sxvaoba aris: 

H = 199,13 – 196,21 = 2,92 m;      (1.8) 
AB sarwyavi arxis qanobis dasadgenad unda viangariSoT AB mo-
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nakveTis sigrZe gegmaze. davuSvaT, misi sigrZe aris 7,7 sm; maSin ad-
gilze sarwyavi arxis sigrZe (L) masStabis mxedvelobaSi miRebiT to-
li iqneba: 

L = 7,5 × 25 000/100 = 7,5 ××250 = 1875 m.          (1.9) 
vangariSobT sarwyavi arxis AB monakveTis qanobs (i) Semdegi da-

mokidebulebiT: 

0016,0
1875

92.2


L
Hi .        (1.10) 

amrigad, sarwyavi arxis qanobi tolia .0016,0i  
amocana 1.2. avagoT adgilobrivi reliefis profili mocemuli 

mimarTulebiT. 
AB wrfis mimarTulebiT, romelzec unda avagoT profili, sa-

Wiroa naxazis sazRvarze mivadoT milimetriani specialuri furce-
li, romelzedac davafiqsirebT reliefis aRmniSvneli yvela hori-
zontalis kveTas AB wrfesTan. gverdze vuwerT horizontalebis niS-
nulebs. miRebuli wertilebidan aRvmarTavT marTobebs, romlebze-
dac gadavzomavT fiqsirebul simaRleebs Sesabamis masStabSi. hori-
zontalebis AB wrfesTan gadakveTis wertilebs Soris manZils vi-
RebT 1:10 000 masStabSi. 

 
nax. 1.2. AB wrfis profili 
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vavlebT wrfes, saidanac vagebT profils da mas pirobiTad vu-

wodebT horizonts. mas vavlebT ise, rom profilis xazma, masStabis 
mxedvelobaSi miRebiT, gaiaros horizontis xazidan 5-10 sm-iT maR-
la. marTobebze gadazomili wertilebis SeerTebiT gamoxazul iqneba 
reliefis profili (nax. 1.2). 

miRebuli zedapiris profili mocemuli mimarTulebiT, SeiZle-
ba avagoT piketis mixedviT, romelic xorcieldeba yovel 100 met-
rSi. Tu piketebs Soris gadis reliefis horizontali, maSin am Sem-
TxvevaSi fiqsirdeba damatebiTi wertilebi. Semdeg samuSao xorci-
eldeba interpolaciis meTodiT, gamoxazul profilze piketebis 
fiqsirebiT da Sesabamisi damatebiTi wertilebis dataniT. 

amrigad, profilis wiri agebulia masStabis mixedviT, Sesabami-
si reliefis niSnulebis mxedvelobaSi miRebiT. 

klimaturi pirobebis gamokvleva – umTavresad Seicavs atmo-
sferuli naleqebis, haerisa da, zogjer, niadagis temperaturis, ha-
erSi wylis deficitis, haeris absoluturi da fardobiTi teniano-
bisa da qarebis simZlavrisa da mimarTulebis Seswavlas. rogorc 
Semdgom davinaxavT, aucileblad saWiroa drois erTeulSi mosuli 
naleqebis raodenobisa da Zlieri intensivobis wvimebis xangrZlivo-
bis codna. gansakuTrebuli yuradReba unda mieqces haerSi wylis de-
ficitis dinamikas. 

geologiuri gamokvleva – iZleva masalas niadagTa warmomSobi 
procesebis zustad Sesaswavlad. am saxis samuSaoTa aucileblobas 
gvkarnaxobs sxvadasxva saxis nagebobis daproeqtebis saWiroeba, mew-
yris warmoSobis saSiSroebis gaTvaliswineba, samelioracio mSeneb-
lobisaTvis saSeni masalis gamonaxva da sxv. 

hidrologiuri da hidrogeologiuri gamokvleva – gvaZlevs ma-
salas wylis maragisa da misi perioduli meryeobis Sesaxeb. es ki sa-
Wiroa asaTvisebeli farTobis gamoyofis, Teslbrunvis dadgenisa da 
kulturaTa SerCevis dros. 

Seswavlil unda iqnes mdinaris mkvebavi wyaro da Senakadebis 
reJimi, amave dros Seiswavleba wylis Tvisebac, rogorc morwyvis, 
ise misi sasmelad gamoyenebis mizniT. 

niadagqveSa wylebis Seswavlisas yuradReba unda mieqces maTi 
mdebareobis siRrmes, moZraobis siCqaresa da mimarTulebas. wylebis 
Sedgenilobis codna aqac didad aris saWiro rogorc sxvadasxva da-
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niSnulebisaTvis gamosayeneblad, ise misi uaryofiTi gavlenis ga-
saTvaliswineblad. 

niadagobrivi gamokvleva – asaxavs niadagSi arsebul mdgomare-
obas, mis sasoflo-sameurneo Rirebulebasa da mosalodnel cvli-
lebebs gaTvaliswinebuls melioraciis pirobebSi. 

baqteriologiuri gamokvleva – amJRavnebs mikroorganizmebis 
arsebobas niadagsa da wyalSi. aseT gamokvlevas gansakuTrebuli 
mniSvneloba aqvs wylis sasmelad gamoyenebisas. 

geobotanikuri gamokvleva – niadagobriv gamokvlevasTan er-
Tad, xSirad, botanikuri gamokvlevac mimdinareobs. misi saWiroeba 
metad didia axal farTobTa aTvisebis dros. botanikuri gamokvleva 
aucilebelia mlaSe da damlaSebis mxriv saeWvo niadagebSi. 

agronomiuli gamokvleva – aSuqebs raionSi gavrcelebul agro-
teqnikas, soflis meurneobis yvela dargis mdgomareobasa da moT-
xovnilebas. 

samelioracio teritoriis pirobebis Sesaswavlad saWiroa 
uaxloes, ukve melioraciulad aTvisebul farTobebze Seswavlil 
iqnes sarwyav meurneobaTa agroteqnikuri saSualebani, sxvadasxva 
kulturis morwyvis normebi, vadebi adgilobrivi pirobebis mixed-
viT da rwyvis teqnikac. 

iseTi saxis gamokvleva, rogoricaa mcenarisaTvis saWiro wylis 
raodenobis gansazRvra da morwyvis normebisa da vadebis dadgena, 
xSirad ramdenime wels grZeldeba, yovel SemTxvevaSi, aranakleb ori 
wlisa. 

ekonomikuri gamokvleva – aSuqebs arsebul mdgomareobasa da 
samelioracio farTobis perspeqtivas, wylis resursebis meliora-
ciul gamoyenebas saxalxo meurneobis sxva dargebTan dakavSirebiT, 
amisaTvis Seswavlil unda iqnes: aTvisebuli farTobi, kulturaTa 
Sedgeniloba, Sromis organizacia, gamomuSavebis normebi, produqciis 
gamoyeneba, yvela saxis inventari da sxv. dawvrilebiT Seiswavleba 
ukve arsebuli melioraciuli RonisZieba, misi ganviTarebis done, 
farTobi, mosavlianobis maCvenebeli da sxv. 
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Tavi II. hidrologiisa da hidravlikis 

safuZvlebi 
2.1. hidromelioraciaSi hidrologiis sakiTxebis Sefaseba 

melioraciis erT-erTi ZiriTadi amocanaa niadagSi wylisa da 
haeris reJimis regulireba sxvadasxva saSualebiT. imisaTvis, raTa 
es RonisZieba Catardes, saWiroa ama Tu im procentuli albaTobiT 
mTeli wlis ganmavlobaSi atmosferuli naleqebis raodenobis cod-
na, romlis mixedviTac aigeba wyliT uzrunvelyofis mrudi. abscisa-
Ta (x) RerZze gadaizomeba wlebi, xolo ordinatTa (y) _ RerZze ki - 
atmosferuli naleqebi (nax. 2.1). 

 

nax. 2.1. naleqebis uzrunvelyofis mrudi 

melioraciis TvalsazrisiT, atmosferuli naleqebis ganawile-
ba wlis ganmavlobaSi iyofa or periodad: pirveli – 1 oqtombridan 
1 martamde – dagrovebis periodi; meore – 1 martidan 1 oqtombramde 
– moxmarebis periodi; xolo rac Seexeba niadagebis tenis aorTqlebas, 
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igi pirdapirproporciul damokidebulebaSia niadagis zedapiridan 
wylis aorTqlebaze, romlis mniSvnelobac prof. a.n. kostiakovis 
mixedviT gamoiTvleba Semdegi damokidebulebiT: 







 

100
1 zate  (mm/dRe-RameSi),        (2.1) 

sadac t  haeris saSualo dRiuri temperaturaa; z  – fardobiTi teni-
anoba, %-Si; a  – koeficienti, meryeobs 0,6-dan 1,1-mde niadagis zeda-
piris mdgomareobis, mcenareulobis Taviseburebisa da qaris Zalis 
mixedviT. 

aorTqleba miT metia, rac mcirea haeris fardobiTi tenianoba 
da Zlieria qaris siCqare niadagis zedapirTan. cnobisaTvis, wyliT 
gaJRenTili niadagis zedapiridan gacilebiT meti wyali orTqldeba, 
vidre Cveulebrivi wylis zedapiridan, xolo niadagis gaSrobis Sem-
deg aorTqleba mkveTrad ecema. 

niadagis Sedgenilobis mixedviT, aorTqlebis sxvaoba, weliwad-
Si farTobze 586 mm raodenobis naleqebis mosvlis pirobebSi, Semdeg 
suraTs iZleva: qviSnari niadagebidan – 189 mm, torfianidan – 323 mm, 
Tixnaridan – 380 mm; xolo niadagis feris mixedviT: TeTri feris ni-
adagis zedapiridan aorTqleba tolia 100%-is, yviTelis – 107%-is, 
yavisferis – 119%-is, nacrisferis – 125%-is, xolo Savi feris nia-
dagis zedapiridan – 132%-is. niadagis zedapiris mdgomareobis gaT-
valiswinebiT, aorTqleba tolia: gluvi zedapiridan – 100%. xork-
lianidan – 106%. borcvianidan – 114%. niadagis aorTqlebaze did 
gavlenas axdens agreTve mcenaris safaric da wylis mineralizaciac. 

atmosferuli naleqebis umetesi nawili niadagis zedapirs 
xvdeba, aqedan nawili uSualod niadagSi iJoneba, xolo danarCeni na-
wili e.w. zedapirul Camonadens gvaZlevs. zedapiruli Camonadeni is 
wyalia, romelic ver aswrebs niadagSi CaJonvas da miedineba ra nia-
dagis zedapirze Camonadenis saxiT, Cava dablob adgilebSi, xevebSi, 
tbaSi, mdinareSi da a.S. 

zedapiruli Camonadenis warmoSoba da raodenoba damokidebu-
lia Semdeg faqtorebze: 1) naleqebis raodenobasa da mis intensivo-
baze; 2) naleqebis mosvlis droze; 3) reliefsa da qanobze; 4) mcena-
reulobis arsebobasa da mis xasiaTze; 5) wyalSemkrebi auzis sidide-
sa da moyvanilobaze. 

zedapiruli Camonadenis sididis dasaxasiaTeblad SemoRebulia 
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e.w. zedapiruli Camonadenis koeficienti ( ) – e.i. zedapiruli Ca-
monadenisa da mosuli naleqebis sidideebis fardoba. igi metad did 
farglebSi meryeobs. magaliTad, aSS-is teritoriaze es fardoba ic-
vleba 0%-dan 83%-mde. 

zedapiruli Camonadenis mniSvneloba 1 ha farTobidan 0-dan 3 
litramde meryeobs da mas zedapiruli Camonadenis moduls uwodeben. 
igi izomeba l/wm 1 km2-dan. mis gasazomad sakvlev ubnebze ewyoba hid-
rometeorologiuri saguSagoebi im adgilebSi, sadac formirdeba 
wyaroebi, mdinareebi da a.S. 

amgvarad, viciT ra, Tu ras udris Camonadenis koeficienti ( ), 
Cven SegviZlia davadginoT Camonadeni wylis moculoba gansazRvru-
li farTobidan: 

 WPQ  (m3/wm),           (2.2) 

sadac: Q  aris Camonadenis raodenoba, anu wylis xarji (m3/wm); P –
naleqebis raodenoba (m); W – wyalSemkrebi auzis farTobi (m2). 

morwyviTi melioraciis ganxorcielebis dros mdinare asrulebs 
sarwyavi wylis mTavari wyaros rols da mis hidrologiur reJimzea 
damokidebuli rogorc sarwyavi farTobis sidide, ise wylis miwode-
bis saxec. daSrobiTi melioraciis dros mdinare asrulebs damSrobi 
qselidan wyalmimRebis rols. mdinaris dasaxasiaTeblad aucilebe-
lia: sigrZe, wyalSemkrebi auzis farTobi, grZivi qanobi, wylis donis 
meryeoba, kvebis wyaro, natanis moculoba, wylis moZraobis siCqare, 
xarji da a.S. rac grZelia mdinare, is, Cveulebriv, miT ufro did far-
Tobs emsaxureba. didi mniSvneloba aqvs mdinaris daklaknilobas (or 
wertils Soris faqtobrivi sigrZis Sefardeba swori xazis sigrZes-
Tan). gansakuTrebiT metyeveobis dargisaTvis – xetyis dasacureb-
lad, rac didia daklaknilobis koeficienti, miT metia mdinaris da-
Waobeba. daklaknilobis koeficienti meryeobs 2÷3-is farglebSi da 
zogjer metsac aRwevs. daklakniloba izrdeba vake mdinareebSi. mdi-
naris qanobi warmoadgens wyaldenis erT-erT ZiriTad parametrs, 
romelic tolia: 

%21



hhi 
 .         (2.3) 

msoflioSi yvelaze didi wyalSemkrebi auzis farTobi gaaCnia 
md. amazons (samxreT amerika) – 7 050 aTasi km2. 
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mdinaris mTavari maxasiaTebelia misi xarji, romelic gamoiTv-
leba formuliT: 

 VQ   (m3/wm),         (2.4) 
sadac   mdinaris cocxali kveTia (m2); V – mdinareSi wylis siCqare (m3/wm). 

morwyviTi melioraciis saimedo ganxorcielebaSi gansakuTrebu-
li adgili ukavia sarwyavi wylis wyarosa da mis reJims. Tu Sevada-
rebT saqarTvelos mdinareebis wylis reJims Sua aziis respublikebis 
wylis reJimTan, davinaxavT, rom ivlisidan maTi xarji saqarTveloSi 
sagrZnoblad mcirdeba, e.i. Semcireba swored im periodSia, rodesac 
soflis meurneobaSi adgili did wylis aqvs moTxovnilebas. Sua aziis 
respublikebSi ki mdinareebi, ZiriTadad, ikvebebian myinvarebiT da 
swored am periodSi aRwevs maTi dnoba maqsimums, CvenTan ki atmosfe-
ruli naleqebis minimalur raodenobas aqvs adgili. saerTod, Sua 
aziis respublikebSi mdinareebSi wylis nakleboba zafxulis TveebSi 
iSviaTi movlenaa. imisaTvis, rom Zireulad SeviswavloT mdinaris re-
Jimi, saWiroa mravalwliuri hidrologiuri dakvirveba, ris daxmare-
biTac davadgenT uzrunvelyofis mruds, xolo misi saSualebiT dad-
gindeba ama Tu im procentuli uzrunvelyofis xarji. 

sarwyavi wylis xarisxs didi mniSvneloba eniWeba melioraciis 
ganviTarebisaTvis. sarwyavi wyali moqmedebs mcenareze ara marto 
rogorc H2O, aramed mas sxva zegavlenac aqvs mcenarisa da TviT nia-
dagis Tvisebebze. sarwyavi wyali sxvadasxva raodenobiT Seicavs ro-
gorc masSi gaxsnil marilebs, ise naleqs anu molivlive myar nawi-
lakebs. 

qveniadagis (gruntis) wyali ar Seicavs naleqs, samagierod mas 
zogjer axasiaTebs sakmaod didi mineralizacia, e.i. Seicavs advilad-
xsnad marilebs da SesaZlebelia gamoiwvios niadagis damlaSeba. 

imisaTvis, rom gaviangariSoT ama Tu im mdinareSi myari natanis 
raodenoba, unda vicodeT: mdinaris xarji – Q  da myari natanebis wona 

– q (kg) 1 m3 wyalSi; myari natanis moculobiTi wona, romelic 0,25-dan 
1,50-mde meryeobs; am SemTxvevaSi mdinaris mier 1 wm-Si gatarebuli mya-

ri natanis moculoba meryeobs 
1500
Qq

 m3-dan 
250
Qq

 m3-mde wamSi. 

0,01 mm-ze meti zomis myari nawilakebis moxvedra sarwyav wyal-
Si sasurveli ar aris, radgan umetes SemTxvevaSi is sarwyav qselSi 
ileqeba da amcirebs qselis wyalgamtarobas. 
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myari natani, romlis saSualo diametric 0,01-dan 0,005 mm-mde 

meryeobs da xvdeba sarwyavi wylis saSualebiT mosarwyav farTobze, 
aumjobesebs mZime meqanikuri Sedgenilobis niadagis fizikur Tvise-
bebs, misi kvebiTi Rirebuleba SedarebiT naklebia, xolo ufro mci-
re zomis nawilakebs – 0,001 mm-ze naklebs, didi kvebiTi Rirebuleba 
aqvT. 

gruntis wyali mdinaris wylisgan sagrZnoblad gansxvavdeba: 
1) axasiaTebs maqsimaluri sisufTave naleqis mxriv da 2) sakmaod di-
di mineralizacia, zogjer sruli uvargisoba mcenarisaTvis; didi 
koncentraciis mineralizebuli wyali didi raodenobiTaa Sua aziaSi, 
somxeTSi, xolo saqarTveloSi ki – alaznis velze, gardabanSi, Tbi-
lisis midamoebSi (soRanluRSi) da, nawilobriv, marneulis raionSi. 

advilad xsnadi marilebis raodenoba sarwyav wyalSi ar unda 
aRematebodes 0,11-0,17%-s (e.i. 1,1-1,7grams 1 litrSi); Tu marilebis 
raodenoba 0,3%-s aRwevs, am SemTxvevaSi saWiroa wylis qimiuri ana-
lizis Catareba. yvelaze mavne marili sarwyav wyalSi aris Na2SO4. 

sarwyavi wyali niadagis Tbounarianobazec axdens gavlenas. ar 
SeiZleba sarwyavi wylis temperatura iyos naklebi niadagis tempe-
raturaze. 

mdinaris kalapotidan sarwyavi wylis aRebis mizniT ganvixiloT 
mdinaris Txieri Camonadenis uzrunvelyofis mrudis agebis konkre-
tuli magaliTi mdinare ioris mixedviT. 

a m o c a n a 2.1. mdinareTa wliuri Camonadenis uzrunvelyofis 
mrudis ageba. 

mdinareTa wliuri Camonadenis uzrunvelyofis mrudis asagebad, 
pirvel rigSi, saWiroa vicodeT mdinaris wylis xarjebis saSualo 
wliuri mniSvnelobebi da Semdeg winaswar gamoiTvalos mdinaris sa-

Sualo xarji ( saSQ ), vC  da SC  parametrebi. am parametrebis gamo-

Tvla mosaxerxebelia Catardes cxrilis saxiT, sadac dakvirvebaTa 
periodis farglebSi aRebul saSualo wliuri xarjebis rigs kleba-
di mimdevrobiT valagebT. 

sailustraciod ganvixiloT magaliTi md. ioris xarjebis mi-
xedviT. angariSi moyvanilia cxrilis saxiT (cxr. 2.1). 
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cxrili 2.1  
md. ioris wliuri Camonadenis angariSi 

# wlebi 
xa

r
j
eb

is
 s

a-
Su

al
o
 w

l
iu

-
r
i 

mn
iS

vn
el

o
-

be
bi

  

klebadi mimdevrobiT 

wlebi 
xarji 
(m3/wm) 

1Q 

K

saS.Q
QK 1  

1K  2)1( K
 + _ 

1 2 3 4 5 6 7 8 9 
1 1996 44,4 1941 68,2 0,96  0,04 0,0016 
2 1997 40,3 1942 66,5 0,87  0,13 0,0169 
3 1998 35,6 1940 64,0 0,77  0,23 0,0529 
4 1999 64,0 1954 62,6 1,38 0,38  0,1444 
5 2000 68,2 1953 60,3 1,47 0,47  0,2209 
6 2001 66,5 1952 56,0 1,43 0,43  0,1849 
7 2002 33,8 1946 50,6 0,73  0,27 0,0729 
8 2003 39,7 1937 44,4 0,86  0,14 0,0196 
9 2004 32,0 1948 42,7 0,69  0,31 0,0961 
10 2005 50,6 1938 40,3 1,09 0,09  0,0081 
11 2006 35,9 1944 39,7 0,77  0,23 0,0529 
12 2007 42,7 1949 38,0 0,92  0,08 0,0064 
13 2008 38,0 1951 36,7 0,82  0,18 0,0324 
14 2009 28,3 1947 35,9 0,61  0,39 0,1521 
15 2010 36,7 1939 35,6 0,79  0,21 0,0441 
16 2011 56,0 1943 33,8 1,21 0,21  0,0441 
17 2012 60,3 1945 32,0 1,29 0,29  0,0841 
18 2013 62,6 1950 28,3 1,35 0,35  0,1225 

N = 18  835,6   18 +2,22 –2,21 1,3569 
 

mdinare ioris saSualo wliuri xarji gamoiTvleba Semdegi da-
mokidebulebiT: 

4,46
18

6,835





n
QQsaS.  (m/wm).     (2.5) 

K  koeficienti gamoiTvleba Semdegi formuliT: 

saSQ
QK i .     (2.6) 

SemowmebisaTvis K unda udrides n -is raodenobas, e.i. 
18K , xolo me-7 da me-8 grafebis algebruli jami toli unda 
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iyos nulis, marTlac, )001,021,222,2(  .    21K -is mniSvne-

lobis gamoTvlis Semdeg iangariSeba variaciis koeficienti: 

 
30,028,0

118
3569,1

1
1 2








 
n
K

Cv ;           (2.7) 

asimetriis koeficienti ki gamoiTvleba Semdegi formuliT: 

60,030,022  vS CC        (2.8) 

s. ribkinis cxrilidan, sadac mocemulia uzrunvelyofis mrudis 
ordinatebis Teoriuli mniSvnelobebi uzrunvelyofis sxvadasxva 

mniSvnelobisaTvis, 0,1vC , vsazRvravT 60,0SC -is Sesabamis uzrun-

velyofis binomialuri mrudis ordinatebis gadaxris sidideebis  -is 
saSualosTan da Segvaqvs isini saangariSo cxrilSi (cxr. 2.2); vanga-

riSobT vC , sadac 30,0vC  Semdeg K -s, romelic tolia 

1 vCK ; da bolos, wylis xarji tolia saSQKQ  , sadac 

4,46saSQ ; angariSi Segvaqvs 2.2 cxrilSi. cxrili 2.2-is monacemebis 

mixedviT vagebT mdinare ioris wliuri Camonadenis uzrunvelyofis 
mruds (nax. 2.2). 

 

cxrili 2.2          

 uzrunvelyofis procenti 
 0,01 0,1 1 10 20 30 40 50 
  5,05 3,96 2,76 1,33 0,80 0,44 0,16 -0,10 

vC  1,51 1,19 0,83 0,40 0,24 0,14 0,05 -0,03 
1 vCK  2,51 2,19 1,83 1,40 1,24 1,14 1,05 0,97 

saSQKQ   116,5 102,3 84,9 64,9 57,5 52,9 48,7 45,0 
 uzrunvelyofis procenti 
 60 70 75 80 90 95 99 99,9 
  -0,34 -0,59 -0,72 0,86 -1,20 -1,46 -1,88 -2,27 

vC  -0,10 -0,18 -0,22 -0,28 -0,36 -0,44 -0,57 -0,68 
1 vCK  0,90 0,82 0,78 0,72 0,64 0,56 0,43 0,32 

saSQKQ   41,7 38,1 36,2 33,4 31,2 25,9 19,9 14,8 
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amrigad, 75%-iani uzrunvelyofis xarji, romelic garantire-
bulad SeiZleba iqnes formirebuli mdinare ioris kalapotSi, naxa-

zidan tolia 2,36%75 Q  m3/wm-s.  

  
nax. 2.2. md. ioris wliuri Camonadenis  

uzrunvelyofis mrudi

 
 

2.2. hidravlikisa da hidrometriis safuZvlebi 

hidravlika aris mecniereba, romelic Seiswavlis siTxis wona-
sworobisa da moZraobis kanonebs da am kanonebis praqtikaSi gamoye-
nebis meTodebs. hidravlikis kanonebs iyeneben melioraciuli siste-
mebis sxvadasxva elementis gaangariSebis dros; saWiroa aseve vico-
deT wylis zogierTi fizikuri Tviseba: 1 l wyali iwonis 1 kg-s; 1 m3 – 
1,0 t-s, anu 1000 kg-s. yinulis dnobis dros warmoebs moculobis 
kumSva, xolo wylis gayinvis dros ki piriqiT – izrdeba.  

melioraciuli sistemebis daproeqtebis dros erT-erT auci-
lebel sakiTxs warmoadgens wylis mier sxvadasxva forianobis zeda-
pirebze mis mier gamowveuli (anu siTxis wonis mier) wnevis sididee-
bis angariSi, romelic iangariSeba Semdegi damokidebulebiT: 

hP   








2m

n

2m

kg
, ,            (2.9) 
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sadac P  aris wnevis Zala WurWlis fskerze,   – farTobi, h – manZi-

li wylis Tavisufali zedapiridan fskeramde,  – wylis moculobiTi, 
anu xvedriTi wona (kg/m3). 

kedelze ormxrivi wnevis SemTxvevaSi, e.i. rodesac kedlis ori-
ve mxares sxvadasxva siRrmis wyalia, wnevis Zala tolia: 

2

2
2

2
1 hhP 

  .          (2.10) 

1. wylis moZraoba. bunebaSi arsebobs damyarebuli da daumyare-
beli moZraoba. damyarebuli ewodeba iseT moZraobas, rodesac siCqa-
re da xarji ucvleli rCeba garkveuli drois SualedSi, xolo aR-
niSnuli elementebis cvalebadobis SemTxvevaSi moZraoba daumyare-
belia. 

varCevT agreTve Tanabar da araTanabar moZraobas. Tanabari 
moZraobaa maSin, rodesac siCqare, xarji, qanobi da cocxali kveTis 
farTobi ucvlelia dinebis garkveul manZilze, xolo winaaRmdeg 
SemTxvevaSi - moZraoba araTanabaria. 

wylis moZraobis reJimi SeiZleba iyos laminaruli da turbulen-
turi. ama Tu im moZraobis reJimi damokidebulia siTxis fizikur Tvise-
bebze (siblante), siTxis siCqaresa da nakadis ganivi kveTis zomebze. 

siTxis mcire siCqariT moZraobas, rodesac siTxis nawilakebi 
moZraoben erTmaneTis mimarT paralelurad, ewodeba laminaruli 
moZraoba, xolo didi siCqariT moZraobas, rodesac siTxis nawilake-
bi qaoturad moZraoben, turbulenturi moZraoba ewodeba. bunebaSi 
ufro xSirad adgili aqvs turbulentur moZraobas; SeiZleba iT-
qvas, rom magistralur arxebSi siTxis moZraoba, pirobiTad, lamina-
rulia. 

wylis moZraobas axasiaTeben Tavisi parametrebiT, rogoricaa 
siCqare da misi xarji. 

wylis xarji gamoiTvleba formuliT: 

VQ   (m3/wm),        (2.11) 

sadac   ganivkveTis cocxali farTobia (m2); V  – siCqare (m/wm). 

wylis moZraoba arxebSi. wylis moZraoba arxebSi or ZiriTad 
moTxovnilebas unda akmayofilebdes: 1. rac SeiZleba meti raodeno-
bis wyali gaataros da 2. minimumamde daiyvanos wylis moZraobis 
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uaryofiTi gavlena arxze. pirveli moTxovnilebis ganxorcieleba 
SeiZleba arxis qanobis momatebiT da ganivkveTis zomebis gazrdiT, 
magram es ekonomikur faqtorebs iTvaliswinebs; wyals arxSi unda 
mivceT iseTi siCqare, romelic ar gamoiwvevs arxis daxramvas da mi-
si ferdebis Camongrevas. 

wylis saSualo siCqare iangariSeba Semdegi damokidebulebiT 
(Sezis formula): 

RiCV   (m/wm),        (2.12) 

sadac C  Sezis koeficientia, romlis saangariSod arsebobs mravali

damokidebuleba: pavlovskis, bazenis, gangilie-kuteris da a.S.  
pavlovskis formulis mixedviT Sezis koeficienti tolia: 

yR
n

C 1
  (m0.5/wm); (2.13) 

rodesac 1R , maSin ny 3,1 ; Tu 1R  – ny 5,1 , n – simqisis ko-
eficientia, romelic sxvadasxva fizikuri Semadgenlobis gruntebi-
saTvis sxvadasxvaa; betoniT mopirkeTebuli arxebisTvis 017,0n ; 

msxvili qvebiT mopirkeTebulisaTvis – 040,0n  da a.S. R – hidrav-
likuri radiusi, romelic tolia: 




R  (m),       (2.14) 

sadac   arxis sveli perimetria. misi mniSvneloba sxvadasxva ganivi 
kveTis arsebobisaTvis sxvadasxvaa. magaliTad: 

a) samkuTxa ganivkveTis arxebisaTvis

nax. 2.3 
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cocxali kveTis farTobi tolia:   

2
Bh

  (m2);         (2.15) 

sveli perimetri ki:  
ccc 2  (m);     (2.16) 

b) marTkuTxa ganivkveTis arxebisaTvis 
cocxali kveTis farTobi tolia:  

Bh  (m2);         (2.17) 
sveli perimetri ki:  

hB 2  (m);           (2.18) 
 

 

nax. 2.4 

g) trapeciuli arxebisaTvis 

 
nax. 2.5  

cocxali kveTis farTobi tolia:  

 2mhbh   (m2);      (2.19)  
sveli perimetri ki:  

mhhb  12  (m); ctgm          (2.20) 

d) paraboluri formis arxebisaTvis 
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nax. 2.6 

paraboluri formis arxi moixazeba meore xarisxis parabolis 
gantolebiT:  

pxy 22          (2.21) 
p  parabolis gantolebis parametria, rodesac hx  . cocxali kve-
Ti SeiZleba davaxasiaToT uganzomilebo sididiT: 

p
h

 ,     (2.22) 

maSin, paraboluri formis arxis SemTxvevaSi, sveli perimetri gamo-
iTvleba Semdegi formuliT: 

       fpp  212ln212 .            (2.23) 

parabolis formis arxis sigane B da cocxali kveTis farTobi 
  gamovsaxoT Semdegi saxiT: 

;2222 hhpB 


                     (2.24ʹ) 

22 8856,1
3

24
3
2 hhhB


  .    (2.24)

 

maSin paraboluri formis arxis hidravlikuri radiusi tolia: 

    hFh
f

R 


 




 8856,1

,       (2.25) 

xolo parabolis formis dros, arxis hidravlikurad uxelsayrele-
si profilis SemTxvevaSi, miviRebT: 

 

  15,2
56,6













y

R
R

h.p.

,             (2.26) 
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sadac    
 


F
f


 , xolo y aris abscisas mniSvneloba. 

arxis paraboluri formis SemTxvevaSi detaluri informaciis 
misaRebad aris specialuri cxrilebi, saidanac SesaZlebelia ric-
xobrivi maCveneblebis amoReba. 

e) wriuli milsadenebis kveTisaTvis 
cocxali kveTis farTobi tolia:  

2r   (m2);        (2.27)  
sveli perimetri ki:  

 r 2  (m).         (2.28)  

 
 nax. 2.7  

wylis xarjis gazomva arxebSi. rogorc wina paragrafebSi avR-
niSneT, wylis xarji gamoiangariSeba Semdegi damokidebulebiT: 

 VQ         (2.29) 

sadac   aris cocxali kveTis farTobi, romelic gazomili an gamo-
angariSebulia zemoT ganxiluli damokidebulebebiT; rac Seexeba siC-
qaris gazomvas, es SeiZleba martivad ase vawarmooT e.w. tivtivas we-
siT: SevarCioT arxSi ori wertili, magaliTad, A da B, romelTa So-
ris manZili iqneba aranakleb 50 metrisa. tivtivad viyenebT xis na-
Wers, romlis diametric 6÷10 sm-s udris; davafiqsirebT tivtivas 
mier AB wertilebs Soris gavlil manZils da Semdeg vangariSobT 
siCqares formuliT: 

 
t

ABV  .        (2.30) 

magaliTad: AB = 50 m; t = 75 wm; maSin siCqare (2.16) damokidebu-
lebiT tolia: 
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67,0
75
50

V
 
m/wm.     (2.31)  

Cven ki ganvsazRvreT wylis siCqare, magram es iyo zedapiruli 
siCqare, xolo misi cvalebadoba nakadis siRrmis mixedviT gamoixa-
teba grafikiT, romelsac siCqaris epiura ewodeba, e.i. wylis siCqare 
fskerisken mcirdeba, xolo xaxunis Zala e.w. mxebi Zabva ki mdinaris 
fskeris mimarTulebiT – izrdeba (nax. 2.8). 

 
nax. 2.8. siCqaris epiura 

wylis siCqare aseve SeiZleba gaizomos trialas saSualebiT, 
magram 10 sm-ze nakleb siRrmis wyalSi trialas gamoyeneba dauSvebe-
lia. am meTodiT siCqaris gansazRvris wesi mdgomareobs SemdegSi: 
trialas mier Semobrunebuli brunvaTa ricxvi iwereba ciferblat-
ze, xolo trialas specialuri cxrilebis daxmarebiT, romelic kav-
Sirs amyarebs kuTxur siCqaresa da nakadis siCqares Soris, vigebT 
wylis siCqares, magram radgan am sididis dasadgenad ganivi kveTis 
sidide ar formulirebs, es meTodi Zalian miaxloebiTia. 

ufro zust meTods warmoadgens wylis xarjis gansazRvra e.w. 
trapeciodaluri wyalsaSviT (nax. 2.9), romlis saangariSo formu-
las aqvs Semdegi saxe: 

hbhQ 86,1  (m3/wm).   (2.32) 

xolo Tu arxebSi mcire nakadi (V < 3 m/wm) moedineba, ukeTesia wylis 
xarjis sidide ganvsazRvroT samkuTxa formis wyalsaSviT (nax. 2.10), 
ra Tqma unda,   kuTxis mniSvnelobis mxedvelobaSi miRebiT: 

hhQ 24,1  (m3/wm),      (2.33) 
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nax. 2.9. trapeciuli formis wyal-
saSvi 

nax. 2.10. samkuTxa formis wyalsaSvi 

sworkuTxa (marTkuTxa) kveTis (nax. 2.11) SemTxvevaSi wylis xarji 
gamoiTvleba Semdegi damokidebulebiT: 

2/32 HgmbQ   (m3/wm),             (2.34)  

sadac m aris xarjis koeficienti romelic, rodesac nakadis gverdi-
Ti Seviwroeba ar aris (b = B), iangariSeba Semdegi formuliT: 




























 

2

55,01003,0405,0
PH

H
H

m ,             (2.34)  

xolo im SemTxvevaSi, rodesac adgili aqvs nakadis gverdiT Seviw-
roebas ( Bb  ) (ix. nax 2.12), xarjis koeficienti tolia: 


































 




22

55,010027,003,0405,0
PH

H
B
b

HB
bBm ,   (2.35)  

sadac P aris wyalsaSvis horizontaluri wibos amaRleba sworkuT-
xovani arxis Ziridan (m), H – dawneva wyalsaSvze (m). 

  

nax. 2.11. marTkuTxa formis  
wyalsaSvi 

nax. 2.12. trapeciuli formis Se-
kumSuli wyalsaSvi 

 

paraboluri wyalsaSvis SemTxvevaSi (rodesac p = 4) (ix. nax. 2.13), 
wylis xarji iangariSeba Semdegi damokidebulebiT: 

2576,0 HQ   (m3/wm).    (2.36)  
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nax. 2.13. parabolis formis wyalsaSvi 

 

2.3. sarwyav arxebSi wylis moZraobis  
dasaSvebi siCqare  

sarwyav arxebSi wylis moZraobis siCqare ise unda SeirCes, rom 
minimaluri siCqaris pirobebSi Sewonili nawilakebi (naleqi), rac Se-
iZleba naklebad daileqos arxSi. arxis gawmenda dagrovili didi 
raodenobiT naleqisagan sakmaod did xarjebs moiTxovs. 

arc zedmeti siCqarea dasaSvebi, vinaidan am SemTxvevaSi mosa-
lodnelia gverdebis Camongreva da arxis daxramva. 

SemCneulia, rom naleqiT arxebis amovseba iwyeba maSin, rodesac 
wylis moZraobis siCqare arxSi naklebia 0,65 R0,5 m/wm-ze, sadac R ima-
ve arxis hidravlikuri radiusia. Tu msxvilmarcvlovani da didi 
raodenobis naleqi moaqvs wyals, zRvruli siCqare 10÷20%-iT unda 
gaizardos, xolo wvrilmarcvlovani da mcire raodenobis naleqis 
pirobebSi - 10÷30%-iT unda Semcirdes. 

maqsimaluri zRvruli siCqare damokidebulia arxis kalapotis 
meqanikur da mineralur Sedgenilobaze, kalapotis simkvriveze, wylis 
moZraobis xasiaTsa da masSi arsebul msxvil Sewonil nawilebze. 

cxrilSi 2.3 moyvanilia maqsimaluri zRvruli siCqaris mniSvne-
loba hidravlikuri radiusis mixedviT sxvadasxva pirobebisaTvis. 

arxSi wylis moZraobis siCqarezegavlenas axdens arxis gverde-
bis daferdebac. rac ufro mkvrivi da wyalgamZle Sedgenilobisaa 
gverdi, miT naklebia maTi Camongrevis saSiSroeba da naklebia dafer-
deba, e.i. miT ufro vertikaluri mdgomareoba unda mieces gverdebs. 

arxis gverdebis daferdebas e.w. daferdebis koeficientiT saz-

Rvraven da -iT aRniSnaven. es koeficienti gviCvenebs gverdis hori-
zontaluri proeqciis Sefardebas mis vertikalur proeqciasTan. ma-
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galiTad, daferdebis koeficienti SeiZleba iyos  = 1:1, e.i. horizon-
taluri da vertikaluri proeqciebi Tanasworia an SeiZleba es Se-
fardeba udrides 2-s, rasac ormag daferdebas uwodeben da aRiniSne-

ba  = 2:1. 
arxis gverdebis daferdebis koeficientis SerCevazea damokide-

buli miwis samuSaoTa moculoba da qselis Sesanaxad saWiro saeqs-
pluatacio xarjebi, amitom daferdebis koeficientis SerCeva did 
yuradRebas moiTxovs. 

cxrili 2.3  
wylis dasaSvebi siCqare Ria arxebSi 

# kalapotis qvefenis Sedgeniloba 
maqsimaluri siCqare (m/wm) 

R = 0,2 (m) R = 1,0 (m) 
1 wminda koloiduri lami 0,10 0,20 
2 mZime lami 0,20 0,40 
3 wvrili sufTa qviSa 0,20 0,30 
4 mCate qviSnari 0,30 0,40 
5 saSualo qviSnari 0,35 0,50 
6 msxvili qviSa 0,45 0,60 
7 igive, kenWebnarevi 0,60 0,85 
8 wvrili kenWebi 0,60 1,0 
9 msxvili kenWebi 1,40 1,85 
10 rbili mTis qanebi 1,8 3,0 
11 klde fenovani 2,2 4,0 
12 klde magari  3,0 7,0 
13 mCate Tixiani 0,45 0,65 
14 saSualo Tixiani 0,55 0,75 
15 mZime Tixiani 0,65 1,0 
16 Cveulebrivi Tixa 0,65 0,90 
17 mkvrivi Tixa 0,75 1,00 
18 mCate liosi 0,35 0,55 
19 saSualo liosi 0,50 0,75 
20 mkvrivi liosi 0,60 0,90 
21 torfi velis — 0,80–0,9 
22 torfi tyis, daSlili — 0,4–0,5 

daferdebis koeficientis SesarCevad arsebobs winaswar Sedgeni-
li cxrili, sadac gverdebis Sedgenilobis mixedviT mocemulia da-
ferdebis koeficienti, rac xSirad damatebiT Semowmebas saWiroebs 
adgilobrivi pirobebis TaviseburebaTa mixedviT. 
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cxrili 2.4  
sarwyavi arxis daferdebis koeficienti 

sarwyavi qselis qvefenis dasaxeleba magistralur 
arxebSi 

sarwyav 
qselSi 

wvrili qviSa 3:1 — 
qviSa, fxvieri qviSnari niadagi 3:1 2:1 
qviSiani, mcire kenWiani 1,5:1 1,5:1 
liosi, Tixnari, Tixiani 1,5:1 1,5:1 
mkvrivi liosi, Secementebuli kenWnarevi 1:1 1:1 
mkvrivi Tixiani, konglomerati 0,75:1 0,5:1 
rbili klde 0,5:1 0:1 
mkvrivi qvis qanebi 0,25:1 0:1 

 
2.4. wylis moZraoba sadawneo milsadenebSi 

melioraciuli RonisZiebebis ganxorcielebisas SesaZlebelia 
milsadenebSi wylis moZraoba iyos dawneviani da udawneo. milsaden-
Si siTxis dawneviani moZraobisas wylis xarji gamoiTvleba Semdegi 
damokidebulebiT: 

gHQ 2  (m3/wm),    (2.37) 

sadac H aris dawneva (m),  – xarjis koeficienti, romelic iangari-
Seba formuliT: 

15,0

1







d
l

 ,     (2.38) 

sadac l aris milsadenis sigrZe (m), d – milsadenis diametri (m),   – 
xaxunis koeficienti, romelic iangariSeba Semdegi formuliT: 







 

d40
1102,0 .            (2.39) 

sadawneo milsadenis gaangariSebisaTvis ganvixiloT magaliTi. 
 viangariSoT dawnevian milsadenSi wylis xarji (Q ), Tu milsa-

denis diametri tolia d = 0,15 m, dawneva H = 12 m, milsadenis sigrZe 
l = 250 m. 
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gaangariSeba 

viangariSoT xaxunis koeficienti (2.39) formuliT, miviRebT: 

023,0
15,040

1102,0
40

1102,0 















 

d
 ;           (2.40) 

xarjis koeficienti viangariSoT (2.38) formuliT: 

 161,0

15,0
250023,05,0

1

15,0

1













d
l

 ;           (2.41) 

wylis xarji milsadenSi iangariSeba (2.37) formuliT: 

36,434,15766,1161,01281,92
4

161,02
2


dgHQ  m3/wm (2.42) 

 

2.5. wylis gamodineba xvretebidan 

melioraciuli samuSaoebis Catarebis dros, zogjer, saWiroa 
viangariSoT wylis xarji, rodesac siTxe gamoedineba xvretebidan an 
nacmebidan; Tu xvreti WurWlis fskerSia, gamodinebis siCqare ianga-
riSeba formuliT: 

ghV 2  (m/wm),             (2.43) 

sadac h WurWelSi wylis siRrmea (m), g  – simZimis Zalis aCqareba 

81,9g  m/wm2. 

 

nax. 2.14. WurWlis Ziris xvretidan gamodinebis sqema 
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siTxis gamodinebis dros adgili aqvs siTxis kumSvas 64,0 , 
agreTve Semasworebeli koeficienti tolia 97,0 . sabolood, 
wylis xarjs vangariSobT formuliT: 

ghQ 262,0   (m3/wm),       (2.44) 

sadac   xvretis farTobia (m2). 
WurWlis kedlis xvretidan gamodinebis SemTxvevaSi siCqare 

iangariSeba formuliT: 

gzV 297,0  (m/wm),         (2.45) 

 gzQ 2  (m3/wm).            (2.46) 

 
nax. 2.15. WurWlis kedlis xvretidan gamodinebis sqema 

xvretidan cilindruli nacmis saSualebiT gamodinebis dros 
xarjis koeficienti izrdeba da formula iRebs Semdeg saxes, 

gzQ 282,0   (m3/wm) ,      (2.47) 

 
nax. 2.16. konusuri nacmebidan gamodinebis sqema 
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konusisebri krebadi nacmis SemTxvevaSi gamodinebuli wylis 

xarji tolia: 

 gzQ 294,0   (m3/wm),       (2.48) 

xolo wylis moZraobisas sadawneo milsadenSi wylis xarji gamoiTv-
leba Semdegi damokidebulebiT: 

gHQ 2  (m3/wm),      (2.49) 

sadac H dawnevaa, xolo   – xarjis koeficienti, romelic iangari-
Seba Semdegi formuliT: 

 
15,0

1




d
l

 ,       (2.50) 

sadac l  milis sigrZea; d  – milis diametri, λ – xaxunis koeficienti, 
romelic gamoiTvleba Semdegi formuliT: 

 )
40

11(02,0
d

 .              (2.51) 

 

nax. 2.17. konusuri da cilindruli formis 
nacmebidan gamodinebis sqema 

amocana 2.2. trapeciuli ganivi kveTis mqone arxis hidravliku-
ri angariSi. dasaproeqtebelia sarwyavi magistraluri trapeciuli 
ganivkveTis arxi. arxis kveTi gadis bunebriv yamirSi, romlis simqi-
sis koeficientia 013,0n . arxis daferdebis koeficienti tolia 

0,1m . fuZis sigane 0,2b  m. magistraluri arxis qanobi ki tolia 

0005,0i ; magistralur arxSi 75%-iani saangariSo xarji, 2.1 amoca-

nis mixedviT tolia 2,36%75 Q  m3/wm. 
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gaangariSeba. sarwyavi magistraluri trapeciuli ganivi kveTis 
arxis angariSs vawarmoebT cxrilis saxiT. 

angariSi mocemulia cxrilSi 2.5. 
cxrili 2.5  

arxis hidravlikuri angariSi 

# 
wylis 
siRrme, 

h (m) 

fuZis 
sigane, 

b (m) 

cocxali 
kveTis 

farTobi 
  (m2) 

sveli pe-
rimetri, 
  (m) 

hidravli-
kuri ra-
diusi, 
R  (m) 

Sezis ko-
eficien-
ti, C   

wylis 
siCqare, 

V  
(m/wm) 

wylis 
xarji,  

Q  (m
3/wm) 

1 2 3 4 5 6 7 8 9 
1 0,2 2,0 0,44 2,56 0,17 56,91 0,52 0,23 
2 0,4 2,0 0,96 3,13 0,31 63,03 0,78 0,75 
3 0,6 2,0 1,56 3,69 0,42 66,37 0,96 1,49 
4 0,8 2,0 2,24 4,26 0,53 69,05 1,12 2,51 
5 1,0 2,0 3,00 4,82 0,62 70,92 1,25 3,75 
6 1,2 2,0 3,88 5,38 0,72 72,74 1,38 5,35 
7 1,4 2,0 4,76 5,95 0,80 74,06 1,48 7,05 
8 1,6 2,0 5,76 6,51 0,88 75,26 1,58 9,10 
9 1,8 2,0 6,84 7,07 0,97 76,52 1,68 11,49 
10 2,0 2,0 8,00 7,64 1,05 77,56 1,77 14,16 
11 2,2 2,0 9,24 8,20 1,13 78,53 1,86 17,18 
12 2,4 2,0 10,56 8,77 1,20 79,34 1,94 20,48 
13 2,6 2,0 11,96 9,33 1,28 80,22 2,03 24,28 
14 2,8 2,0 13,44 9,89 1,36 81,05 2,11 28,35 
15 3,0 2,0 15,00 10,46 1,43 81,74 2,18 32,70 
16 3,2 2,0 16,64 11,02 1,51 82,50 2,27 37,77 
17 3,4 2,0 18,36 11,59 1,58 83,14 2,33 42,78 

 

arxis hidravlikur elementebs vangariSobT Semdegi damokide-
bulebebiT: 

1. cocxali kveTis farTobi ( ) tolia: 

 2mhbh   (m2),         (2.52) 

sadac, b  arxis fuZis siganea (m), h  – wylis siRrme (m), m  – daferde-
bis koeficienti; 

2. sveli perimetri (  ) iangariSeba damokidebulebiT: 

 212 mhb   (m);     (2.53) 

3. arxis hidravlikuri radiusi ( R ) gamoiTvleba damokidebu-
lebiT: 
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R  (m);       (2.54) 

4. wylis saSualo siCqare (V) iangariSeba Sezis formuliT: 

 RiCV   (m/wm),        (2.55) 

C  aris Sezis koeficienti, romelic gamoiTvleba Semdegi damokide-
bulebiT: 

 611 R
n

C   (m0,5/wm),           (2.56) 

sadac n  aris simqisis koeficienti. 
5. arxSi wylis xarji (Q ) tolia: 

 VQ    (m3/wm).       (2.57) 

cxrilSi moyvanili monacemebis mixedviT (cxr. 2.5) vagebT 

 Qfh   damokidebulebis grafiks (nax. 2.18). 

 
nax. 2.18.  Qfh   damokidebulebis grafiki 

naxazze dagvaqvs mocemulobis mniSvneloba, rodesac magistra-

lur arxSi saangariSo xarji tolia 2,36%1 maqs.Q  m3/wm, maSin am xar-

jis Sesabamisi wylis siRrme naxazidan tolia 5,3h  m-is. 
miRebuli da mocemuli sidideebis mixedviT vagebT magistra-

luri arxis ganivkveTs (nax. 2.19). 
magistraluri arxis samSeneblo simaRle tolia: 

42,150,092,050,0  hH  m. 
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nax. 2.19. magistraluri arxis ganivi profili 

saproeqto arxis hidravlikuri sidideebi tolia: 
a) cocxali kveTis farTobi – 

05,1092,00,192,010 22  mhbh  m2; 
b) sveli perimetri – 

60,12292,021012 2  mhb  m; 
g) hidravlikuri radiusi – 

79,0
60,12
05,10



R  m; 

d) wylis saSualo siCqare – 

45,8
05,10
9,84



QV  m/wm. 

angariSis Sedegebi Segvaqvs cxrilSi 2.6. 
cxrili 2.6         

arxis hidravlikuri maCveneblebi 

m b  
(m) 

h  
(m) 

ω 
(m) 

Χ 
(m) 

R 
(m) 

V  
(m/wm) 

i  Q 
(m3/wm 

1,0 10,0 0,92 10,05 12,60 0,79 8,45 0,017 84,9 
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Tavi III. niadagi da mcenare 

3.1. mcenaris mier niadagis wylis gamoyeneba 

niadagi wyalmcenareebisa da mikroorganizmebisaTvis saWiro 
erTaderTi wyaroa. niadagSi wyali sxvadasxva mdgomareobaSi imyofe-
ba. prof. a. lebedevma mogvca niadagis wylis Semdegi saxeebi: 

1. orTqlisebri teni – romelic Seadgens niadagis forebSi 
myof haeris Semadgenel nawils. am wyliT mcenare ver sargeblobs; 

2. higroskopuli wyali – garedan akravs erT molekulaSi fe-
nad niadagis nawilakebs da zedapiruli daWimulobis ZaliT Sekavde-
ba maT zedapirze. mis mosaSoreblad saWiroa maRali temperatura 

(105C) 6-8 sT-is ganmavlobaSi; am wyliTac ver sargeblobs mcenare. 
metia Tixian niadagebsa da Zlier mcire qviSian niadagebSi. niadagis 
humusis zrda adidebs higroskopuli wylis raodenobas; 

3. apkisebri wyali – gars akravs niadagis nawilakebs ramdenime 
fenad. es saxec Zneli mosaSorebelia da mcenaris zrda-ganviTareba-
Si monawileobas ar Rebulobs; 

4. kapilaruli wyali – moTavsebulia kapilarul forebSi. mas 
ikavebs meniskis molekuluri Zala. es wyali moZraobs niadagis kapi-
larebSi sxvadasxva mimarTulebiT. mas axasiaTebs moZraoba zedapi-
riskenac. kapilaruli wyali mcenaris kvebis mTavari wyaroa; 

5. gravitaciuli wyali – moTavsebulia arakapilarul foreb-
Si. gravitaciuli wylis (inglisuri sityva gravity – simZime) moZrao-
ba mxolod sakuTar simZimes emorCileba da miiswrafis Rrma fenebSi, 
zemodan qvemoT. igi emorCileba darsis kanons: 

Ki
l
hKq            (3.1) 

sadac q aris wylis raodenoba (sm3), romelic erT wamSi gaivlis nia-
dagis svetSi, ganivkveTiT 1 sm2; h – dawnevis sxvaoba; l – filtraciis 
manZilis sigrZe; i – hidravlikuri qanobi; K – filtraciis koefici-
enti. 

filtraciis koeficienti gruntebis fizikur-meqanikuri Tvise-
bebis gaTvaliswinebiT sxvadasxvaa, akademikosi n.n. pavlovski, sao-
rientaciod sxvadasxva pirobebisaTvis, gruntis filtraciis koefi-
cientis Semdeg mniSvnelobebs iZleoda (cxrili 3.1): 
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cxrili 3.1   

gruntis filtraciis koeficientis mniSvnelobebi 

# gruntis dasaxeleba filtraciis koeficienti, (K) sm/wm 
1 sufTa qviSa 1 _ 0,01 
2 qviSa Tixanarevi 0,1 – 0,005 
3 qviSa-Tixnari 0,005 – 0,001 
4 Tixa 0,001 – 0,000003 
5 Tixa datkepnili 0,0000001 – 0,000000001 

 

praqtikaSi, K – filtraciis koeficienti, umjobesia labora-
toriuli cdiT iqnes dadgenili. 

  
 

3.2. wylis maragis gansazRvra niadagebSi 

niadagis marags gansazRvraven %-Si niadagis wonis mixedviT. ni-
adagis tenianoba SeiZleba mocemul iqnes forianobis procentis mi-
xedviT. samelioracio gaangariSebisaTvis orive SemTxvevaSi saWiroa 
wylis maragi m3-iT gamoisaxos. magaliTad: 1 ha-saTvis 10 000H m3, ni-
adagi iwonis 10 000γH tonas, sadac γ aris H fenaSi niadagis mocu-
lobiTi wona da gviCvenebs, Tu ramdenjer mZimea niadagi wyalze (Cve-
ulebriv meryeobs 1,0÷1,5 farglebSi). Tu, magaliTad, niadagSi tenia-
noba udris r%-s, maSin 1 ha H fenaSi wylis wona iqneba 10 000γH r% to-
na, e.i. wylis raodenoba tolia: 

rHrHW  100%00010   (m3).            (3.2) 

mcenare Tavisi zrda-ganviTarebisaTvis metad didi raodenobiT 
wyals saWiroebs, romelic xasiaTdeba e.w. transpiraciis koeficien-
tiT; xorblisaTvis es koeficienti tolia 449-is; simindisaTvis – 
349; ionjisaTvis – 853 da a.S. 

niadagSi mcenarisaTvis maqsimaluri tenianobis maCveneblad mi-
Rebulia e.w. niadagis zRvruli wyaltevadoba, romelic xSirad nia-
dagis kapilarul wyaltevadobas uaxlovdeba. zRvruli wyalteva-
doba damokidebulia niadagis meqanikur Semadgenlobaze, mis simkvri-
veze, struqturaze da a.S. 
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praqtikaSi Cven gvainteresebs niadagis aqtiuri fena, sadac gav-

rcelebulia mcenaris fesvTa sistemebis ZiriTadi masa, rac, Cveu-
lebriv, 0,7÷0,8 m-s aRwevs. sasoflo-sameurneo kulturiT dakavebul 
farTobebze niadagis zRvruli wyaltevadoba 0,6÷0,7 m fenebSi, ume-
tes SemTxvevebSi, daaxloebiT 20-dan 40%-mde meryeobs. 

zRvrul wyaltevadobas metad didi mniSvneloba aqvs samelio-
racio gaangariSebisaTvis. igi safuZvlad udevs rwyvis normis dad-
genas, rwyvis vadebis gansazRvrasa da, saerTod, rwyvis reJimis re-
gulirebas. 

zRvrul wyaltevadobas sxvanairad kidev `mindvris zRvrul 
wyaltevadobas“ uwodeben. mindvris pirobebSi zRvrul wyaltevado-
bas gansazRvraven Semdegi wesiT. sakvlev teritoriaze bazoebiT ga-
movyofT 4÷6 m2-is farTobs, Warbad gavatenianebT da davafarebT Ti-
vis an, ukeTesia, bzis, daaxloebiT 30 sm sisqis fenas. niadagSi Casuli 
wyali izolirebulia. aorTqlebas adgili ar eqneba da mxolod ga-
daadgilebas ganagrZobs Tavisi simZimis gamo. meore-mesame dRes bur-
RiT viRebT niadagis nimuSebs cal-calke, fenebis mixedviT, CvenTvis 
sasurvel siRrmeSi da laboratoriaSi vsazRvravT aRniSnul fenebSi 
niadagis tenianobas. nimuSebis aRebas da tenianobis gansazRvras vimeo-
rebT ramdenime dRes, sanam ar mivaRwevT mudmiv wonas, e.i. vidre sa-
bolood ar miviRebT TiToeuli fenis zRvrul wyaltevadobas. 

zRvrul wyaltevadobaze meti raodenobiT miwodebuli wyali 
ukve ar Cerdeba zeda fenebSi da Tavisi simZimis Zalis zegavleniT Ca-
edineba qveviT. 

niadagis zRvruli wyaltevadoba misi (niadagis) Tvisebebis mi-
xedviT sruli wyaltevadobis 90%-s aRwevs. 

mcenarisaTvis miuwvdomel wylis marags ufro zustad gamosa-
xavs maqsimaluri molekuluri wyaltevadoba. es ukanaskneli wylis 
im raodenobis maCvenebelia, romelic cnobilia agreTve apkiseburi 
wylis saxelwodebiT da warmoadgens molekulurad dakavSirebul 
wylis garegan fenebs. arsebobs misi gansazRvris ramdenime meTodi. 
erT-erTi martivi da ufro gavrcelebuli meTodia wnexis saSuale-
biT sveli niadagis damuSaveba (a. lebedevis meTodi). cnobilia, rom 
rac ufro meti wyalia niadagSi, mcenare miT ufro advilad iTvisebs 
mas da piriqiT, rac ufro klebulobs niadagSi wylis maragi, Sesaba-
misad mcirdeba fesvTa sistemis mier wylis SeTviseba da mcenare 
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TiTqmis kargavs am unars maqsimaluri molekuluri wyaltevadobis 
dros, rasac Wknobis koeficients vuwodebT. dadgenilia, rom mcenare 
niadagidan kargad iTvisebs zRvruli wyaltevadobis 70÷80%-s da 
Semdeg SeTviseba TandaTan mcirdeba, e.i. mcenarisaTvis arsebobs sa-
surveli minimumi, romelic zRvruli wyaltevadobis 70÷80%-ia, e.i. 

  zRv.s.m. rr 8,07,0  . 

xSirad agreTve saWiroa niadagis wylis maragis Sefasebac, rac 
aucilebelia melioraciuli TvalsazrisiT. aseT SemTxvevaSi, rode-
sac saWiroa niadagSi tenis Semowmeba, unda gaiWras ormo, romlis 
siRrme damokidebuli iqneba mcenaris saxeobaze. magaliTad, bostne-
uli kulturisaTvis sakmarisia 0,4 m, mindvris kulturebisaTvis - 0,7 
m da Rrmafesviani kulturebisaTvis - 0,8÷1,0 m. aRebuli unda iqnes 
gruntis nimuSebi horizontebis mixedviT (0,30 m) aluminis bioqse-
biT. aRniSnuli nimuSebis gamoSroba tardeba Cveulebriv Termosta-

tebSi, 6 sT-is ganmavlobaSi, 105C-ze. miRebuli masala unda damuSav-
des specialuri cxrilebis mixedviT. nimuSis aReba sxvadasxva saxis 
burRiT SeiZleba, xolo saukeTesod nekrasovis burRi unda CaiTvalos. 

niadagis tenianobis dadgena zemoT aRniSnuli burRvis meTodiT 
metad Sromatevadia, amitom mecnierebma Seqmnes specialuri xelsawyo, 
romelsac tensazomi uwodes. erT-erTi aseTi tensazomi ГрузНИИГиМ-Si 
(amJamindeli saqarTvelos teqnikuri universitetis cotne mircxu-
lavas saxelobis wyalTa meurneobis institjuti) aris agebuli; igi 
Tavisi konstruqciiTa da sizustiT bevrad ukeTesi da zustia. 

tensazomi muSaobs Semdeg principze: niadagis tenis gazomvisa-
Tvis niadagSi saWiro siRrmeze aTavseben wvrilforian keramikul 
WurWels, romelic savsea naduRi wyliT da hermetulad SeerTebu-
lia mkvebav rezervuarTan da manometrTan. am ukanasknelSi moTavse-
bulia vercxliswyali. rodesac niadagi gaJRenTilia, wylis mano-
metri nuls aCvenebs. niadagis wylis xarjvis dawyebisTanave (aorTq-
leba zedapiridan an mcenaris kveba) iwyeba keramikuli WurWlidan 
wylis gamowova da WurWelSi Seqmnili vakuumi gviCvenebs niadagis 
Semwov Zalas (gamosaxuli mm-Si, vercxliswylis svetis simaRliT). 
niadagis gatenianebis SemTxvevaSi ki iwyeba wylis moZraoba niadagidan 
WurWelSi, rac manometrSi iwvevs vercxliswylis svetis dacemas. 

meti sizustisaTvis saWiroa sasoflo-sameurneo savargulis 
maxasiaTebel SerCeul adgilebSi 2-3 danadgaris mowyoba. 
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Tavi IV. rwyvis reJimi 

4.1. rwyvis reJimis, morwyvis normisa da rwyvis  
vadebis dadgena 

 
saqarTvelos aRmosavleT regionebSi rwyva miT ufro efeqtu-

ria, rac mSralia raioni. amasTanave, rwyva miT ufro maRal efeqts 
iZleva, rac nakleb siRrmezea gavrcelebuli mcenaris fesvTa siste-
ma, magaliTad bostneuli. rwyva gavlenas axdens, agreTve, niadagSi 
mimdinare mikrobiologiur procesebze. 

rwyvis mizans warmoadgens niadagSi wylis deficitisa da mcena-
ris mier wylis xarjvis sxvaobas Soris minimumamde dayvana, rac sa-
Wiroebs saTanado morwyvis normebisa da vadebis SerCevas.  

morwyvis norma ewodeba wylis im raodenobas, romelic unda mi-
iRos erTma heqtarma erTi morigi morwyvis dros. 

rwyvis saSualebiT unda damyardes mcenarisaTvis sasurveli 
wylisa da haeris reJimi niadagis aqtiur fenaSi (H), e.i. im fenaSi, 
sadac gavrcelebulia mcenaris fesvTa sistemis mTavari masa. 

aqtiuri fenis Cveulebriv siRrmed (H) Tvlian: 

1. bostneuli mcenareebisaTvis – 0,30,5 m; 

2. mindvris mcenareebisaTvis – 0,60,7 m; 

3. mravalwliani naTesebisaTvis – 0,81,0 m. 
TviT morwyvis normis gansazRvra ramdenime wesiT SeiZleba. Tu 

garkveuli gvaqvs niadagSi arsebuli wylis maragi, Tu viciT am nia-
dagis damaxasiaTebeli maqsimaluri tenianoba, maTi sxvaoba morwyvis 
normas mogvcems. 

tenianobis maqsimumis maCvenebelia zRvruli wyaltevadoba, ro-
melic, rogorc wina paragrafebSia aRniSnuli, sruli wyaltevado-
bis 90%-s aRwevs. amrigad; 

   zRv.zRv.s.m.zRv.maqs. rrrrWWm 7,01001000   (m3/ha).     (4.1) 

zemoT aRniSnuli morwyvis normis garda arCeven sarwyav normas, 
romelic gviCvenebs mTeli vegetaciis periodSi 1 ha-ze daxarjuli 
wylis raodenobas. imis mixedviT, Tu ramdenjer irwyveba esa Tu is 
kultura, sarwyavi normac meryeobs: 
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nmmmmM  ...321 .         (4.2) 

rwyvis vadebis dadgena. mcenarisaTvis rwyvis vadebis dadgena 
warmoebs niadagis aqtiur fenaSi wylis balansis dinamikis aRricx-
vis saSualebiT. amisaTvis unda vicodeT: 1) niadagis aqtiur fenaSi 

arsebuli wylis maragi pirveli rwyvis dros 0W ; 2) niadagis wylis 

sasurveli maqsimaluri sazRvari maqs.iW ; 3) Semdegi, morigi rwyvis 

dawyebamde transpiraciis koeficientisa da niadagis zedapiridan 
aorTqlebis sidide, romelTa jami warmogvidgeba, rogorc wylis sa-
Sualo zRvruli xarjva; 4) rwyvaTa Soris periodSi mosalodneli 
atmosferuli naleqebis raodenoba. am SemTxvevaSi, rwyvaTa Soris 
periodis ganmavlobaSi sul daixarjeba ( pm 10 ) m3 wyali; m –mor-
wyvis norma; 10 – gadamyvani koeficienti (mm-isa – m3-Si);   – mosa-
lodneli naleqebis niadagSi CaJonili wylis raodenoba; p – mosa-
lodneli naleqebis raodenoba. rac Seexeba saSualo dRiur xarjvas, 
es ukanaskneli daaxloebiT tolia: 

 





 

100
1 rte  ,                               (4.3)  

sadac t aris saSualo dRiuri temperatura, α – koeficienti, rome-
lic meryeobs α = 0,6÷1,1 farglebSi; r – fardobiTi tenianoba. 

amrigad, rwyvaTaSorisi periodi iangariSeba Semdegi formuliT: 

e
pmt 10

 .                                 (4.4) 

rwyvas mimarTaven agreTve Tesvisa da vegetaciis periodSi, raTa 
Tesls hqondes drouli da normaluri aRmoceneba. rwyvas mimarTaven 
agreTve Semodgomasa da zamTarSic, risi mizanicaa gazafxulis Tesvis 
periodisaTvis niadagSi mcenarisaTvis saWiro wylis maragis dagro-
veba. saqarTveloSi zamTris rwyvas adgili aqvs: marneulsa da qar-
TlSi, mdinare mtkvris zogierTi Senakadis adgilebSi. 

rwyvis periodis xangrZlivoba, Cveulebriv, miRebulia 
1510 t  dRe, zogierTi gamZle kulturisaTvis rwyvis periodis 

xangrZlivobis gadideba 20 dRemdec SeiZleba. 
cnobilia agreTve gamagrilebeli rwyva, rac unda ganxorciel-

des mzian dReebSi, dawvimebiT da romelic erT-erT axal agroteqni-
kur RonisZiebad iTvleba. ise ki, zogadad, rwyva misaRebia dRisa da 
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Ramis saaTebSi. gamagrilebeli rwyvisaTvis savsebiT sakmarisia 3÷5 mm 
wyali, e.i. heqtarze 30÷50 m3. 

 

4.2. rwyvis teqnika da misi elementebi 

rwyvis teqnikis amocanaa niadagis aqtiuri fenis Tanabrad da 
sasurvel zomamde gatenianeba rac SeiZleba naklebi raodenobis 
wylis danaxarjebiT (nax. 4.1). 

  
nax. 4.1. wylis gavrcelebis konturebi 

arsebobs sarwyav farTobebze wylis miwodebis sami saSualeba: 
1) yvelaze metad gavrcelebuli da Cveulebrivi saSualebaa – 

niadagis zedapirze wylis TviTdinebiT ganawileba;  
2) wylis miwodeba wvimis saxiT – dawvimebis saSualebiT;  
3) qveniadagidan rwyva – kapilaruli Tvisebebis saSualebiT da 

wveTovani morwyva. 
pirveli saSualeba xasiaTdeba mTeli rigi uaryofiTi Tvisebe-

biT: niadagis garecxva, morwyvis didi norma da a.S.; meore saSualebas 
– dawvimebis wess, Semdegi dadebiTi Tvisebebi axasiaTebs: morwyvis 
mcire norma, wvrili sarwyavi qseli aq saWiro ar aris da farTobi 
gamoyenebulia maqsimalurad; mesame – qveniadagidan rwyvis dadebiT 
mxares warmoadgens, rom mTeli vegetaciis ganmavlobaSi SesaZlebe-
lia niadagSi sasurveli tenianobis damyareba da ara aqvs adgili te-
nianobis Cveulebriv meryeobas da a.S. 

farTobis morwyvis dros gansakuTrebuli mniSvneloba eniWeba 
rwyvis teqnikisa da misi elementebis sworad SerCevas. varCevT niada-
gis zedapirsa da niadagSi Casuli wylis moZraobas. niadagis zeda-
pirze wyali Tavisi simZimis ZaliT moZraobs qanobis mimarTulebiT. 



4.2. rwyvis teqnika da misi elementebi 69 
rac Seexeba niadagSi Casul wyals, aq adgili aqvs moZraobas, ro-
gorc simZimis ZaliT, zevidan qveviT (vertikaluri filtracia), ise 
niadagis kapilarul TvisebaTa gamo gverdiTi mimarTulebiT (hori-
zontaluri filtracia). 

rwyvis dros mxedvelobaSi unda miviRoT ori momenti: 1) wylis 
xarji. romliTac vawarmoebT rwyvas da 2) sarwyavi farTobis TiTo-
euli calke nawili, romelic erTdroulad irwyveba wylis xarjiT. 

sarwyavi farTobis calke nawilSi miSvebul wylis xarjs, ro-
melsac, Cveulebriv, erTi mrwyveli ganagebs, rwyvis nakadi ewodeba 

da aRiniSneba 0p – asoTi, xolo im farTobs, romelic irwyveba erT-

droulad, erTi rwyvis nakadiT – sarwyavi moedani ( ),  orive ki 
warmoadgens rwyvis teqnikis elementebs. 

sarwyavi moednis zomebi metad did diapazonSi meryeobs, dawye-
buli ramdenime m2-dan, damTavrebuli 0,20÷0,25 ha-mde, xolo zogi-
erT SemTxvevaSi ufro metad. didad meryeobs, agreTve, sarwyavi mo-
ednis sigrZe ( l ), xolo sigane, sigrZesTan SedarebiT, patara diapa-
zonSi meryeobs: sigrZe 100÷150 m, sigane ki 20÷30 m. sarwyavi moednis 
sigane miT metia, rac ufro swori da Tanabari qanobisaa farTobi, am 
SemTxvevaSi rwyvis nakadi aRwevs 100 litrs, xolo Cveulebriv – 
10÷40 l-s udris wamSi. saqarTvelos pirobebisaTvis rwyvis nakadis 
sidide, xSir SemTxvevaSi, miRebulia 15–20 l/wm. 

rwyvasTan dakavSirebiT niadags vyofT sam ZiriTad jgufad: 
1. mZime meqanikuri Sedgenilobis niadagebi ( 50,141,1  kg/m3); 

2. saSualo meqanikuri Sedgenilobis niadagebi ( 40,132,1  kg/m3); 

3. msubuqi meqanikuri Sedgenilobis niadagebi ( 31,121,1  kg/m3). 

qanobis mixedviT: 
1. didi qanobi 01,0i ;  

2. saSualo qanobi 001,0...01,0i ; 

3. mcire qanobi 01,0i . 

Tu gaviTvaliswinebT niadagis meqanikur Tvisebebs da mxedve-
lobaSi miviRebT sarwyavi farTobis qanobis sidides, ise rom sarw-
yavma farTobma ar miiRos raime dazianeba, nakadis mdgomareobis mi-
xedviT arsebuli rwyvis wesi SeiZleba or jgufad daiyos: rwyva 
moZravi nakadiT da rwyva mdgradi nakadiT, anu rwyva datborviT. es 
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im SemTxvevaSi, rodesac sarwyav farTobs aqvs Zalian mcire qanobi. 
rwyvis wesi orad iyofa agreTve rwyvis dros wylis gavrcelebis mi-
xedviT: vertikaluri filtraciis wesi da horizontaluri filtra-
ciis wesi.  

sabolood rwyvis arsebuli wesebi oTx jgufad iyofa: 1) rwyva 
kvlebSi miSvebis wesiT (mZime an saSualo meqanikuri Sedgenilobis 
niadagis qanobiT 001,0i ); 2) rwyva kvlebSi datborvis wesiT ( 01,0i  
- igive Sedgenilobis niadagebi); 3) rwyva moRvarvis wesiT, (xorci-
eldeba yvela saxis niadagebSi mxolod saSualo an mcire qanobis pi-
robebSi, 001,0i ) da 4) rwyva mTliani datborviT (yvela saxis nia-

dagebSi, mcire qanobis pirobebSi 001,0i ).  
Tu Tesvis an rgvis wesi saSualebas ar gvaZlevs gamoviyenoT 

horozontaluri filtraciis wesi, maSin kvlebSi miSvebis magivrad 
unda vawarmooT moRvarva da kvlebSi datborvis nacvlad – mTliani 
datborva. 

 
4.3. morwyviTi melioraciis saxeobebi 

horizontaluri filtraciiT rwyvis wesi sxva wesebisgan Ziri-
Tadad imiT gansxvavdeba, rom aq wyali miedineba mxolod winaswar 
damzadebul kvlebSi. wyali uSualod mxolod zedapiris mcire na-
wils exeba. aqedan gamomdinareobs am wesis mTeli rigi dadebiTi mxa-
reebi: 

1. qerqis gaCena aq minimumamdea dayvanili (rwyvis Semdeg); 
2. niadagSi Casuli wyali farTobis umcires nawilakSi vrcel-

deba gverdiTi mimarTulebiT; 
3. morwyvis norma minimumamde mcirdeba da sarwyavi wylis gamo-

yenebis koeficienti maqsimaluria.  
am wesiT sargebloba SesaZlebelia mwkrivad naTesSi an nargavSi 

da mZime an saSualo meqanikuri Sedgenilobis niadagSi, saSualo da-
qanebis pirobebSi kvlis xarji meryeobs 0,25÷2,00 l/wm-Si.  

mrwyvelis movaleobaa:  
1) wylis zustad ganawileba kvalTa Soris; 2) kvlebSi Tanabari 

msvlelobis damyareba; 3) narCen (naJur) wyalze zrunva.  
amisaTvis saWiroa, rom kvlebis sigrZe daaxloebiT 100 m-is 

farglebSi meryeobdes. 
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cnobilia, agreTve, rwyva kvalgamoSvebiT. aseTi rwyva erT-er-

Ti saukeTeso saSualebaa gaxSirebuli rwyvis dros, morwyvis mcire 
normis SemTxvevaSi. kargia es wesi imitomac, rom igi xels uwyobs 
agroteqnikuri RonisZiebebis droulad Catarebas. aseTma rwyvam gan-
sakuTebiT saukeTeso maCveneblebi misca specialistebs marneulis 
raionSi, sadac venaxis mwkrivTaSorisi manZili 1,5 m-s aRwevda. 

rwyvas kvlebSi datborviT – mimarTaven mcireqanobiani ( 001,0i ) 
mZime da saSualo meqanikuri Sedgenilobis niadagis morwyvisas da 
kvlebSi miSvebis wesisgan imiT gansxvavdeba, rom kvlis xarji gadi-
debuli ( 0,35,1 q l/wm da SeiZleba metic) da sarwyavi moednis mci-
re sigrZiT, iSviaT SemTxvevaSi, 100 m-s aRwevs. am SemTxvevaSi auci-
lebeli pirobaa, kvlis Tavisa da bolos simaRleTa sxvaoba ar aRe-
matebodes 20 sm-s, xolo kvlebis siRrme toli iyos 18÷20 sm-isa da 
bolo – Sekruli, amitom am wess ewodeba `rwyva Rrma, Sekruli 
kvlebiT~.  

cnobilia, agreTve, rwyva gaumjobesebuli sarwyavi teqnikis 
mxedvelobaSi miRebiT, anu rwyva kvlebis saSualebiT (infiltraci-
iT). am SemTxvevaSi, miwis SemomyreliT atareben winaswar kvlebs da 
Semdeg SesaZlebelia rwyvis Catareba. magram kultivatori ver to-
vebs am kvals da am meTodiT rwyvas jer kidev didi praqtikuli ga-
moyeneba ar aqvs.  

vertikaluri filtraciis saSualebiT rwyva, anu rwyva moRvar-
vis wesiT – sargebloben saSualo da didi qanobis farTobebze, Ziri-
Tadad msubuqi meqanikuri Sedgenilobis niadagebze. am wesis Tavisebu-
reba imaSi mdgomareobs, rom aq wyals vatarebT winaswar gamoyofili 
sarwyavi moednis mTel farTobze da moZraobis dros igi TandaTano-
biT iJoneba niadagSi. sarwyavi moednis siganea 125 B m; sigrZe ℓ = 
100÷120 m-s ar unda aRematebodes; rwyvis nakadi aqac P = 20 m/wm-s aR-

wevs. saSualo ganis erT metrze xarji 3...120


bb
pq  l/wm-Si aR-

wevs; rodesac morwyvis norma m = 800 m3 udris, sigrZe ℓ = 100÷120 m-s 
aRwevs. 

am wesis uaryofiTi mxarea farTobis araTanabrad datenianeba. 
es wesi Zalian sasargebloa mlaSe niadagebisaTvis, radgan vertika-
luri filtraciis gamo xels uwyobs adviladxsnadi marilebis Ca-
recxvas. 
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arsebobs moRvarviTi rwyvis Semdegi saxeebi:  
a) Cveulebrivi moRvarva. am SemTxvevaSi farTobi winaswar unda 

daikvalos sarwyav moednebad Rrma kvlebiT _ TxrilebiTa da beqobe-
biT. es procesi unda Catardes nakveTis sigrZe-siganeze. rwyva iwyeba 
ukanaskneli zolis TavSi mdebare moednidan; 

b) qarTluri moRvarva: am wesSi axali mxolod farTobis zeda-
pirze wylis ganawilebis teqnikaa. am wesiT sargeblobisas mrwyveli 
cdilobs minimumamde daiyvanos niadagis zedapirTan wylis Sexeba. 
mrwyveli wylis nakads win miuZRvis da wyals anawilebs winaswar 
damzadebul droebiT kvlebSi (wvril kvlebSi), am dros farTobi ir-
wyveba gaJonvis wesiT; 

g) rwyva zolebad moRvarvis wesiT. es daaxloebiT igivea rac 
`Cveulebrivi moRvarva~, mxolod aq sigrZivi kvlebis nacvlad sigr-
Zivi bazoebi mzaddeba. bazo mzaddeba Tesvis procesSive, saTesis win 
agregatSi CarTuli bazoebis mkeTebeli iaraRiT – `ijariT~. Tesvis 
Semdeg tardeba mindvris dafarva ganivi mimarTulebiT, romelTa So-
ris manZili aRwevs 100 m. bazoebis simaRle 15÷22 sm-s udris, xolo 
bazos ganivi ZirSi 45÷60 sm-s. aseTi rwyvis uaryofiTi mxare is aris. 
rom xels uSlis Semdeg kombainis muSaobas, e.i. xdeba farTobis swo-
ri zedapiris damaxinjeba (sur. 4.1). 

 

sur. 4.1. xorblis savargulis moRvarviTi morwyva 
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d) Tavisufali moRvarva. Cveulebrivi moRvarvisagan imiT gan-

sxvavdeba, rom aq sarwyavi moednebi winaswar ar aris gamoyofili da 
amiT mrwyveli ar aris SezRuduli. metad Zvirfasia es wesi farTo-
bis arasakmaod swori reliefis dros. am wesiT sargeblobis dros 
sarwyavi farTobi mxolod erTi mimarTulebiT – ganivi an grZivi mi-
marTulebiT ikvaleba. radgan mrwyveli Tavisufalia sarwyavi far-
Tobis SerCevis sakiTxSi, amitom aseT rwyvas `Tavisufali moRvarva~ 
ewodeba. am dros farTobi ikvaleba 5÷12 m siganis zolebad, e.i. sig-
rZivi kvalTaSorisi manZili 5÷12 m udris, sarwyavi moednis sigrZe 
ki 20–50 m-s aRwevs. 

e) moRvarva horizontaluri kvalidan mTliani nakadiT. es wesi 
miRebulia Zlieri qanobis pirobebSi, gansakuTrebiT Tu i > 0,03. am 
dros sarwyavi moednis sigane 25÷50 m-s aRwevs, xolo sigrZe 10÷40 m-
s. rwyvis nakadi aq, Cveulebriv moRvarvasTan SedarebiT, naklebia da 
10–15 l/wm-s ar aRemateba, xolo qanobis mixedviT 5÷7 l/wm-mde ece-
ma. 

rwyva mTliani datborvis wesiT. igi warmoadgens yvelaze daba-
li xarisxis rwyvis wess. am wesiT morwyvas mivmarTavT mcire qanobi-
sa (i < 0,001) da msubuqi meqanikuri Sedgenilobis niadagebis piro-
bebSi. aqac farTobi winaswar dakvalulia sarwyav moednebad, rom-
lebic yovelmxriv SemosazRvrulia beqobebiT (bazoebiT), romelTa 
simaRle ar unda aRematebodes 15 sm-s. moednis sigrZe 30 m (msubuqi 
niadagebisaTvis), 50÷80 m (saSualo da mZime meqanikuri Sedgenilobis 
niadagebSi), xolo sigane 20÷30 m-mde. rwyvis nakadi tolia 50÷100 
l/wm, xolo morwyvis norma 1000÷1200 m3-s aRwevs. es wesi sakmaod 
gavrcelebulia: azerbaijanSi, Sua aziis respublikebSi, nawilobriv, 
somxeTSi, xolo saqarTveloSi – qarTlSi. 

 
4.4. sarwyavi kvlebis daWra axali teqnologiiT –  

WriTa da tkepniT  

kvalSi miSvebiT rwyva yvelaze gavrcelebuli meTodia ara mar-
to saqarTveloSi, aramed bevr mowinave qveyanaSic. aRniSnuli mdgo-
mareobis ZiriTad mizezs warmoadgens sarwyavi kvalis mowyobisa da 
eqspluataciis simartive, Casatarebeli samuSaos siiafe. saqarTve-
los sarwyavi farTobis TiTqmis 90% irwyveba am meTodiT. 
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melioraciaSi erT-erT problemad iTvleba sarwyavi kvalis sa-
muSao sigrZe da kvalis kedlebisa da Ziris mdgradoba. dReisaTvis 
kvals Wrian guTniseburi kvalsaWreliT, romelsac kvali gahyavs 
damuSavebul gafxvierebul farTobSi amoTxriTa da TreviT, rac iw-
vevs kvalis kedlebisa da Ziris daxleCvas. kvalSi miwodebuli 
wylis 5÷10 metris gavlis Semdeg iwyeba farTobis dasawyisis dat-
borva, datborili wyali Slis kvalis kedlebsa da Zirs, riTac fer-
xdeba kvalis bolomde wylis miwodeba, Zlierdeba eroziuli proce-
si. 

saqarTvelos teqnikuri universitetis cotne mircxulavas saxe-
lobis wyalTa meurneobis institutis ufrosi mecnier-TanamSrom-
lis, respublikis damsaxurebuli gamomgoneblis, teqnikis akademiu-
ri doqtoris vaxtang samxaraZis mier damuSavebulia sarwyavi kvlis 
gamWreli axali teqnologia Sesabamisi teqnikuri gadawyvetiT, rom-
lis mecnierul-teqnikuri siaxlis prioritetic damowmebulia sa-
qarTvelos patentis mowmobiT (patenti # U1331, 2003 w).  

axali kvalsaWreli ebmeba T-40 an msgavsi modifikaciis traq-
toris hidrosakid mowyobilobaze. kvalsaWreli Sedgeba sami, erTma-
neTTan damagrebuli CarCosagan, TiToeul CarCoSi moTavsebulia or-
ori konusuri tipis sagori kvalsaWreli, romlebic sakuTari wo-
niT, hidrosistemis dawoliTa da damatebiTi simZimis saSualebiT 
CaRrmavdeba niadagSi da traqtoris gadaadgilebiT ukan datovebs 
samkuTxedis kveTis eqvs kvals. WriTa da tkepniT gaWrili kvali 
formirdeba kedlebisa da Ziris naxleCebis gareSe, rac uzrunvel-
yofs kvalis sigrZes, mdgradobas, wylis nakadis Seuferxebel dine-
bas, gamoricxavs dasawyisSi kvalis wyliT datborvas da wylismier 
erozias. 

aRniSnuli teqnologiiT gaWril kvalSi ar warmoiqmneba filt-
raciis sawinaaRmdego ekrani, rwyva da datenianeba warimarTeba nor-
malurad. 

venaxsa da mravalwlian kulturebSi kvlebis dasaWrelad, ro-
gorc zemoT iyo aRniSnuli, kvalsaWrels gverdiTi CarCoebi moex-
sneba da darCeba erTi ZiriTadi CarCo ori diskiT, riTac gveZleva 
saSualeba sarwyavi kvlebi gaiWras venaxisa da mravalwliani kul-
turebis rigebs Soris. aRniSnuli teqnologiiT daWrili sarwyavi 
kvaliT SeiZleba farTobi moirwyas ramdenimejer.  
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SemoTavazebuli proeqti misaRebi iqneba maTTvis, vinc awarmo-

ebs rogorc erTwliani, aseve mravalwliani kulturebis zedapirul 
morwyvas. axali kvalsaWreli konkurencias gauwevs dRemde arsebul 
guTnisebur da aqtiur kvalsaWrelebs misi konstruqciis simarti-
viT, maRali mwarmoeblobiT, mis mier gaWrili kvalis mdgradobiTa 
da kvalis sigrZis moqmedebiT. 

damzadebuli sagori kvalsaWreli iqneba maketze warmodgenili 
kvalsaWrelis msgavsi (nax. 4.2). 

 
nax. 4.2. sagori kvalsaWreli 

1 – misabmeli; 2 – kvalsaWrelis CarCo; 3 – mWreli diskebi; 4 – RerZi;  
5 – damatebiTi diskebis samagri; 6 – damatebiTi diskebi; 7 – damatebiTi  

wonis yuTebi; 8 – sayrdeni Tvlebi  

sarwyavi arxebis daWra konusuri tipis sagori kvalsaWreliT 
– WriTa da tkepniT – axali mimarTulebaa. gaWrili arxis mdgrado-
bisaTvis aucilebelia muSa organos parametrebis swori SerCeva, 
rac dafuZnebulia gorvisa da srialis Teoriaze. qvemoT ganxilu-
lia srialis koeficientisa da muSa organos optimaluri paramet-
rebis dadgenis meTodi. 

gorvis winaaRmdegobis analizuri wesiT gasarkvevad, sagorave-
bis parametrebis garda, saWiroa niadagis Tvisebebis codna, Tu ro-
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gor winaaRmdegobas uwevs niadagi masze moqmed sagoravs Telvis 
dros. akad. v.p. goriaCkinis mier niadagis es Tvisebebi gamosaxulia 
K koeficientiT: 

4
32

G
pbDK  .           (4.5) 

Tu am tolobaSi Setanili iqneba sagoravis damaxasiaTebeli pa-
rametrebi da eqsperimentiT miRebuli wevis mniSvneloba, SeiZleba 
miRebul iqnes Sesabamisi (konkretuli) pirobisaTvis K koeficientis 
sidide. sagoravis muSaobis dros misi diametri ise unda SeirCes, 
rom mis win mdebare niadagis niwilakebi daitkepnos da ar moxdes ma-
Ti Segroveba. igi unda SeirCes CaRrmavebis sididis mixedviT, raTa 
sagoravis saTanado CaRrmavebis kuTxiT uzrunvelyofil iqnes nia-
dagis nawilakebis CaTreva sagoravis zedapiris qveS. 

qvemoT moyvanili sagoravi arxismWreli muSaobis procesSi 
CaRrmavebulia h siRrmeze (nax. 4.3) da niadagis zedapirze A wertil-

Si xvdeba misi nawilakebi. SemoRebulia sidideebi: 1y  – xaxunis kuT-
xe niadagis nawilakisa da sagoravis samuSao zedapirs Soris, udris 

20°-s; 2y – xaxunis kuTxe niadagis nawilakisa da TviT niadagis zeda-

pirebs Soris – 20°-ia; a – sagoravis niadagSi CaRrmavebis kuTxe; N – 
sagoravis A wertilze moqmedi normaluri Zala; g – niadagis nawi-

lakis wona; R – sagoravis radiusi 40 mm-is tolia; 1h  – nawilakebis 
CaRrmavebis sidide, udris 80 mm-s. 

 
nax. 4.3. sagoravis win mdebare niadagis nawilaki 
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sagoravis moqmedebis Sedegad niadagis nawilaki A wertiliT 

exeba sagoravis samuSao zedapirs, xolo B wertiliT devs niadagis 

zedapirze. Sexebis wertilebze warmoiqmneba xaxunis Zalebi gf 2  da 

Nf1 , romlebic cdiloben niadagis nawilakebi ar gasrialdes sago-

ravisa da niadagis zedapirze. aRniSnuli gf 2  da Nf1  Zalebis gav-

leniT nawilaki gadaadgildeba maTi tolqmedis mimarTulebiT  

NfgfP 12 ' . im SemTxvevaSi, rodesac nawilaki devs miwis zedapirze, 

niadagis CaTrevisa da sagoravis niadagSi CaRrmavebis kuTxeebi tolia 

(   ). Tu CaTrevis kuTxe  naklebia 1y  da 2y  xaxunis kuTxeebis 

jamze, maSin gf 2 , Nf1  da Ng1  Zalebis tolqmedi mimarTuli iqneba 

CarTvis kuTxis () wverosken da xdeba nawilakis CaTreva.  

piriqiT, Tu 21 yy   maSin tolqmedi mimarTulia CaTrevis 

kuTxis wveros sawinaaRmdegod da ar xdeba nawilakis CaTreva, xolo 

rodesac 21 yy  , maSin tolqmedi tolia nulis. amrigad, im mizniT, 

rom moxdes niadagSi nawilakis CaTreva, sagoravis samuSao zedapiris 

SigniT CaRrmavebis kuTxe ar unda aRematebodes 1y  da 2y  xaxunis 

kuTxeebis jams, e. i. 21 yy  . 

am pirobebSi sagoravi gadaivlis niadagis nawilakze, es ukana-

skneli gaivlis 1h  manZils (nawilakis deformacia ar miiReba mxedve-

lobaSi), romelic iangariSeba nax. 4.3-is mixedviT: 

  cos1 rRrRh  ,         (4.6) 

saidanac sagoravi radiusi SeiZleba SeirCes Semdegi tolobiT: 

 rhR 



cos1

1   an   21

1

cos1 yy
hR





.             (4.7) 

ricxobrivi mniSvnelobebis CasmiT iqneba: 

  40
2020cos1

80



R .         (4.8) 

Tanaxmad angariSisa, 300R , sagoravis diametri aiReba 600 mm. 
miRebuli toloba iZleva sagoravis diametrs, niadagis nawilakis 
radiussa da niadagSi CaRrmavebis sidides Soris damokidebulebas 
saTanado xaxunis arsebobis SemTxvevaSi. 

meore mxriv, rogorc prof. v.a. Jiligovski aRniSnavda, rom 
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diskoseburi muSa iaraRis gansazRvrul siRrmeze CaRrmavebis dros, 
misi gorvisas srialis gareSe da agreTve gruntze srialis werti-
lebis uqonlobisas, siRrme unda akmayofilebdes pirobas: 

yr 2sin2 ,         (4.9) 

sadac  aris CaRrmavebis siRrme; r – badros radiusi; y – niadagTan 
xaxunis kuTxe. 

badrosaTvis misi mWreli piris xaxunis kuTxe gasaWrel masa-
lasTan aiReba 27°, zemoT moyvanili pirobis Sesasruleblad badros 

CaRrmavebis sidide ar unda aRematebodes 0,4r-s, e.i.  = 0,4 r. sinamd-

vileSi ki badroebiT damuSavebis siRrme Seadgens  = 0,70,8r, risi 
gadidebac gavlenas axdens mis kinematikaze, e.i. Tu badros CaRrmave-
bis siRrme metia, maSin igi iwyebs gadagorebas srialiT. 

zemoTqmulidan gamomdinare, sagori arxsaWrelis muSaobaze 
srialis gavlenis Sesamcireblad daculi unda iqnes teqnologiuri 
procesis Sesrulebis xarisxi, badros diametri ar unda aRematebo-
des 1,5 m-s, amitom badros diametri SeirCa 1,2 m-is toli, rac zemoT 
moyvanil pirobebs akmayofilebs.  

amrigad, ferdobze niadagebis aTvisebaSi sxva RonisZiebebTan 
erTad mniSvnelovani adgili ukavia droebiTi arxebis daWras. Semo-
Tavazebulia wibovani sagori arxmWreliT droebiTi arxebis gayvana 
da arxis Wris axali teqnologia (Wra da tkepna); SerCeul iqna arxis 
WriTa da tkepniT formirebis, winaRobis Semcirebis, gaWrili arxis 
kedlebis mdgradobis da muSa organos swori parametrebi, rac emya-
reba gorvisa da srialis Teoriul safuZvlebs; Seswavlil iqna gar-
damavalradiusiani Tvlis srialis koeficienti da sagoravi arxmWre-
lis muSaobaze srialis gavlenis Sesamcireblad da teqnologiuri 
procesis Sesrulebis xarisxis dasacavad dadginda misi parametrebi. 

amrigad, SemoTavazebulia sagoravi arxmWreliT gaWrili arxi 
(sur. 4.2), romelic yalibdeba axali teqnologiiT – WriTa da tkep-
niT, mdgradia kedlebi, Ziri aqvs naxleCebis gareSe da mTeli wlis 
ganmavlobaSi SeuZlia Seasrulos Tavisi funqcia – miiRos zedapi-
ruli wylis nakadi da daaxSos misi gamrecxi Zala. praqtikaSi ga-
mocdis dros (sur. 4.3) Seswavlil iqna arxmWrelis optimaluri pa-
rametrebi: diametri – 1200 mm, gverdiTi sagoravebis diametri – 600 
mm. arxmWreli martivi konstruqciisaa da aqvs maRali warmadoba – 
5÷10 km saaTSi. 
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sur. 4.2. sagori arxmWrelis maketebi  

 
sur. 4.3. sagori arxmWreli praqtikaSi 

 

4.5. calkeuli kulturebis rwyva 

saSemodgomo pureuli (xorbali, qeri) – aRmocenebisa da nor-
maluri zrda-ganviTarebisaTvis daTesvisTanave saWiroa rwyva, rac 
realobaSi xdeba, alaznis velis gamoklebiT. gansakuTrebiT mniSvne-
lovania Semodgomis rwyva Zlieri qarebiT cnobil mtkvris xeobaSi, 
sadac Semodgomis periodSi mosuli naleqebi srulebiT ver akmayo-
filebs moTxovnebs. pureulis rwyva moRvarvis wesiT warmoebs. ro-
gorc wesi, sarwyavi kvlebi daTesvisTanave unda gakeTdes, yvelaze 
ukeTesia dakvalva ganivi mimarTulebiT, romlebic erTimeorisagan 
60÷100 m-iT iqneba dacilebuli. kvalTa Soris manZili aiReba 5÷12 m, 
rwyvis norma saSualo da mZime meqanikuri niadagebisaTvis tolia 
800 m3 msubuqi niadagebisaTvis es norma mcirdeba 700 m3-mde, aseve Se-
saZlebelia Catardes zamTris morwyvac, rodesac naleqebis raode-
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noba noembridan-ianvramde daaxloebiT 80÷90 mm-ze naklebia. 
sagazafxulo pureuli – sarwyav raionebSi iSviaTad iTeseba, 

amasTan Tesva adre gazafxulze warmoebs. morwyvis norma, teqnika da 
farTobis momzadebis wesi igivea, rac saSemodgomo pureulisaTvis. 
simindis daTesTvisTanave rwyva aucilebel RonisZiebad unda CaiTva-
los. es xels uwyobs droulad Tanabar aRmocenebas da wyliT moma-
ragebas zrda-ganviTarebis pirvel periodSi. 

simindisaTvis savegetacio rwyva uSualod yvavilobis win unda 
Catardes daaxloebiT 15–20 ivnisidan. ukanaskneli rwyva im varaudiT 
unda Catardes, rom darCes dro taros damwifebisaTvis. morwyvis 
norma saSualo da mZime meqanikur Sedgenilobas niadagebze 700 m3-s 
ar unda aRematebodes, aseTive normaa msubuqi niadagebisaTvis, xo-
lo TesvasTan dakavSirebuli rwyvis norma ki 800 m3-s aRwevs; rwyvis 
raodenoba, imisda mixedviT, Tu romel regionSi daiTesa simindis 
kultura, aRwevs 2÷4 morwyvas, sanawveralo siminds, garda Tesvis-
Tanave morwyvisa – normiT 800÷900 ha-ze, dasWirdeba kidev ori 
morwyva – erTi yvavilobamde da erTi taros Camoyalibebisas, save-
getacio morwyvis normiT – aranakleb 600 m3-ze. 

sasilose simindi – Tesvis SemTxvevaSi morwyvis reJimi igive 
darCeba. saSualo da mZime meqanikur Sedgenilobis niadagSi, sadac 
moRvarviT rwyvis Semdeg qerqi warmoiSoba, niadagis zedapiri unda 
gafxvierdes Cveulebrivi farcxis gatarebiT. 

lobio da soia – Cveulebriv, simindTan erTad iTeseba, am uka-
nasknelis mwkrivebSi an mwkrivTaSoris farTobSi mwkrivebad, am Sem-
TxvevaSi lobio da soia simindTan irwyveba, magram radgan lobio da 
soio xSir rwyvas saWiroebs, amitom unda daematos kidev erTi rwyva 
im varaudiT, rom ivlisis damlevamde 3 savegetacio rwyva kidev Ca-
tardes. ukanaskneli rwyva mosavlis aRebamde 15 dRiT adre unda 
damTavrdes. 

mzesumzira – saqarTvelos sarwyavi raionebidan gansakuTrebiT 
gavrcelebulia: siRnaRis, gurjaanis, dedofliswyarosa da lagode-
xis raionebSi. iTeseba adre gazafxulze, simindze adre. 

TesvisTanave rwyva aucileblad unda iqnes gaTvaliswinebuli. 
vegetaciis periodSi karg Sedegs iZleva erTi rwyva, daaxloebiT iv-
nisis Sua ricxvebSi (yvavilobis dasawyisSi). meore savegetacio 
rwyva sasargebloa, magram amave dros saxifaTocaa moRvarviTi mor-
wyvis SemTxvevaSi. am dros fesvTa sistema zedmetad teniandeba, sim-
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Zimis centri ukve yvaviledSia (kalaTaSia), ver uZlebs da mcenare 
advilad wveba. yvelaze efeqtur rwyvas mzesumzirisaTvis warmoad-
gens gaJonviTi – kvlebSi miSvebiT morwyva, romelic fesvTa areSi 
zomier tenianobas qmnis da meore savegetacio rwyvis saSualebas iZ-
leva; morwyvis norma 1 ha-ze 600 m3-s udris. 

mravalwliani balaxebis narevi (ZiriTadad ionja) – mindvris 
sxva kulturebisgan gansxvavebiT, xasiaTdeba Rrma aqtiuri feniT 
0,8 m, wlis ganmavlobaSi ramdenime mosavliT, morwyvis normiT: pir-
veli rwyvis SemTxvevaSi 1 ha-ze 600 m3-mde, xolo me-2 da me-3 rwyvis 
SemTxvevaSi – 800 m3/ha; alaznis velze gaTvaliswinebulia 5 mosav-
lis miReba, 5 rwyvis raodenobiT morwyvis normiT 800 m3/ha; rac See-
xeba dasavleT saqarTveloSi ionjis problemebs, iq rwyva unda Ca-
tardes raionisTvis damaxasiaTebel gvalvian periodSi (maisi, ivli-
si da agvisto). morwyvis normebi igivea, rac alaznis velisaTvis. 

kartofili – saqarTvelosaTvis, kerZod, mTiani urwyavi raio-
nebisaTvis, erT-erTi ZiriTadi kulturaa, xolo rodesac is iTeseba 
sarwyav raionebSi, iq rwyva aucileblad unda Catardes gaJonvis we-
siT – kvlebSi miSvebiT, mxolod Zlier msubuqi meqanikuri Sedgeni-
lobis niadagebze dasaSvebia moRvarvis wesiT morwyva. is morwyvas 
saWiroebs 1–10/V, 21–31/V da Semdeg daaxloebiT 2-3-jer rwyva 20-
dRiani intervaliT. morwyvis norma – 500÷600 m3/ha. aqtiuri fenis 
mixedviT H = 0,5 m. 

Saqris Warxlis savegetacio periods sam nawilad yofen da maT 
vukavSirebT rwyvis vadebs. I – aRmocenebidan daaxloebiT 1 ivlisam-
de; II – pirvel ivlisidan 15 agvistomde da III – 15/VIII-s Semdeg, 
rogorc Saqris dagrovebis periodi. aqtiuri fenis siRrme 0,60 m; 
morwyvis norma mZime da saSualo meqanikur Sedgenilobis niadagebisa-
Tvis daaxloebiT 700 m3/ha-s udris, Saqris Warxali kvlebis saSuale-
biT irwyveba, xolo msubuq niadagebze ki – SeiZleba moRvarvis wesiT. 

Tambaqo – irwyveba dargvisTanave da mis Semdgom rwyvas ukavSi-
reben misi ganviTarebis oTx periods: 1) fesvis ganviTarebis periodi 
(dargvidan 5 maisamde), 2) intensiuri zrdis periodi (ivlisis pirvel 
ricxvebamde); 3) yvavilobis da pirveli sami Setexvis periodi (ivli-
sis mesame dekadis dasawyisamde); 4) teqnikuri simwifis periodi (ag-
vistos bolo ricxvebamde). 

prof. i. Cxenkelis monacemebis mixedviT saqarTvelos aRmosav-
leT nawilSi umjobesia Catardes Tambaqos 6 rwyva, aqedan pirveli 
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dargvisTanave (20/V-dan 31/V-mde). morwyvis norma 600 m3/ha; xolo 
rgvasTan dakavSirebuli rwyvis dros ki - 500 m3/ha; Tambaqo irwyveba 
kvlebis saSualebiT horizontaluri filtraciis gamoyenebiT, vina-
idan rgvis win bazoebi mzaddeba; 

bostneul kulturebs axasiaTebs mcire siRrmis fesvTa sistema 
(0,3÷0,5 m), amasTan dakavSirebiT, maTTvis saWiro xSiri rwyva da Sem-
cirebuli morwyvis norma. 

saTesi kulturebisaTvis (kitri, boloki, stafilo da a.S.) – 
morwyvis normaa 400-dan 500-mde m3/ha. gansakuTrebiT mcire morwyvis 
normaa saWiro (400 m3-s ar unda aRematebodes 1 ha-ze) mwvanilebisa-
Tvis, stafilosaTvis da a.S. 

sargavi bostneulis (pomidori, badrijani, kombosto da a.S). 
morwyvis normaa 400÷500 m3/ha. 

xexilis baRis pirvel rwyvas yvavilobas ukavSireben da mas 6-7 
dRiT win unda uZRodes. Semdegi rwyva unda Catardes ivnisis Sua 
ricxvebSi. es rwyva win uswrebs sanayofe kvirtis formirebas. nayo-
fis formirebis periodSi (VII da VIII Tveebi ) saWiro iqneba kidev 
erTi an ori rwyvis Catareba damwifebamde; rwyva unda Sewydes damwi-
febamde 2÷3 kviriT adre. morwyvis norma niadagis meqanikur Sedgeni-
lobazea damokidebuli da icvleba 700÷800 m3/ha farglebSi. 

venaxisaTvis saukeTeso Sedegs iZleva oTxi rwyva: erTi rwyva 
yvavilobamde da sami yvavilobis Semdeg; ukanaskneli 15–20 agvistos, 
gagrZelebis SesaZleblobiT, morwyvis normiT - 800 m3/ha. Zlier msu-
buq niadagebSi irwyveba moRvarvis wesiT, xolo danarCen SemTxveveb-
Si ki kvlebis saSualebiT.  

cnobilia agreTve citrusovani kulturebis rwyvis faqtebi. 
subtropikuli raionebisaTvis damaxasiaTebelia vegetaciis 1÷2 Tvis 
ganmavlobaSi naxevari wlis naleqebis mosvla 60÷75%; amitomacaa 
rom gvalvian periodSi (imereTi, samegrelo, afxazeTi) aseve Crdi-
loeT raionebSi zogjer Wknobis koeficientamdec niadagis zrda 
0÷30 sm fenaSi; aseT SemTxvevaSi mSral wlebSi rwyvis Sedegad Cais 
mosavlianobis zrda 134%-s aRwevs. morwyvis norma 0,50 m sisqis nia-
dagis fenaSi saSualod 300-dan 600-mde m3/ha-ze meryeobs. rwyvis vada 
dadgenili unda iqnes 0÷30 sm wylis maragis mixedviT, romelic wi-
Tel miwebSi zRvruli wyaltevadobis 80%-ze, xolo danarCen niada-
gebSi – 70%-ze dabla ar unda davides. 
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brinjis kulturis rwyvis reJimi. msoflios mravali qveynis 

gamocdileba gviCvenebs, rom gacilebiT warmatebulia, rodesac mim-
dinareobs misi perioduli morwyva. aseT rwyvis reJims aqvs rigi 
upiratesobebi, vidre brinjis uwyveti datborviT morwyvas. Tumca 
brinjis moyvanis msoflio gamocdilebaze dakvirvebam gviCvena, rom 
praqtikaSi upiratesad xorcieldeba brinjis datborviTi morwyva. 

davuSvaT, brinjis 1 ha farTobis datborviTi morwyva t1 drois 
periodSi (dRe-RameSi) mimdinareobs, xolo niadagis mier wylis STan-
Tqmis saSualo siCqare aris V sm/dRe-RameSi, maSin wylis moculoba 
(W), romelic saWiroa brinjis 1 ha farTobis datborviTi morwyvi-
saTvis, tolia: 

 1100 VthW  ,  m3   (4.10)  

sadac h aris datborvis Sris simaRle (sm). 
brinjis kulturaze ganxorcielebuli samecniero-kvleviTi sa-

muSaoebis analizis Tanaxmad brinjis kulturis wyalmoTxovnilebis 
norma Seadgens 4÷7 aTas m3/ha-s. 

suraTze 4.4 naCvenebia hubeis provinciaSi (centraluri CineTi), 
brinjis datborviT morwyvisas CiTilebis dargvis procesi. 

   
sur. 4.4. hubeis provinciaSi (centraluri CineTi, 30.05.2014) brinjis dat-

borviTi morwyvisas CiTilebis dargvis procesi (foto avtorisa) 

amrigad, brinjis kulturis uwyveti datborviTi morwyva iTxovs 
wylis uxv raodenobas da, Sesabamisad, did xarjebs. aseve uaryofi-
Tad moqmedebs momijnave sasoflo-sameurneo savargulebis gruntis 
wylis mdgomareobaze. rac Seexeba sarwyavi farTobidan brinjis 
kulturis mosavlianobas, igi Seadgens saSualod 50÷60 c/ha-ze, xo-
lo calkeul SemTxvevebSi, maTi maCvenebeli aRwevs 100 c/ha-ze. 
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Tavi V. morwyvis norma da misi elementebi 

5.1. farTobisaTvis saWiro wylis  
raodenobis gansazRvra 

sarwyavi wylis gamoyenebis reJimi, rogorc cnobilia, ZiriTa-
dad damokidebulia: sarwyavi wylis normaze, sarwyavi qselis mdgo-
mareobaze, kulturaTa Semadgenlobaze, Teslbrunvasa da TviT agro-
teqnikaze. 

imisaTvis, rom davadginoT Tu ra raodenobis wyalia saWiro 
calkeuli periodis drois erTeulSi TiToeuli kulturisaTvis 
da romeli kultura irwyveba am dros, aseTi saxis grafikis asage-
bad saWiroa vicodeT, ra raodenobis wyalia saWiro drois erTe-
ulSi farTobis yovel ha-ze, rasac gvaZlevs e.w. hidromodulis 
grafiki. 

TiToeuli kulturis yoveli rwyvisaTvis gaangariSebuli unda 
iqnes hidromoduli Semdegi formulis mixedviT: 






86400
1000

t
mq (l/wm‧ha),    (5.1) 

sadac q  aris hidromoduli farTobis 1 ha-ze drois erTeulSi misa-

wodebeli wylis raodenoba (l/wm)-Si, m – morwyvis norma (m3/ha); 

1000 – koeficienti, m3 gadahyavs litrebSi; t – kulturis rwyvis pe-
riodi dRe-RameSi, 86 400 – dRe-RameSi wamebis raodenoba, e.i. 

246060 = 86400;  – TiToeuli kulturis dakavebuli farTobi 

%-Si mTeli farTobis mimarT. 
amrigad, Tu Cven viciT farTobis raodenoba da masze kul-

turaTa ganawileba, agreTve, kulturaTa rwyvis reJimi, SegviZlia 
SevadginoT hidromodulis grafiki. abscisTa RerZze gadazomilia 
Tveebi – yoveli Tve dekadebadaa dayofili (10 dRiani), xolo or-
dinatTa RerZze – ki hidromodulis mniSvneloba. hidromodulis 
grafikis agebasTan dakavSirebuli sakiTxi studentebisaTvis uf-
ro konkretulad ganxiluli iqneba praqtikul mecadineobebze 
(nax. 5.1). 
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nax. 5.1. hidromodulis daukompleqtebeli grafiki 

hidromodulis grafikis saSualebiT SegviZlia ganvsazRvroT 
im sarwyavi arxis moculoba, romelmac wyali unda miawodos farTobs. 
arxis moculoba ki damokidebulia hidromodulis grafikis maqsima-
lur ordinatze, Cvens SemTxvevaSi igi tolia 0,05; e.i. arxma unda 
SeZlos yovel wamSi 0,05 litris gatareba. im SemTxvevaSi, Tu Cven 
davakvirdebiT hidromodulis grafiks, davinaxavT, rom rwyvis reJi-
mi araTanabrad aris ganawilebuli, amisaTvis Cven unda movaxdinoT 
raime wesiT hidromodulis ordinatis dadableba. aseT Sesworebas 
ewodeba hidromodulis grafikis dakompleqteba, xolo grafiks ki – 
dakompleqtebuli grafiki. 

hidromodulis grafikis dakompleqtebis ori gza arsebobs: 
1) rwyvis periodis gaxangrZliveba da 2) rwyvis periodis gadaweva 
marjvniv an marcxniv. specialistebis mier dadgenilia, rom rwyvis 
periodis saukeTeso xangrZlivobad iTvleba 10÷15 dRe. 

dasaSvebia rwyvis periodis 20 dRemde gagrZeleba. rwyvis vadis 
gadaweva sasurvelia 5-6 dRes ar aRematebodes. Cvens SemTxvevaSi da-
kompleqtebul grafiks eqneba Semdegi saxe (nax. 5.2): 
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nax. 5.2. hidromodulis dakompleqtebuli grafiki 

amgvarad, dakompleqtebulma grafikma miiRo sakmaod dabali da 
Tanabari saxe, xolo maqsimaluri ordinata miviReT 0,028, nacvlad 
daukompleqtebel grafikze miRebuli 0,05-sa. Cven viciT, rom meur-
neobisaTvis sasargeblo wylis raodenoba iangariSeba Semdegi damo-
kidebulebiT: 

 maqs.neto qq  (l/wm),            (5.2) 

magram, meurneobisaTvis saerTo moTxovnilebas brutoq – gansazRvravs. 

mas ki Cven miviRebT Tu netoq -s gavyofT margi qmedebis koeficientze 

(). e.i. 


neto

bruto

q
q   (l/wm).        (5.3) 

aseTi TanmimdevrobiT viangariSebT magistraluri arxis saTaveSi ga-
mosaSvebi wylis raodenobas. 

sarwyav farTobze agreTve gaTvaliswinebuli unda iyos mcena-
reTa Teslbrunva. Teslbrunva ise unda Sedges, rom igi uzrunvelyo-
fil iqnes sarwyavi wyliT mTeli vegetaciis periodis ganmavlobaSi. 
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es Seexeba zafxulis im kulturebis SerCevas, romelTa wylisadmi 
moTxovnilebis mTavari periodi sarwyavi wylis kritikul periods 
emTxveva. im SemTxvevaSi, rodesac sarwyavi wylis deficitia zafxu-
lis periodSi, saWiroa Teslbrunvis mindorTa raodenobis gadideba 
saSemodgomo kulturebis mindorTa raodenobis gazrdiT, es ukanask-
neli Seamcirebs TiToeuli sazafxulo kulturis mindvris farTobs 
da im deficits, romelic sarwyav wyals gaaCnda. am wesiT vadgenT 
hidromodulis axal grafiks, xolo misi dakompleqtebis Semdeg zed 
vaTavsebT netoq -s da brutoq -s da mdinaris reJimis mrudebs. 

 
5.2. sarwyavi sistemisaTvis saWiro  

wylis raodenobis dadgena 

rwyvis vadebis daniSvnis dros Cven unda ganvsazRvroT TiToeu-
li rwyvis vada da igi maqsimalurad unda davuaxlovoT mcenaris 
namdvili moTxovnilebis vadas. amisaTvis ki aucilebelia mcenaris 
vegetaciis periodSi yoveli morigi morwyvis vadis specialurad 
dadgena, rasac morwyvis vadebis koreqtireba (Sesworeba) ewodeba. 

dasaxuli miznis misaRwevad saukeTeso saSualebaa metad zusti 
e.w. `burRvis meTodi~, e.i. burRiT niadagis nimuSis aReba da gamo-
Sroba Sig wylis maragis dasadgenad, magram es meTodi metad Sroma-
tevadia. am mxriv ufro advilia e.w. `gaangariSebis meTodi~, rome-
lic cnobili profesoris, a. alpatievis mixedviT tolia:  

DKA  ,          (5.4) 

sadac A  mcenaris wyalmoTxovnilebaa (mm), D – haerSi tenis defi-
citTa jami (mm), xolo K  – koeficienti, romelic a. alpatievis mi-
xedviT tolia: 

65,0



D

AK .         (5.5) 

aRniSnuli koeficienti prof. ivane Cxenkelis mier diferenci-
rebul iqna haerSi tenis deficitis cvalebadobasa da mcenarisaTvis 
saWiro aqtiuri fenis mixedviT (cxr. 5.2). 

am meTodis gamosayeneblad saWiroa vicodeT niadagis zRvruli 

wyaltevadoba  zRv.r  da niadagis moculobiTi wona – γ. 
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cxrili 5.2     
tenis deficitis koeficientis (K) mniSvnelobebi 

# 
niadagis aqti-

uri fenis 
siRrme H (m) 

haerSi tenis deficitis mniSvnelobebi (D) 

< 6.7 10.0 15,0 20,0 

1 0.60 0.60 0.43 0.31 0.26 

2 0.70 0.60 0.50 0.37 0.30 

3 0.80 0.60 0.56 0.42 0.34 

 
5.3. Teslbrunvis dazusteba  

sarwyavi wylis maragis mixedviT 

sarwyav raionSi Teslbrunva unda Seesabamebodes agreTve arse-
buli sarwyavi wylis marags. 

Teslbrunva ise unda dadgindes, rom sasoflo-sameurneo kul-
turebi uzrunvelyofil iqnes sarwyavi wyliT vegetaciis mTeli pe-
riodis ganmavlobaSi. gansakuTrebiT es Seexeba zafxulis im kultu-
rebis SerCevas, romelTa wylisadmi moTxovnilebis mTavari periodi 
sarwyavi wylis wyaros kritikul periods emTxveva. 

rodesac saTanado Semowmebis Semdeg gamoirkveva, rom ama Tu im 
municipalitetisaTvis an fermeruli meurneobisaTvis dadgenili 
Teslbrunva uzrunvelyofili ar aris wylis saWiro raodenobiT, 
masSi Setanil unda iqnes cvlileba da moxdes sarwyavi wylis mimwo-
debelTan SeTanxmeba. 

magaliTisaTvis, aviRoT saqarTvelos romelime regionis erT-
erTi patara mdinare, romelic momsaxurebas uwevs 1500 ha sasoflo-
sameurneo savargulebs. davuSvaT, municipalitetis farTobze Ziri-
Tadad gavrcelebulia saSemodgomo xorbali sanawvero kulture-
biT, simindi da Tambaqo. 

davaleba – raionSi SemoRebul iqnes Teslbrunva im pirobiT, 
rom xorblis farTobi Seadgendes ara naklebi 40%-s, xolo Tambaqo-
si ar aRematebodes 12÷14%-s. 

aseT moTxovnebs akmayofilebs Semdegi Teslbrunva (cxr. 5.3). 
amrigad, miRebulia 7-mindvriani Teslbrunva, romelic akmayofi-
lebs saSemodgomo xorbalsa da Tambaqoze mocemul davalebebs. 
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 cxrili 5.3        

Teslbrunvis procentuli maCveneblebi 

# sasoflo-sameurneo kulturis dasaxeleba procenti (%) 

1 saSemodgomo xorbali + sanawveralo 14,29% 

2 simindi 14,29% 

3 saSemodgomo xorbali + sanawveralo 14,29% 

4 simindi 14,29% 

5 saSemodgomo xorbali + sanawveralo 14,28% 

6 simindi 14,28% 

7 Tambaqo 14,28% 

 
TeslbrunviT gaTvaliswinebul kulturaTa rwyvis vadebisa da 

morwyvis normebis dadgenis Semdeg unda Sedges hidromodulis gra-
fiki, romelic miiRebs axal saxes. 

hidromodulis grafikis TiToeul variants vamravlebT meur-

neobis farTobze ( = 1500 ha) da meurneobisaTvis saWiro wylis ra-
odenobis ( netoq ) mruds vaTavsebT amave grafikze, magram mdinarem un-

da mogvawodos wyali ara netoq -s mixedviT, aramed saTanado danakar-

gebis gaTvaliswinebiT, e.i. brutoq -s  mixedviT. 

 brutoneto qq .          (5.6) 

davuSvaT, rom am SemTxvevaSi, mTel sarwyav sistemaSi margi qme-

debis koeficienti  = 0,70, maSin saWiro wylis raodenobis ( brutoq ) 

mrudis Sesadgenad netoq -s mrudis yovel ordinats vyofT 0,70-ze da 

miRebul brutoq -s mruds, agreTve, vaTavsebT ukanasknel grafikze. 

amave grafikze vaTavsebT mdinaris saSualo yoveldRiuri xarjis mi-
xedviT Sedgenil mdinaris reJimis mruds. rogorc vxedavT, Cven mier 
miRebul TeslbrunvaSi saWiroa iseTi cvlilebebis Setana, rom aR-
niSnuli periodis ganmavlobaSi sarwyavi wylis moTxovnileba sag-
rZnoblad Semcirdes. 

am SemTxvevaSi, aRniSnuli miznis misaRwevad, erT-erTi saSuale-
ba iqneba Teslbrunvis mindorTa raodenobis gadideba saSemodgomi 
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xorblis mindorTa raodenobis gadidebis saSualebiT (rac Seamci-
rebs TiToeuli sazafxulo kulturis mindvris farTobs) da sanaw-
veralo mindvris amoRebiT. Teslbrunva miiRebs Semdeg saxes (cxr. 
5.4):  

 cxrili 5.4     
Teslbrunvis procentuli maCveneblebi 

# sasoflo-sameurneo kulturis dasaxeleba procenti (%) 

1 saSemodgomo xorbali 12,5% 

2 simindi 12,5% 

3 saSemodgomo xorbali + sanawveralo 12,5% 

4 simindi 12,5% 

5 saSemodgomo xorbali + sanawveralo 12,5% 

6 simindi 12,5% 

7 saSemodgomo xorbali 12,5% 

8 Tambaqo 12,5% 

 Sul 100 % 

 
miRebulia 8-mindvriani Teslbrunva, sadac ZiriTadad kultu-

rebis farTobi moyvanilia cxrilSi 5.5. 
 cxrili 5.5     

Teslbrunvis koreqtirebuli maCveneblebi 

# sasoflo-sameurneo kulturis dasaxeleba procenti (%) 

1 saSemodgomo xorbali  50,0% 

2 simindi 37,5% 

3 Tambaqo 12,5% 

 Sul 100% 
 

aseTi TeslbrunviT xorblis farTobi gavadideT da Tambaqos 
farTobi daviyvaneT davalebiT mocemul sididemde. 

am wesiT vadgenT hidromodulis axal grafiks, xolo misi da-
kompleqtebis Semdeg zed vaTavsebT netoq -s, brutoq -s da mdinaris re-

Jimis mrudebs. 
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5.4. morwyvis vadebis koreqtireba  
haerSi tenis deficitis mixedviT 

sarwyavi wylis maqsimaluri efeqturobiT gamoyenebis ZiriTadi 
RonisZiebaa mcenaris morwyvis reJimiT gaTvaliswinebul vadebSi 
morwyvis ganxorcieleba, magram es ar gulisxmobs morwyvis kalen-
daruli vadebis gamoyenebas. 

ra sizustiTac ar unda iyos Seswavlili mcenaris morwyvis re-
Jimi, igi ukeTes SemTxvevaSi warmodgenas gvaZlevs mSral welSi sa-
Wiro morwyvaTa raodenobaze, xolo morwyvis kalendarul vadebs 
saorientacio mniSvneloba aqvs. 

weliwadi weliwads arasodes ara hgavs imdenad, rom mcenaris 
morwyvis kalendaruli vadebis damTxveva aucilebeli iyos. yoveli 
konkretuli weli gamoirCeva misTvis damaxasiaTebeli atmosferuli 
naleqebis raodenobiT da, gansakuTrebiT, ganawilebiT, niadagis mier 
mTliani aorTqlebis dinamikaze moqmed faqtorTa TaviseburebiT da 
sxv.  

TiToeuli rwyvis vada unda veZeboT da igi maqsimalurad unda 
davuaxlovoT mcenaris namdvili moTxovnilebis vadas, amitom auci-
lebelia mcenaris vegetaciis periodSi yoveli morigi morwyvis va-
dis specialurad dadgena, rasac morwyvis vadebis koreqtireba ewo-
deba. amis saukeTeso saSualebaa metad zusti, e. w. ,,burRvis meTo-
di~, e.i. burRiT niadagis nimuSis aReba da gamoSroba masSi wylis ma-
ragis dasadgenad, magram es meTodi metad Sromatevadia da praqtiku-
lad, warmoebaSi didi masStabiT, Zneli gamosayenebelia.  

swrafi da martivi meTodi. cxadia, aseTi meTodi sizustiT Zi-
riTad meTods CamorCeba, magram igi praqtikulad akmayofilebs moT-
xovnilebas da mis gamoyenebas meurneobaSi brigadiric SeZlebs. 

am mxriv ufro advilia e.w. ,,gaangariSebis~ meTodi. Cven mier 
SerCeul meTods safuZvlad udevs mcenaris wyalmoTxovnilebisa da 
klimatur pirobebs Soris damokidebuleba, romelic prof. a.m. alpa-
tievis mixedviT gamosaxulia formuliT DK  , sadac   – mce-
naris wyalmoTxovnilebaa (mm) (xSirad mTlian aorTqlebad wodebu-
li), D  – haerSi tenis deficitTa jami (mm), xolo K – koeficienti 

da 
D

K



 . igi a.m. alpatievis mixedviT 0,65-s udris. 
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gvalviani wlis monacemebis gamoyenebis Sedegad, aRniSnuli ko-
eficienti prof. i.a. Cxenkelis mier diferencirebul iqna haerSi te-
nis deficitis cvalebadobasa da mcenarisaTvis saWiro aqtiuri fe-
nis mixedviT. amJamad es koeficienti Semdeg farglebSi meryeobs 
(cxr. 5.6): 

cxrili 5.6            
tenis deficitis koeficientis mniSvnelobebi 

H = 0,60 m 
D < 6,7 D = 10,0 D = 15,0 D = 20,0 

K = 0,60 K = 0,43 K = 0,31 K = 0,26 

H = 0,70 m 
D = 6,7 D = 10,0 D = 15,0 D = 20,0 

K = 0,60 K = 0,50 K = 0,37 K = 0,30 

H = 0,70 m 
D > 6,7 D = 10,0 D = 15,0 D = 20,0 

K = 0,60 K = 0,56 K = 0,42 K = 0,34 

 

angariSis warmoebis gasaadvileblad Sualedebi (6,7 mm-ze ze-
viT) dayofilia milimetrobiT da gamoTvlilia Sesaferisi koefici-
entebi. 

meTodis gamoyenebisaTvis saWiroa vicodeT niadagis zRvruli 

tentevadoba ( zRv.Z ) da moculobiTi wona (). 

mogvyavs meTodis gamoyenebis erTi magaliTi simindis nakveTze 
muxranis velis pirobebSi: 

simindisaTvis saWiro H = 0,6 m fenaSi zRv.Z =30,43%; 23,1 . nia-

dagSi tenianobis qveda sazRvrad aRebulia %34,24%8043,30 zRv.Z . 

morwyvis norma tolia: 

m=100·H·Z· = 100·0,6(30,43-24,34)·1,23=100·0,6·6,09·1,23=449,4 m3,  (5.7) 

anu 44.94 mm, xolo tenianobis 1% udris 7,38 mm-s. 

25 maiss simindis naTesSi burRvis meTodiT dadgenil iqna teni-

anoba 
mm

b 68,36
%31,29

W . 26/V-dan cxrilSi iwereba yoveldRiurad defi-

citi (D), wyalmoTxovnileba (E) da atmosferuli naleqi (P), ro-
gorc es naCvenebia qvemoT moyvanil 5.7 cxrilSi. 
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cxrili 5.7            

dakvirvebis cxrili 

25/V 26/V 27/V 28/V 29/V 30/V 

D 5,7 3,0 2.8 5,4 6,2 

E 3,42 1,8 1.68 3,24 3,72 

P – 5,7 0.3 – – 

26,33
68,36

%31,29


mmbW  37,16 35.78 32,54 28,82 

 31/V 1/VI   

 3,9 6,4   

 2,34 3,83   

 0,9 –   

 27,38 
mm54,23
%53,27

  
 

  
mm21,24
%62,27

  
 

 

angariSi warmoebs Semdegi wesiT: 25/V-is marags (milimetro-
biT) akldeba 26/V-is wyalmoTxovnileba E (3,42) da maragSi vwerT 
33,26 mm-s. am ukanasknels vaklebT 27/V-is wyalmoTxovnilebas E (1,8), 
vumatebT P (5,7) da viRebT 27/V-is marags – 37,16 da a.S. 1/VI gaanga-
riSebiT miRebulia 23,54 mm, rac procentobiT Seadgens 27,53%-s. ima-
ve dRes Sesamowmeblad aRebulia burRiT niadagis nimuSi, romelSic 

aRmoCnda tenis maragi 
mm

b 21,24
%62,27

W . 

aseTive wesiT gaangariSebis gagrZelebis Sedegad dadginda, rom 
16 ivniss maragi Seadgens mxolod 1,30 mm-s da saWiroa rwyvis Cata-
reba. 

17 ivnisis rwyvis ganxorcielebis Sedegad niadagSi Seiqmneba ma-
ragi 44,94 mm-is (morwyvis norma) raodenobiT. 

20 ivniss gaangariSebis mixedviT maragi Seadgenda 
mm

a 51,45
%10,30

W , 

xolo burRvis meTodiT aRmoCnda 
mma 51,45
%20,28

W , sxvaoba sakmaod da-
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balia, mas praqtikuli mniSvneloba ara aqvs. Semdegi minimumi aRi-
niSna 12 ivliss, rodesac maragi davida 1,81 mm-mde, rac rwyvis saWi-
roebis maCvenebelia. morigi rwyvis Catareba organizaciuli mizeze-
bis gamo moxerxda mxolod 14 ivliss, 13 ivliss gaangariSebiT aRi-

niSna 
mm

a 21,2
%04,24


W , xolo burRvis meTodiT 

mm
a 20,6

%50,23


W , e.i. nia-

dagSi zRvruli tentevadobis 80%-ze qvemoT gamoyenebul iqna gaan-
gariSebiT 2,21 mm, xolo burRvis meTodiT Semowmebis mixedviT - 
6,20 mm. 

zemoT moyvanili monacemebidan Cans, rom gaangariSebisa da bur-
Rvis meTodebs Soris sxvaoba metad viwro farglebSi meryeobs, rac 
imis maCvenebelia, rom aRwerili koreqtirebis wesi warmoebis praq-
tikaSi savsebiT gamosayenebelia.  

Sida qarTlis pirobebSi es wesi sakmaod Semowmebulia, xolo 
aRmosavleT saqarTvelos sxva zonebSi pirvel wlebSi moiTxovs gza-
dagza burRvis meTodiT Semowmebas. 

am wesiT sargeblobis dros gansakuTrebuli yuradReba unda mi-
eqces atmosferuli naleqebis aRricxvas. 

cnobilia, rom meteorologiuri sadguridan umniSvnelo manZi-
liTac ki daSorebul farTobze mosuli naleqi zogjer sadguris mier 
aRricxvis gareSe rCeba, vinaidan wvimam, rogorc ityvian, sadgurs 
mxolod Cauara. 

piriqiTac xdeba, sadguris mier aRricxuli naleqi yvela uax-
loesi farTobebis mdgomareobas gamoxatavs. 

amitom aucileblad saWiroa meurneobaSi – 1) akademikos f. da-
viTaias miniaturuli minis wvimmzomebis farTod gamoyeneba da 2) Ti-
Toeuli brigadis mier yoveldRiurad mosuli naleqis xangrZlivobis 
(daaxloebiT) da raodenobis (Tu aseTi izomeba) aRniSvna saTanado 
JurnalSi, rasac agromelioratori gamoiyenebs vadebis koreqtire-
bis dros. 
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Tavi VI. sarwyavi sistema  
da misi konstruqciebi 

6.1. sarwyavi sistema da misi elementebi 

am paragrafSi ganxiluli da Sefasebulia sarwyavi sistema da 
misi elementebi. sarwyav sistemaSi Sedis Semdegi elementebi: 1) sarw-
yavi wylis wyaro; 2) saTave; 3) magistraluri arxi; 4) sarwyav arxTa 
qseli; 5) wyalSemkrebi qseli; 6) xelovnuri nagebobani qselze. 

sarwyavi wylis wyaro umetes SemTxvevaSi mdinarea. aris SemTx-
vevebi, rodesac am daniSnulebas asrulebs tba (magaliTad, sevanis 
tba somxeTSi) tbori an Wa. mdinaridan sarwyavi wylis gamosayvanad 
Sendeba wyalmimRebi nageboba, anu arxis saTave.  

1) wyalmimRebma nagebobam unda uzrunvelyos wylis miwodeba
sarwyav farTobze winaswar gansazRvruli raodenobiT;  

2) konstruqciam ar unda gaataros sarwyav sistemaSi 0,2÷0,3 mm-ze
meti diametris mqone meqanikuri fraqciebi – natanebi;  

3) unda daicvas sistema wyaldidobebisagan;
4) SeZlebisdagvarad xeli unda Seuwyos wylis energiis gamoye-

nebas, transports da sxv. 
tbori ewodeba Rrma xevSi dagrovil wylis moculobas, rome-

lic SeiZleba gamoyenebul iqnes ama Tu im farTobis mosarwyavad. 
Webis gamoyeneba sarwyavi wylis misaRebad metad gavrcelebu-

lia indoeTSi, sadac am saSualebiT 4 mln ha irwyveba; aSS-Si, saqarT-
veloSi da a.S. Wis momsaxureba mcire farTobze vrceldeba. magali-
Tad, aSS-Si 1 Waze 16 ha modis, xolo indoeTSi – 9 ha. Webis saSuale-
biT irwyveba saqarTveloSi, magaliTad, yvarlis raionSi, sof. bal-
xojianis sarwyavi sistema. WiT rwyvis dadebiT mxares warmoadgens 
wylis miReba uSualod sarwyavi farTobebidan, xolo uaryofiT mxa-
res ki – wylis mcire debiti, meqanikuri miwodebis saWiroeba da, 
zogjer, wylis simlaSe. 

Sua aziasa da azerbaijanSi metad gavrcelebulia wylis miReba 
e.w. `qiarizis~ saSualebiT; qiarizi warmoadgens wyalSemkreb gvirabs,
romelic dayvanilia wyalgaumtar fenamde. wyalSemkreb gvirabSi
dagrovili wyali wyalgamyvani gvirabis saSualebiT gadaecema sarwyav
farTobs. TiToeuli qiarizis wylis xarji Cveulebriv 30÷50 litrs
udris.

saTave – misi saSualebiT sarwyavi wylis wyarodan wyali sar-



irigacia. Tavi VI.  
sarwyavi sistema da misi konstruqciebi 98

wyav qsels gadaecema. saTavesTan Sendeba saleqari, romelSic Seqmni-
li mcire siCqaris gamo ileqeba msxvili nawilakebi da SedarebiT 
wminda wyali miedineba magistralur arxSi. 

saTavidan araumetes 2÷3 km-is daSorebiT magistralur arxze 
Sendeba wyalgamSvebi nageboba, romlis daniSnulebaa wyaldidobis 
dros magistralur arxSi Sesuli zedmeti wyali damxmare arxis sa-
SualebiT gadaeSvas amave mdinareSi. 

magistraluri arxi aerTebs sarwyavi wylis wyaros sarwyav sis-
temasTan da awvdis mas wyals. magistraluri arxi ise unda daproeq-
tdes, rom rac SeiZleba didi farTobis teritorias gauwios momsa-
xureba, iyos saimedo da iafi. magistraluri arxi unda gatardes 
iseTi qanobiT, rom ar moxdes arc gruntis warecxva d arc arxSi na-
tanebis daleqva. 

nax. 6.1-ze mocemulia sarwyavi farTobis sqema, xolo nax. 6.2-ze 
naCvenebia sarwyavi sistema gegmaSi. 

 

nax. 6.1. sarwyavi farTobis sqema 

praqtikaSi sarwyavi savargulis farTobi unda iyos 40–60–80 
da, zog SemTxvevaSi, meti ha. 

TiToeuli mTavari, anu pirveli rigis gamanawilebeli, sarwya-
vi farTobis mixedviT awvdis wyals meore rigis ramdenime gamanawi-
lebels, romelTa sigrZec 1÷3 kilometrs udris. mTavari, anu pirve-
li rigis – SesaZlebelia ramdenime meurneobas emsaxurebodes, amitom 
mas sameurneobaTaSoriso gamanawilebelsac uwodeben. 

Cven mier CamoTvlili samelioracio nagebobebi magistraluri 
arxidan dawyebuli Seadgenen gamtar qsels; sarwyavad gamoiyeneba 
wvril arxTa sistema, rasac maregulirebel qsels uwodeben, anu 
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droebiTi sarwyavi sistema. es qseli droebiTia, vinaidan yovelwli-
urad gadaixvneba sasoflo-sameurneo farTobTan erTad da yovel-
wliurad saWiroebs aRdgenas. rac Seexeba gamtar qsels, igi xangrZ-
livad moqmedebs da saWiroebs yovelwliurad wmendas da SekeTebas. 

 
nax. 6.2. sarwyavi sistema gegmaSi: 

1 _ magistraluri arxi; 2 _ gamanawilebeli arxi; 3 _ droebiTi  
sarwyavi arxebi; 4 _ wyalmimyvani kvlebi; 5 _ wyalgamyvani  

kvlebi; 6 _ mwvane nargavebi (qarsacavi zoli) 
 

sarwyavi qselis aucilebel nawils warmoadgens mTeli rigi na-
gebobaTa sistemisa. erT-erTi aseTi nagebobaa rabi-regulatori Tavi-
si fariT. rabis daniSnulebaa arxSi wylis regulireba da arxidan sa-
Wiroebis mixedviT gansazRvruli raodenobiT wylis xarjis gaSveba. 
igi Sedgeba uZravi nawilisagan, rkina-betonis an xis kedlebisagan da 
moZravi nawilisagan – farisagan. faris regulirebiT SesaZlebelia 
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arxSi saWiro wylis gaSveba. 
sarwyavi qselis nagebobaTa erT-erTi saxea akveduki (belRari), 

romlis daniSnulebaa xevze an sxva Cadablebul adgilze wylis ga-
dayvana (nax. 6.3 da sur. 6.1). 

 
nax. 6.3. akvedukis sqema 

 

sur. 6.1. akvedukis saerTo xedi 
(centraluri CineTi, hubeis provincia,  

avtoris foto. 2014 wlis 1 ivnisi) 

zogjer mdinaris erTi napiridan meoreze wylis 

misawodeblad mdinaris kalapotis qveS gahyavT betonis an rkinis 
sifonis msgavsi mili, romelsac diukeri ewodeba (nax. 6.4). 

didi qanobis mqone arxSi wylis moZraobis siCqaris Sesaneleb-
lad arxis kalapotSi Sendeba erTi an ramdenime sagubari. sagubaris 
win mzaddeba wyalsacemi Wa, romlis daniSnulebaa winaaRmdegoba ga-
uwios nakadis vardnis energiasa da kalapotis daxramvas. 
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nax. 6.4. diukeris saerTo xedi 

qselze, agreTve, gvxvdeba myari nawilakebis Semkrebi mowyobi-
loba, romelic Sendeba akvedukis an diukeris win, rom maTSi gaSve-
buli wyali SedarebiT sufTa iyos da natanebi (Sediments) ar dag-
rovdes. 

sarwyavi farTobis mosarwyavad, rodesac farTobis geometriu-
li niSnuli gacilebiT maRla mdebareobs, saWiro xdeba wylis meqani-
kuri miwodeba, romelic xorcieldeba satumbi sadguris daxmarebiT. 

 
6.2. sarwyav farTobze wylis meqanikuri miwodeba 

sarwyav farTobze wylis miwodebis saxes sarwyavi wylis wyaro-
sa da sarwyavi arxis saTaveSi gansazRvravs wylis horizontTa Sefar-
deba. Tu sarwyavi wylis wyaroSi wylis horizonti arxis saTavis 
wylis horizontze dabla mdebareobs, arxSi wylis miwodeba TviTdi-
nebiT warmoebs, xolo Tu arxis wylis horizonti sarwyavi wylis 
wyaros horizontze maRlaa, arxSi wylis TviTdinebiT miwodeba SeuZ-
lebelia da am SemTxvevaSi wylis meqanikurad miwodebas mimarTaven. 

wyali meqanikurad aweuli unda iqnes sarwyavi farTobis umaR-
les wertilamde, saidanac igi ukve TviTdinebiT ganawildeba mTel 
sarwyav farTobze (nax. 6.5). 

amgvarad, meqanikuri rwyva TviTdinebiTi rwyvisgan mxolod 
mTavari arxis saTaviT gansxvavdeba, romelic meqanikur rwyvaSi 
wylis amwev danadgars warmoadgens. wylis meqanikurad aweva SeiZle-
ba rogorc mdinaridan, ise sxva saxis wyalsacavidan. 

mdinaridan wylis meqanikurad awevas im SemTxvevaSi mimarTaven, 
rodesac zemoaRniSnul horizontTa sxvaoba Zlier didia an mdinares 
metad mcire qanobi aqvs da saWiroa arxis saTavis Sor manZilze ga-



irigacia. Tavi VI.  
sarwyavi sistema da misi konstruqciebi 102

datana, risi Sedegicaa arxis didi uqmi nawilis da masTan dakavSirebu-
li wylis didi danakargi, samuSaoTa siZvire da, saerTod, ararenta-
beluroba. 

 
nax. 6.5. satumbi sadguris klasikuri sqema 

meqanikuri rwyvis dadebiT mxared is unda CaiTvalos, rom misi 
saSualebiT SeiZleba iseTi farTobebis rwyva, romelTa rwyva Cveu-
lebrivad TviTdinebiT yovlad SeuZlebelia metad rTuli reliefis 
gamo. 

misi uaryofiTi mxarea didi saeqspluatacio xarjebi (eleqtro-
energia, movla da sxv.). amitom meqanikuri rwyvis daproeqtebis dros 
meti sizustiT unda iqnes gansazRvruli is simaRle, romelzedac 
xelsayrelia meqanikurad wylis miwodeba. 

meqanikuri rwyva SeiZleba gamoyenebul iqnes ukve TviTdinebiTi 
wesiT aTvisebuli teritoriis farglebSic, rodesac aseTi terito-
riis calkeuli adgilebis TviTdinebiT rwyva SeuZlebelia rTuli 
reliefis gamo.  

rogorc zemoT iyo aRniSnuli, meqanikuri rwyva saWiroebs metad 
did saeqspluatacio xarjebs. amitom aseTi saSualebis gamoyenebis 
aucilebeli pirobaa meqanikurad miwodebuli wylis maqsimalurad 
gamoyeneba. 

hidromodulis grafikis Sedgenasa da mis dakompleqtebas aq 
gansakuTrebuli mniSvneloba aqvs. hidromodulis grafikis ordinat-
Ta sxvaoba minimumamde unda iqnes dayvanili, xolo sarwyavi wylis 
saerTo moTxovnileba wylis amwevi danadgaris simZlavres unda See-
sabamebodes. miwodebuli wylis maqsimalurad gamoyenebis mizniT, 
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wylis amwevi danadgari, Cveulebriv, ramdenime agregatisagan Sedgeba 
da sarwyavi wylis moTxovnilebis mixedviT, yovel calkeul peri-
odSi yvela an ramdenime agregati muSaobs. 

hidromodulis grafikis Sedgenis dros mxedvelobaSi unda mi-
viRoT tumbos danadgaris muSaobis dRe-Ramuri xangrZlivoba. maga-
liTad, Tu winaswar gaTvaliswinebulia dRe-RameSi danadgaris muSa-
oba 20 saaTis ganmavlobaSi, hidromoduli iqneba ara 

86400


t
mq  (l.wm/ha),        (6.1) 

aramed, 

72000


t
mq  (l.wm/ha).    (6.2) 

wylis amwevi danadgari xSir wmendasa da remonts saWiroebs, 
rac SeiZleba Catarebul iqnes yoveldRiurad gansazRvruli saaTe-
bis ganmavlobaSi an ramdenime dReSi erTxel, gansazRvrul dReebSi. 
orive SemTxvevaSi danadgaris muSaobis SeCereba mxedvelobaSi unda 
iqnas miRebuli hidromodulis grafikis Sedgenis dros. 

TavisTavad cxadia, rom danadgaris detalebis yoveldRiuri 
wmenda da SekeTeba ufro xelsayrelia TviT danadgarisaTvis. magram 
yoveldRiurad wylis miwodebis SeCereba zrdis sarwyav qselSi wylis 
danakargis raodenobas da, saerTod, amcirebs sarwyavi qselis margi 
qmedebis koeficients. 

yovel calkeul SemTxvevaSi danadgaris muSaobis SeCerebis wesi 
unda SeirCes adgilobrivi pirobebisa da danadgaris mdgomareobis 
mixedviT. 

 
6.3. sarwyavi teritoriis organizacia 

sarwyavi sistemis farglebSi mTliani farTobi (brutto) Sedgeba 
namdvilad sarwyavi farTobisa (netto) da arxebiT, gzebiTa da Senobe-
biT dakavebuli farTobebisagan (igi, Cveulebriv, mTliani farTobis 
8÷12%-s Seadgens), maT Soris farTobis Sinagani rezervi. am farTo-
bis datoveba SeiZleba morwyvis normebisa da wylis danakargis Semci-
rebis xarjze. 

sarwyavi farTobisa da mTliani farTobis Sefardebas farTobis 
gamoyenebis koeficients uwodeben, Cveulebriv, igi 90%-dan 25%-mde 
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meryeobs: 


 sarwyavi

g.k.


K .     (6.3) 

rac Seexeba namdvilad sarwyav farTobs, igi SesaZlebelia faq-
tobrivad mTlianad ar irwyvebodes yovelwliurad. es damokidebu-
lia Teslbrunvasa da sarwyavi wylis wyaros reJimis SemTxveviT 
cvlilebaze. 

mTeli sarwyavi farTobi, garkveuli sarwyavi sistemis fargleb-
Si, calkeul erTeulebad iyofa fermerebis raodenobis mixedviT, 
xolo yoveli fermeris sasoflo-sameurneo farTobi - calke same-
urneo ubnebad, romelTa farglebSiac unda ganxorcieldes Tes-
lbrunva an misi nawili, amasTan dakavSirebiT TiToeuli ubani Tes-
lbrunvis calke mindvrebad iyofa. 

TiToeuli fermeris sasoflo-sameurneo ubnis farTobi gani-
sazRvreba meurneobis specializaciis mixedviT, Teslbrunvis saxiT, 
farTobis konfiguraciiTa da reliefiT, transportis, meqanizaciisa 
da sxva pirobebiT, rac dawvrilebiT muSavdeba sarwyavi teritoriis 
organizaciasa da sasoflo-sameurneo aTvisebis proeqtis Sedgenis 
dros. mTeli es muSaoba aucileblad regionis sarwyav pirobebTan 
dakavSirebiT unda Catardes. 

sarwyavi teritoriis organizacia TiToeuli fermeris sarwyavi 
qselis organizacias unda daukavSirdes. 

sarwyavi qselis organizacia unda Seesabamebodes regionis an 
municipalitetis, soflis meurneobis ganviTarebis Tanamedrove do-
nes. 

mTel rig SemTxvevebSi, gansakuTrebiT mcire zomis sarwyav sis-
temebSi, sarwyavi qseli jer kidev mTlianad ver akmayofilebs aRniS-
nul moTxovnilebas. 

erT-erT ZiriTad uaryofiT mxared iTvleba mudmivi qselis ma-
Rali xvedriTi sigrZe. xvedriT sigrZed igulisxmeba sistemis saer-
To qselis sigrZe, romelic modis sarwyavi farTobis yovel ha-ze. mis 
gasaangariSeblad saWiroa sarwyavi qselis sigrZis gayofa saerTo 
farTobze. 

cxadia, rac ufro mcirea xvedriTi sigrZe, miT ufro iafia sis-
tema da piriqiT. 

mudmivi sarwyavi arxebis xSiri qseli metad abrkolebs sasoflo-
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sameurneo manqanebis maqsimalurad da nayofierad gamoyenebas. igi 
iwvevs sarwyavi farTobis patara nakveTebad dayofas, rac xels uS-
lis traqtorebis, kombainebisa da sxva sasoflo-sameurneo manqane-
bis maRalnayofier muSaobas.  

patara nakveTi moiTxovs manqana-iaraRebis xSir Semotrialebas, 
rac iwvevs dazianebas, sawvavis zedmet xarjvas, zedmet Sromas da, 
amis garda, manqanebis mobrunebisas adgili aqvs naTesebis dazianebas, 
rac xSirad 3÷4 %-s aRwevs. 

mudmivi sarwyavi arxebis gayolebiT, orive mxares, 2÷3 m da 
zogjer met siganeze daumuSavebuli farTobi rCeba, rac saerTo jam-
Si 3÷6 %-iT, xolo zogjer 10÷12 %-iT amcirebs sasargeblo far-
Tobs. 

mudmivi sarwyavi qseli xels uwyobs arxebis gayolebiT sareve-
la mcenareebisa da sasoflo-sameurneo kulturaTa mavneblebis gav-
rcelebas.  

rwyvis axali sistemis ganxorcielebis Sedegad, droebiTi sarw-
yavi arxebis gamoyenebiT, sagrZnoblad Semcirda arxebis wmendis sa-
Wiroebac. 

amasTan, droebiTi sarwyavi arxebis damzadeba mTlianad meqani-
zebulia da umniSvnelo xarjebs moTxovs. 

rwyvis axali sistemis SemoRebiT ZiriTadad gauqmebul iqna eg-
reT wodebuli mudmivi Targobrivi sarwyavi arxebi, romelTa nacv-
lad axla mzaddeba droebiTi sarwyavi arxebi. sarwyavi Targic, ro-
melsac erTi droebiTi sarwyavi arxi emsaxureba, agreTve droebiTia. 

droebiTi sarwyavi arxebi TesvisTanave mzaddeba, maTi momsaxu-
reba mxolod erTi savegetacio periodiT amoiwureba da mosavlis 
aRebis Semdeg kvlav gadaixvneba. 

droebiTi qselis damzadeba dakavSirebulia fermeris terito-
riis organizaciasTan, TiToeuli mindvris sididesa da sarwyav far-
Tobze arsebuli mrwyvelTa jgufebis raodenobasTan. 

droebiTi sarwyavi qseli ise unda iqnes gayvanili, rom igi Ti-
Toeul mindors Tanabari zomis droebiT Targebad hyofdes da, amas-
Tan erTad, TiToeul mrwyvelTa jgufs dasamuSaveblad droebiT 
TargTa Tanabari raodenoba Sexvdes.  

rasakvirvelia, adgilobrivi pirobebis mixedviT yovelTvis ar 
aris SesaZlebeli zustad Tanabari zomis Targebis miReba; gadaxra 
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dasaSvebia, mxolod saWiroa maqsimalurad davicvaT TiToeul min-
dorSi mrwyvelTa jgufisaTvis Tanabari zomis nakveTebis gamoyofa.  

amgvarad, TiToeul mindors, romelsac sarwyavi ubani ewodeba, 
erTi mudmivi saubno ganmanawilebeli emsaxureba. es ukanaskneli 
wyals iRebs sameurneo ganmanawileblidan. 

ramdenime sameurneo ganmanawilebels momsaxurebas uwevs mTava-
ri ganmanawilebeli (igive sameurneobaTaSoriso ganmanawilebeli) an 
SeiZleba agreTve TiToeuli maTgani wyals uSualod magistraluri 
arxidan iRebdes. 

droebiTi Targis sigrZe da sigane, e.i. droebiTi sarwyavi arxe-
bis sigrZe da maT Soris manZili, damokidebulia adgilobriv piro-
bebze (niadagis Sedgeniloba, qanobi, reliefis sirTule, mraval-
wliani nargavebi da sxv.). 

sasurvelia droebiTi arxis sigrZe 1 000 m-s aRwevdes, xolo, 
rogorc gamonaklisi, dasaSvebia 400 m-mdec dayvana, rac Seexeba man-
Zils droebiT arxebs Soris, igi saqarTvelos pirobebSi 100 metrs 
aRwevs (iSviaT SemTxvevaSi 150÷200 metrs), xolo am manZilis qveda 
zRvari 50 metramdec ecema. 

rac ufro msubuq meqanikuri Sedgenilobisaa niadagi da didia 
wyalJonvadoba, miT ufro naklebia droebiTi Targis sigrZe da siga-
ne da piriqiT. 

rogorc rwyvis, ise sxva yvela saxis agroteqnikur RonisZieba-
Ta xarisxianad CatarebisTvis saWiroa droebiTi sarwyavi arxebis 
rac SeiZleba swori mimarTulebiTa da erTimeoris paralelurad 
gayvana. am moTxovnis dacva rTuli reliefis pirobebSi did siZne-
les warmoadgens da damatebiT saWiroebs metad rTuli da Sromate-
vadi samuSaoebis Catarebas – gansakuTrebiT, arxebis gayvana xelov-
nurad nayar gruntSi. am damatebiTi samuSaoebis Tavidan acilebis 
mizniT dasaSvebia droebiTi Targis sigrZis Semcireba. dasaSvebia, 
agreTve, droebiTi sarwyavi arxebis texili da mrudi xaziT gayvana. 

yvela SemTxvevaSi arxi ise unda iyos gayvanili, rom masSi 
wylis moZraoba ar Seferxdes da sarwyav farTobze wylis gadmoSve-
ba ar gaZneldes. 

arxis mimarTulebis SerCevas metad didi mniSvneloba aqvs. ami-
tom, saWiroebis mixedviT, Tanamedrove cifruli geodeziuri in-
strumentebi da teqnologiebi unda iyos gamoyenebuli, maT Soris ki 
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– GPS da GIS programebi rukebis asagebad. aseTi muSaobis Catareba-
Si aucileblad monawileobas unda iRebdes rwyvaSi daxelovnebuli 
mrwyvelic. 

gansakuTrebiT didia mrwyvelis roli e.w. gamomyvani kvlebis 
dros. maTi gavleba geodeziuri instrumentis gamouyeneblad warmo-
ebs. gamomyvani kvalis saTavisa da, Semdeg, mimarTulebis SerCeva 
mxolod gamocdili mrwyvelis prerogativaa.  

rac ufro mofiqrebulad da adgilobriv pirobebTan SeTanxme-
biT aris gavlebuli gamomyvani kvali, miT ufro nakleb Sromas mo-
iTxovs mrwyvelisagan da miT ufro SeuZlia mrwyvels Tvalyuri 
adevnos farTobze wylis ganawilebas.  

gamomyvani kvlebis erTimeorisgan daSoreba damokidebulia nia-
dagze, qanobsa da farTobis zedapiris mdgomareobaze. kvlebs Soris 
manZili 100 m-s ar unda aRematebodes, xolo adgilobrivi pirobebis 
mixedviT dasaSvebia 50 m-mdec Semcireba. es manZili gansazRvravs 
SemdegSi rwyvis Catarebis dros CvenTvis ukve cnobil sarwyavi mo-
ednis sigrZes, rac, rogorc Tavis droze iyo aRniSnuli, 100 m-s ar 
unda aRematebodes. gamomyvan kvlebs Soris manZilis Semcirebas iw-
vevs niadagis msubuqi meqanikuri Sedgeniloba, qanobis gadideba da 
zedapiris uswormaworoba, iSviaT SemTxvevaSi dasaSvebia am manZilis 
ufro metad Semcireba. 

gamyvanma kvalma unda daitios da gaataros erTi sarwyavi naka-
di, Cvens pirobebSi 15÷20 l/wm, xolo droebiTma, sarwyavma arxma er-
Ti an ori nakadi, e.i. 20÷40 l/wm. 

droebiTi sarwyavi arxis siRrme daaxloebiT 20÷30 sm-s, sigane 
ZirSi - 40÷50 sm-s, xolo zedapirze – 120÷130 sm-s udris. gamomyvani 
kvlis siRrme 20 sm-s ar aRemateba, xolo sigane ZirSi _ 20÷30 sm-s. 

sarwyavi farTobis qanobis mixedviT icvleba droebiTi sarwya-
vi arxebisa da gamomyvani kvlebis ZiriTadi mimarTuleba. Tu qanobi 
0,01-s ar aRemateba, droebiT sarwyav arxebs sigrZivi mimarTuleba 
eZleva, e.i. ZiriTadi daqanebis mixedviT (horizontalebis marTobu-
lad). im SemTxvevaSi, rodesac qanobi 0,01-ze metia da mosalodnelia 
gadidebuli siCqariT qselis daxramva, droebiTi sarwyavi arxebi, 
qanobis Semcirebis mizniT, horizontalebis gaswvriv, e.i. ganivi mi-
marTulebiT tardeba. am SemTxvevaSi, pirvel wesTan SedarebiT, ar-
xebs Soris manZilic mcirdeba. 
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pirvel SemTxvevaSi Cven gvaqvs droebiTi sarwyavi qselis `sigr-
Zivi sqemiT~ ganlageba, xolo meore SemTxvevaSi, rodesac qanobi 
0,01-s aRemateba, e. w. - `ganivi sqemiT~.  

droebiT sarwyav qselze muSaobis gaumjobesebis mizniT saWiroa 
xeliT sazidi faris farTod gamoyeneba. aseTi fari bevrad uadvilebs 
mrwyvels droebiTi sarwyavi arxisa da gamomyvani kvlis saWiroebis 
mixedviT Caketvas. 

aseTi fari SeiZleba iyos rogorc liTonis firfitis, ise xis, 
liTonis CarCoSi Casmuli. 

farTobis momzadebis Semdeg SeiZleba misi morwyva. rwyvas viw-
yebT, rogorc ukve iyo aRniSnuli, yoveli zolis bolodan. 

erTsa da imave nakveTze rwyvis gaxangrZliveba ar aris mizanSe-
wonili, vinaidan es gamoiwvevs naTesis did siWreles, araerTdroul 
aRmocenebasa da mcenareTa araTanabar ganviTarebas. 

sarwyavi farTobis meqanizaciis damuSavebis dros gansakuTre-
biT miuRebelia rwyvis gaxangrZliveba erTi savegetacio rwyvis 
dros.  

es garemoeba miT ufro uaryofiT gavlenas moaxdens, rac ufro 
meti iqneba erTi da imave nakveTis farTobi. 

aqedan gamomdinareobs erTsa da imave nakveTebze rac SeiZleba 
rwyvis mokle vadaSi Catarebis saWiroeba, rasac vaRwevT mrwyvelTa 
da nakadTa raodenobis gadidebiT. 

rwyvis nakadis raodenobis gadideba ise unda moxdes, rom man, 
ar gamoiwvios sarwyavi qselis (sarwyavi arxisa da Txrilis) zedme-
tad gadatvirTva da misi moculobis gadidebis saWiroeba. 

yovel SemTxvevaSi rwyva ise unda Catardes, rom farTobis 
rwyvasa da mis damuSavebas Soris dro ukidures SemTxvevaSi 5 dRes 
ar aRematebodes. 

amrigad, rwyvas erTdroulad ramdenime mrwyveli awarmoebs. 
TiToeuli mrwyvelis movaleobaa miiRos nakadi sarwyavi Txrilidan 
da sruli movla-patronoba gauwios mas sarwyavi farTobis fargleb-
Si, gamoyos rwyvis moednebi (moRvarvis dros), wesierad gaanawilos 
nakadi farTobze, droulad Sewyvitos rwyva da nakadi Semdeg far-
Tobze gadauSvas, xolo kvlebSi miSvebis dros – nakadi Tanabrad ga-
anawilos kvlebSi da Tvalyuri adevnos kvlebSi wylis Tanabar moZ-
raobas. 

aucileblad saWiroa kvlebis winaswar gaxsna TiToeuli seqci-
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is farglebSi da morwyvisaTvis momzadeba, rom mrwyvels mxolod 
seqciaTa Soris wylis ganawileba dasWirdes.  

mrwyvelis garda saWiroa kidev damxmare muSa, romelmac Tval-
yuri unda adevnos sarwyav arxsa da TxrilSi wylis moZraobas, uka-
nasknelSi (sarwyav TxrilSi) saWiro raodenobis wylis gadmoSvebas, 
mis Tanabrad ganawilebas mrwyvelebs Soris, wyalmzomi xelsawyoe-
bis zust moqmedebas da saWiroebis mixedviT aucilebelia mrwyve-
lebs gaewios Sesabamisi daxmareba.  

mrwyvelTa mcirericxovan jgufSi am ukanasknel movaleobas 
TviT jgufis xelmZRvaneli asrulebs, xolo did jgufSi, sadac sa-
vargulebi erTdroulad irwyveba 4-5 nakadiT, damxmare muSa auci-
leblad saWiroa. 

rac Seexeba TviT rwyvas, es dRe-Ramis ganmavlobaSi 3 an ukidu-
res SemTxvevaSi, 2 cvlad unda mimdinareobdes, e.i. TiToeuli cvla 
8 an 12 saaTs unda muSaobdes. amrigad, Tu rwyva, magaliTad, 5 nakadiT 
da 3 cvlad mimdinareobs, jgufi 19 kacisagan Sedgeba, aqedan 15 
mrwyvelia, 3 damxmare da erTi jgufis xelmZRvanelia. 

jgufis xelmZRvanelis movaleobaa jgufis wevrebisa da sarwya-
vi wylis ganawileba da meTvalyureoba rogorc mrwyvelTa, ise sar-
wyavi qselis muSaobasa da rwyvis xarisxze. jgufis xelmZRvanelma 
unda icodes wylis xarjis gazomvis martivi wesebi da wylis xarjis 
Tanabar nakadebad ganawilebis xerxi. 

 
6.4. sarwyavi farTobis mosworeba-moSandakeba 

rwyvis swori organizaciis erT-erTi damabrkolebeli faqtoria 
reliefis uswormasworoba, rac metad aZnelebs rogorc droebiTi 
sarwyavi qselis damzadebas, ise TviT rwyvis Tanamedrove standarte-
biT warmoebas. aseTi reliefis mqone farTobi aucileblad moswore-
ba-moSandakebas saWiroebs. 

moSandakeba, saerTod, samSeneblo samuSaoTa rigs ekuTvnis. mo-
Sandakeba esaWiroeba rogorc sarwyav farTobebs, ise sxvadasxva da-
niSnulebis moednebs. 

pirvel SemTxvevaSi Cven saqme gvaqvs did farTobebTan, xolo 
meore SemTxvevaSi mcire zomis moednebTan, rogoricaa aerodromi, 
stadioni da sxv. 

sarwyavi farTobis moSandakebis dros muSaobas arTulebs is 
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garemoebac, rom moWrili niadagis siRrme 20-25 sm-s ar unda aRema-
tebodes niadagis doneebis cvlilebis Tavidan acilebis mizniT. 
amasTan dakavSirebiT, rTul amocanas warmoadgens saproeqto zeda-
piris SerCeva da praqtikaSi misi ganxorcieleba. 

sarwyavi farTobis moSandakebis dros SezRuduli varT samuSao 
drois simciriT (mosavlis aRebidan – Semdeg xvna-Tesvamde) da manqa-
na-iaraRebis SedarebiT mkacri reJimiT zedmeti datkepnis acilebis 
mizniT. 

im SemTxvevaSi, rodesac qanobi erTgvarovania, ukuqanobi ara 
gvaqvs da uTanasworoba mxolod 5-7 sm-s aRwevs, specialuri moswo-
reba saWiro ar aris. aseT SemTxvevaSi sruliad sakmarisia xnulis 
Cveulebrivi dafarcxva. 

danarCen SemTxvevebSi aucilebeli xdeba farTobis zedapiris 
specialurad mosworeba, rac zrdis muSaobis sirTulesa da miwis 
samuSaoTa moculobas. es ukanaskneli, uTanasworobis 20-25 sm farg-
lebSi meryeobis SemTxvevaSi, rogorc wyalTa meurneobis institutis 
(yofili saqarTvelos hidroteqnikisa da melioraciis samecniero-
kvleviTi instituti) ufrosi mecnier-TanamSromlis, teqnikis mecni-
erebaTa kandidatis, vera buaCiZis monacemebidan Cans, rom mosaSanda-
kebeli samuSaoebi 1 ha-ze 400 m3-ze metia. farTobis specialuri mos-
woreba SeiZleba msubuqi da kapitaluri iyos. 

msubuqi mosworeba gulisxmobs moxnul farTobze 7÷10 sm-is 
farglebSi arsebuli uTanasworobis mospobas greideriT. rac Seexe-
ba kapitalur mosworebas, 10 sm-ze meti uTanasworobis SemTxvevaSi 
saWiroa winaswari proeqtis Sedgena. 

proeqtis Sedgenis dros mosworebis farTobis erTeulad iReben 
rogorc mTel droebiT Targs, ise mis nawils – Cveulebriv, or ga-
momyvan kvals Soris moTavsebul farTobs. 

saqarTvelos rTuli mikroreliefis pirobebSi, sadac Cveulebriv 
Zlieri qanobi gvaqvs da TargisaTvis erTiani qanobis micemis dros 
mosalodnelia metad didi (zogan 50 sm) siRrmis fenebis moWra da 
miwis samuSaos xelovnurad gadideba, ukeTesia mosworebis erTdro-
ulad or gamomyvan kvals Soris farTobis aReba. 

mosworebis proeqtis Sedgenis dros miwis samuSaoTa moculo-
bis gamoTvlisaTvis analizur an grafikul meTods iyeneben. 

analizuri meTodi (vera buaCiZis monacemebis mixedviT), grafi-
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kulTan SedarebiT, ufro martivi da swrafia; rogorc grafikuli 
meTodi, igi ar saWiroebs planimetris gamoyenebas, kveTebis agebasa 
da sxv. 

mosworebas Cveulebriv mTliani moWris wesiT awarmoeben, rac 
SemdegSi mdgomareobs: proeqtis mixedviT moWris konturebs naxer-
xis dayriT an kiriani wylis mosxmiT aRniSnaven, mosaWrel adgilebs 
afxviereben (xnaven) da Semdeg mosworebas iwyeben. 

moxvnis siRrme niadagis moWris maqsimaluri simaRliT ganisaz-
Rvreba. 

niadagis moWra da dayra skreperiT sruldeba, xolo zedapiris 
saboloo mosworeba greideriT, am ukanasknelis ori mimarTulebiT 
(ganivi da grZivi) gatarebiT. 

 
6.5. sarwyavi sistemebis armatura 

sarwyavi sistemis gamarTuli muSaobisa da misi gegmiuri, nor-
mirebuli wyalsargeblobis organizebisaTvis aucilebelia: wylis 
miwodebisa da ganawilebis mudmivi marTva mis raodenobasTan, siCqa-
resa da mimarTulebasTan mimarTebaSi, sistemis morwyvis wyarosTan 
saWiro kavSiris regulireba, sistemis calkeuli elementebis Car-
Tva da gamorTva wyalsargeblobis gegmis Sesabamisad. es amocanebi 
sruldeba, pirvel rigSi, saTave nagebobis meSveobiT, rac sistemis 
magistralur arxs aerTianebs morwyvis wyarosTan da, meore rigSi, 
sarwyav qselze specialuri nagebobebis rigis meSveobiT, romlebic 
misi armaturis funqciebs asruleben. 

saTave nagebobis mowyoba mWidrodaa dakavSirebuli morwyvis 
wyaros xasiaTsa da reJimTan; amJamad Cven ganvixiloT sarwyavi sis-
temis armaturas. 

armaturis daniSnuleba da klasifikacia 

sarwyavi sistemis armaturis daniSnulebaa: 1) wylis raodenobis 
regulireba da gazomva, romelic miewodeba sistemis sxvadasxva na-
wilSi drois yovel momentSi wyalsargeblobis gegmis Sesabamisad; 
2) wylis horizontebis (dawnevis) regulireba sistemis sxvadasxva 
nawilSi; 3) arxebSi wylis siCqaris regulireba da sxvadasxva simaR-
lis biefebis SeuRleba; 4) wylis gayvana reliefis usworobebsa an 
dabrkolebebze, sadac SeuZlebelia misi gayvana miwis arxebis meSve-
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obiT; 5) wylis saWiro xarisxis regulireba (natanis Semcveloba). 
zemoTqmulis Sesabamisad, SesaZlebelia armaturis ZiriTadi sa-

xeobebis Semdegnairi dajgufeba: 
nagebobebi, romlebic aregulireben wylis raodenobas (xarjebs) 

sistemis sxvadasxva nawilebSi. es regulireba orgvarad xorciel-
deba: 1 – wylis saWiro raodenobis miwodebis an 2 – Warbi wylis 
arinebis meSveobiT. Sesabamisad, nagebobebi, romlebic amas ganekuTv-
neba, nawildeba or ZiriTad jgufad: 1) regulatorebi, romlebic 
axorcieleben wylis miwodebas gamanawilebel arxebsa da mindvrebze; 
2) wyalgamSvebi nagebobebi, romelTa meSveobiT arxebidan Warbi wylis 
gaSveba xdeba nawilobrivi an sruli daclisaTvis. maregulirebel 
nagebobebTan wylis raodenobis gazomvisaTvis unda iyos SeerTebuli 
wyalmzomi xelsawyoebi. 

nagebobebi, romlebic aregulireben wylis horizontebs sarwyav 
arxebSi: 1) gadamRobi Semtbori nagebobebi; 2) wyalgadasaSvebi sagde-
bebi, romelTa meSveobiT dauSvebeli xdeba arxebis gadavseba garkve-
ul doneze ufro maRla. 

nagebobebi, romlebic aregulireben wylis moZraobis siCqare-
ebs arxebSi – vardnilebi da swrafmdenebi. 

nagebobebi, romlebic emsaxureba arxebis wylis gayvanas sxvada-
sxva dabrkolebebze. maT miekuTvneba: 1) nagebobebi, romelTa ageba 
saWiroa arxebis gadakveTisas sxva wylis nakadebTan, gzebTan, xrameb-
Tan; akvedukebi, ukusifonebi; 2) nagebobebi, romlebic emsaxurebian 
wylis gayvanas rTul reliefebSi an erozirebul gruntebSi: Rarebi, 
milebi. 

wylis xarisxis maregulirebeli nagebobebi, Cveulebriv, Sedge-
nilia saleqarebisgan, romlebic mowyobilia arxebis calkeul mo-
nakveTebze. 

nagebobebis calke saxeobebi, romlebic arxze met-naklebad axlo-
saa ganlagebuli, erTiandeba erT saerTo kvanZSi: gverdiTi regula-
torebi umetes SemTxvevaSi gaerTianebulia Semtbor nagebobebTan; 
mizanSewonilia ramdenime regulatoris gaerTianeba erT gamanawile-
bel kvanZSi; vardnilebi xSirad gaerTianebulia regulatorebTan da 
a.S. 

samelioracio mSeneblobis daCqareba moiTxovs: 1) nagebobebis 
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tipizaciasa da standartizacias; 2) maTi calkeuli nawilebis damza-
debis standartizaciasa da blokuri mSeneblobis meTodebis gamoye-
nebas, gansakuTrebiT masobrivi nagebobebisaTvis sarwyav sistemaze.  

SemdgomSi Cven mxolod mokled ganvixiloT miTiTebuli nage-
bobebis ZiriTadi saxeobebi, maTi amocanebi, ganlageba da gamtaruna-
rianoba, radgan es aucilebelia sarwyavi sistemis moqmedebaze naTe-
li warmodgenisaTvis; konstruqciis sakiTxebi, nagebobebis gaangari-
Seba, maTi mSeneblobis wesebi da sxva ganixileba hidroteqnikuri na-
gebobebis kursSi. 

 
6.6. gverdiTi regulatorebi da Semtbori nagebobebi 

gverdiTi regulatorebi magistralur da gamanawilebel arxeb-
Si ganekuTvneba wylis raodenobis regulirebisaTvis, romelic mie-
wodeba TiToeuli ZiriTadi arxidan gverdiT arxebSi; maTze gavliT 
sarin gamanawilebelSi unda iyos gatarebuli garkveuli wylis xar-
jebi, miuxedavad xarjis meryeobis ZiriTad arxSi, da amitom, umetes 
SemTxvevaSi, aris saWiro maTi SeerTeba Semtbor nagebobebTan. 

regulatori da Semtbori nageboba qmnis gamanawilebel kvanZs, 
SesaZlebelia erTi an ramdenime gverdiTi regulatoris SeerTeba 
(Tu mocemul punqtSi ZiriTad arxidan gamodis ramdenime dabali ri-
gis gamanawilebeli) Semtbor nagebobasTan.  

gverdiTi regulatori unda iyos dayenebuli TiToeul sarin 
arxze da Semtbori gadamRobi nageboba – ZiriTad arxze. Tu horizon-
tebi, romlebic saWiroa gverdiTi arxebis muSaobisaTvis, ZiriTadi 
arxis minimaluri wylis horizontebze ufro dabalia, maSin Semtbo-
ri nageboba ar unda iyos mowyobili.  

sakiTxi arxze Setborvis saWiroebasa da simaRleze gadawyveti-
li unda iyos im miwebis yvelaze maRali niSnulebis analizis safuZ-
velze, romlebis morwyvac xdeba am arxidan. 

Semtbori nagebobebis ganawileba ZiriTadi arxis sigrZeze gani-
sazRvreba Semdegi mosazrebebis safuZvelze: manZili gamomavali arxis 
gverdiTi regulatoridan (B) Semtbor nagebobamde (A), ufrosi arxis 

dinebis mimarTulebiT (nax. 6.6), udris 
I
zl  , sadac z aris dambebis 

simaRlis gazrda maT normalur simaRlesTan SedarebiT. 
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nax. 6.6. saangariSo sqema 

Setborvis simaRle, romelic unda iyos Seqmnili A nagebobas 
meSveobiT, Seadgens hz  , sadac h  – wylis horizontebis maqsima-
luri sxvaobaa B regulatoris win, romelic unda iyos Seqmnili mi-
si normaluri muSaobisaTvis. Tu Semtbori nageboba A dadgmuli iq-
neba regulatorze B, maSin dambebis simaRle SeiZleba iyos ufro da-
bali, saSualod 0,5z sidideze. Setborvis gazrda, dambebis gaZvire-
bis garda, zrdis wylis filtracias arxidan. 

miTiTebuli garemoebebi gaTvaliswinebuli unda iyos Semtbori 
nagebobebis raodenobis daproeqtebis dros. 

sqema gamanawilebeli kvanZis, romelic Sedgenilia Semtbori A 
nagebobisgan mTavar arxze da gverdiTi B regulatorisgan sarin ga-
manawilebelze, naCvenebia naxazze 6.7. 

 

nax. 6.7. gamanawilebeli kvanZis sqema 



6.6 gverdiTi regulatorebi da Semtbori nagebobebi 115 
rogorc gverdiTi regulatorebi, aseve Semtbori nagebobebi 

SeiZleba iyos ori tipis: 
1) faris tipis, romelic muSaobs rogorc datborili naxvreti 

gverdiT kedelSi da axorcielebs wylis xarjis gaSvebasa da 
ganisazRvreba Semdegi damokidebulebiT: 

5,02 hCghQ    (m3/wm);          (6.4) 

2) wyalgadasaSvebi tipis, romelic muSaobs rogorc wyalsaSvi da 
axorcielebs Semdegi wylis xarjis gaSvebas: 

5,1
00 2 bhCghbhQ    (m3/wm).        (6.5) 

am formulebSi: 
g

vhh
2

0
0  , sadac 0h  aris dawneva da 0v  – Se-

modinebuli wylis xarji. 

Semtbori nageboba ZiriTad arxze. am nagebobis amocanaa – auci-
lebeli wylis horizontis mudmivi SenarCuneba ZiriTadi arxis (mis-
gan gamomavali gamanawileblebis normaluri muSaobisaTvis) zeda bi-
efze, miuxedavad xarjis meryeobisa am arxze.  

moyvanili damokidebulebidan Cans, rom wyalgadasaSvebi tipis 
Semtbori nagebobis dros wylis xarjebis garkveul meryeobas Seesa-
bameba ufro dabali wylis horizontis meryeoba zeda biefSi, xolo 
faris tipis Semtbori nagebobis dros xarjis meryeoba iwvevs wylis 
horizontis ufro Zlier meryeobas. 

praqtikam dagvanaxa, rom gamanawilebel arxebSi SesaZlebelia 
wylis xarjis mniSvnelovani moulodneli cvlilebebi (ZiriTadad 
gverdiTi rabebis moulodneli daketvis da gaxsnis dros), amitom 
Zalian mniSvnelovania Semtboravi nagebobebis meSveobiT wylis ho-
rizontebis meryeobis minimumamde dayvana, romelic dakavSirebulia 
xarjebis cvlilebasTan; Teoriulad am moTxovnaze ukeTesad pasu-
xobs wyalgadasaSvebi tipis Semtbori nagebobebi.  

magram wyalgadasaSvebi tipis Semtbor nagebobebs faris tipis 
nagebobebTan SedarebiT aqvT rigi arsebiTi nakli: 1) natanis dagro-
veba zRurblTan, 2) vardnis mrudis Seqmna – zeviT da sxvaobis – qve-
viT da 3) saketebiT manevrirebis sirTuleebi. 
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am naklovanebis gamo uaryofen wyalgadasaSveb tips da akeTeben 
faris tipis Semtbor nagebobebs (igive konstruqciis, rac gverdiTi 
regulatorebi). 

gverdiTi regulatori – wyalgasaSvebi sarini arxis TavSi – 
gankuTvnilia garkveuli wylis xarjis asaRebad ZiriTadi arxidan, 
misi saangariSo sididis SeZlebisdagvarad SenarCunebisaTvis, miuxe-
davad ZiriTad arxSi wylis xarjisa da horizontis cvalebadobisa. 
wylis xarjisa da horizontis meryeobas ZiriTad arxSi minimaluri 
zemoqmedeba unda hqondes wylis xarjze, romelic miewodeba gverdiT 
gamanawilebelze (nax. 6.8). 

 

nax. 6.8. regulatoris sqema 

am pirobebs ufro metad Seesabameba faris tipis rabi da amito-
mac gamoiyeneba gverdiTi regulatorebisaTvis; am tipis rabs ara 
aqvs zemoaRniSnuli naklovaneba, romelic Cveulia wyalgadasaSvebi 
regulatorebisaTvis (nax. 6.9). 

wylis gavlis siCqareebi regulatoris gavliT unda iyos daax-

loebiT 0,8÷1,3 m/wm; aseTi siCqareebis dros minimaluri dawneva, ro-

melic aucilebelia wylis gavlisaTvis regulatorze, Seadgens 5÷15 
sm. 

mcire siCqareebis misaRebad unda mivaRwioT, rom regulatorma 
imuSaos, rogorc datborili faris naxvreti. gverdiTi regulato-
rebis naxvretebis zRurbli unda iyos ganlagebuli mTavari arxis 
fskeris doneze an ufro dabla.  
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nax. 6.9. milis tipis daxuruli regulatori 

aseTi ganlageba aris gamowveuli moTxovniT, rom mTeli natani 

ZiriTadi arxebidan iyos gamotanili meore rigis arxebSi da dale-

qili mindorze da, aseve, naxvretis qvemodan aucilebeli datborvis 

pirobebiT. 

gverdiTi regulatorebi SeiZleba iyos ori tipis – Ria da da-

xuruli. 

Ria regulatori warmoadgens Ria tipis rabs arxis gverdiT ke-

delSi, Sedgenili erTi an ramdenime malasgan, romlebic iketeba fa-

ris an sxva saketebiT. regulatoris malebis sigane, Cveulebriv, 

aris 1,2÷1,8 m. Tu faris naxvretis sigane ar utoldeba arxis fskeris 

siganes, maSin gadasvla erTi siganidan meorisken unda iyos mdovred 
gakeTebuli. regulatoris tipi gamanawilebel qselze warmodgeni-
lia 6.10 naxazze. 

milis tipis daxuruli regulatori Cveulebriv gamoiyeneba 

mcire arxebze. milis muSaobis ori variantia SesaZlebelia: a) daw-

nevis qveS da b) dawnevis gareSe, rodesac mili muSaobs, rogorc 
wyalgadasaSvebi ganieri zRurbliT; amaze damokidebulia maTi gaan-

gariSebis meTodi.  

milebi keTdeba mrgvali an marTkuTxa kveTis; maTi saTavisi un-

da iyos kargad gaerTianebuli arxis fskersa da ferdoebTan nagebo-

bis gamorecxvisagan dasacavad. 
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nax. 6.10. milis tipis wyalgasaSvebi 

 

suraTze 6.2 asaxulia Tbilisis zRvaze mowyobili safexurebia-
ni formis wyalsaSvis saerTo xedi, xolo suraTebze 6.3 da 6.4 asa-
xulia sagarejos raionSi, sof. paldoSi, md. iorze saTave nagebobis 
ZiriTadi kvanZebis amsaxveli masala. 

 

sur. 6.2. Tbilisis zRvaze mowyobili safexurebiani formis wyalsaSvi 
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a) 

 
b) 

 
sur. 6.3. md. iorze saTave nageboba (sagarejos raioni, sof. paldo) 

a) saTave kvanZis zeda biefi; b) saTave kvanZis qveda biefi 
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a)               b) 

  
g)              d) 

   
sur. 6.4. md. iorze saTave nageboba (sagarejos raioni, sof. paldo): 

a) wylis gadadineba praqtikuli profilis wyalsaSvze; b) wyalmimRebi 
kvanZis saerTo xedi; g) samkameriani saleqaris saerTo xedi;  

d) SemauRlebeli nagebobis saerTo xedi 
 

6.7. sarwyavi sistemis teqnikur-ekonomikuri maCveneblebi 

sarwyav sistemas axasiaTebs ama Tu im raodenobis wylis dana-
kargi. amas garda, adgili aqvs wylis aorTqlebas arxidan e.i. wylis 
moZraobisas arxSi adgili aqvs ori saxis danakargs filtraciaze da 
aorTqlebaze, romelTa jams aucilebel danakargs uwodeben. am dana-
kargebisTvis akad. a.n. kostiakovi Semdeg formulebs iZleva: 

1. msubuq gruntebSi  %4,3
5,0Q

 ;                                       (6.6) 

2. saSualo gruntebSi   %9,1
4,0Q

 ;     (6.7) 
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3. mZime gruntebSi:          %7,0
3,0Q

 .             (6.8) 

praqtikulad danakargi erT kilometrze (%-obiT) unda gavam-
ravloT manZilze arxis saTavidan ℓ kilometris daSorebiT, e.i.  

Q
100


 (m3).       (6.9) 

margi qmedebis koeficienti tolia  

bruto

neto

q
q

 .           (6.10) 

m.q.k. mTeli sistemis farglebSi meryeobs farglebSi 0,3÷0,6, 
xolo kerZo SemTxvevebSi m.q.k.-is mniSvneloba - 0,8-0,85-sac aRwevs. 

 
6.8. wyliT sargeblobis saxeebi da sarwyavi qselis movla 

sarwyav sistemebSi wyliT sargeblobis ori saxe arsebobs: 
1) ganuwyveteli da 2) morigeobiTi; agreTve, arsebobs wyliT sargeb-
lobis e.w. mesame wesi, romelsac ewodeba moTxovnilebiT wyalsar-
gebloba. moTxovnilebis dros wyliT sargebloba gulisxmobs wylis 
did marags, vinaidan aq wylis moTxovnileba winaswar gansazRvruli 
ar aris.  

ganuwyveteli wyliT sargebloba gulisxmobs gegmianobas da 
wyali aqac sakmaod raodenobiTaa.  

morigeobiTi wylis sargeblobas mivmarTavT maSin, rodesac 
wylis erTgvar kriziss aqvs adgili da aucilebelia danakargebis 
minimumamde dayvana. 

amis garda, arsebobs wyliT momaragebis Sereuli saxe, umTavre-
sad morigeobiT da ganuwyvetliv. 

sarwyavi qselis normaluri eqspluataciisTvis saWiroa sarw-
yavi qselis movla da SekeTeba. es Seexeba rogorc gamtar, aseve ma-
regulirebel qselsac. maregulirebeli qseli damzadebuli unda 
iqnes rwyvis periodis dawyebamde da ganaxldes rwyvis win, xolo 
gamtari qseli gawmendili da SekeTebuli unda iyos rwyvis periodis 
dawyebamde. qselis movla, agreTve, gulisxmobs bogirebis, maregu-
lirebeli rabebis, wyalvardnilebis, saTavis da sxva saxis nawile-
bis SekeTebas, rac aucileblad rwyvis periodis dawyebamde unda Ca-
tardes. 
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Tavi VII. dawvimebiTi morwyva 
7.1. rwyvis specialuri wesebi  

rwyvis wesis gaumjobesebis erT-erT saxes warmoadgens rwyva 
gamoTesili kvlebiT. es wesi gamoiyeneba moRvarvis nacvlad, saTana-
dod gadakeTebuli saTesis saSualebiT, viwro mwkrivTaSorisebiT 
Tesvis SemTxvevaSi (saSemodgomo da sagazafxulo periodebSi). gamo-
mTesi nawilis win saTesis CarCoze mimagrebulia kvalgamvleblebi 
erTimeorisagan 70-80 sm-is daSorebiT, xolo Tesva Cveulebrivi six-
SiriT mimdinareobs. amgvarad, erTdroulad iTeseba rogorc kvalTa 
Soris manZili, ise TviT kvlebi, amitom am wess `gamoTesili kvlebiT 
rwyva ewodeba~; manZili kvlebs Soris 1,0 metrs ar aRemateba. 

baRebis rwyva – baRebis rwyvis dros, zemoaRniSnulis garda, 
iyeneben agreTve specialur wesebs: 

a) jamebSi datborviTi rwyva. am wess iyeneben xexilis baRebis 
mosarwyavad. sarwyavi kvali, Cveulebriv jamebidan 0,5÷1,0 m-iT aris 
daSorebuli, rwyvis am SemTxvevaSi 5 l/wm-s ar aRemateba, xolo Ti-
Toeuli jamis rwyvis xangrZlivoba damokidebulia jamis farTobze 
da rwyvis nakadsa da normaze (nax. 7.1).  

morwyvis norma aq heqtrebisa-
Tvis saWiro wylis raodenobiT ki 
ar ganisazRvreba, aramed jamebis 
raodenobisa da maTi zomis mixed-
viT, vinaidan irwyveba ara mTeli 
farTobi, aramed mxolod xis tanis 
irgvliv damzadebuli jamis far-
Tobi: 

 nrMM 1
10000

0    (m3),    (7.1) 

sadac M0 – aris mTliani farTobi-
saTvis gansazRvruli morwyvis 
norma, r – jamis radiusi (m), rome-
lic Cveulebriv 1,0 m-s aRwevs. 

)1( r  faqtobrivad morwyuli far-
Tobis radiusi TiToeuli jamis 

 

nax. 7.1. baRebis jamebSi  
datborviTi rwyva 
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farglebSi; n – nargavTa raodenoba 1 ha-ze, 14,3 . rwyvis dasaCqa-
reblad SeiZleba kvalSi mivuSvaT 10 l/wm-Si. am SemTxvevaSi 1 ha mo-
irwyveba 8,25 sT-Si, magram samagierod 2 mrwyveli dagvWirdeba. es 
wesi gamoiyeneba 1÷5 wlis nargavebSi, radgan ufro Zvel nargavebSi, 
piriqiT, mTavari yuradReba nargavTa mwkrivTa Soris farTobis 
rwyvas unda mivaqcioT, radgan maTi fesvTa sistema nargavis Ziridan 
Sors aris gadgmuli. 

b) baRebis rwyva kvlebis saSualebiT: Zvel nargavebian baRebSi 
aucileblad unda moirwyas mTeli farTobis datenianebis uzrunvel-
yofiT. aseT wess warmoadgens moRvarva an kvlebSi miSveba. ukeTesia 
rwyva kvlebSi miSvebiT, Tu amis saSualebas iZleva niadagi da nar-
gavTa mwkrivTaSorisebSi naTesi kultura. mwkrivebs Soris vamza-
debT ara TiTo kvals, aramed ramdenimes – mwkrivebs Soris datove-
buli manZilis mixedviT niadagis Tvisebebis mixedviT kvlebs Soris 
vtovebT 1,0÷1,5 m-s, xolo ganapira kvlebs vatarebT aucileblad ara 
umetes 1,0 m-is daSorebiT nargavTa mwkrivebidan. 

g) bostneulis rwyva datborviT: cnobilia bostneulis Tesva 
mcire moednebze 2÷3 m2-dan 50÷60 m2-mde, romelic yovelmxriv Semo-
sazRvrulia bazoebiT. aq moednebis gamoyofa warmoebs ara Tesvis 
Semdeg, aramed Tesvis win da ukve damzadebul moednebze iTeseba esa 
Tu is kultura. bostneulis datborviT morwyvis SemTxvevaSi ir-
wyveba erTdroulad ramdenime moedani, vinaidan TiTo moedanze saWi-
roa 3÷5 l/wm xarji, rwyvis nakadi bostnebSi ki udris 12÷15 l/wm-s. 
am meTodiT bostnebis rwyva gamarTlebulia mxolod msubuqi meqani-
kuri Sedgenilobis niadagebze. saSualo da mZime meqanikuri Sedgeni-
lobis niadagebze aucileblad gamoyenebul unda iqnes kvlebSi miS-
vebis wesi. 

 
7.2. dawvimebiTi morwyva 

sarwyavi miwaTmoqmedebis erT-erTi mTavari problema, rogorc 
cnobilia, rwyvaze Sromis nayofierebis zrdaa. SeiZleba iTqvas, rom 
am problemis srulad gadaWris erT-erTi ZiriTadi saSualebaa Tana-
medrove rwyvis wesis, am SemTxvevaSi, dawvimebiT morwyvis farTod 
gamoyeneba, xolo iseT bunebriv-sameurneo pirobebSi, sadac dawvime-
biT morwyva teqnikurad araa mizanSewonili an ekonomikurad arasak-
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maod efeqturia, misaRebia gaumjobesebuli zedapiruli morwyva 
sarwyavi milsadenebis, agregatebisa da melioraciuli daniSnulebis 
teqnikis gamoyenebiT (sur. 7.1, 7.2 da 7.3). 

 
sur. 7.1. bostneuli kulturebis dawvimebiTi morwyva 

 

sur. 7.2. sasoflo-sameurneo kulturebis dawvimebiTi morwyva 
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sur. 7.3. sasoflo-sameurneo kulturebis dawvimebiTi morwyva 

aRniSnuli Tvalsazrisidan gamomdinareobs, rom garkveul bu-
nebriv-sameurneo pirobebSi dawvimebiT morwyva SeiZleba ganxilul 
iqnes, rogorc zedapiruli morwyvis gaumjobesebis erT-erTi saSua-
leba, romelic iZleva rwyvis meqanizaciisa da avtomatizaciis, e.i. 
Sromis nayofierebis mkveTrad gazrdis SesaZleblobas. 

Sromis nayofierebis gazrdis garda, dawvimebiT morwyvas gaaC-
nia mTeli rigi upiratesobani zedapirul TviTdinebiT morwyvasTan 
SedarebiT:  

 aRaraa saWiro gamomyvani, damxmare da sarwyavi kvlebis daWra 
an sarwyavi zolebisa da beqobebis mowyoba; sakmaod xSirad aRa-
raa saWiro droebiTi sarwyavi arxebic; 

 ar mcirdeba an srulebiT ar ikargeba farTobi maregulirebeli 
sarwyavi qselis qveS. igive iTqmis am qselidan wylis danakarg-
ze; umjobesdeba sasoflo-sameurneo samuSaoTa meqanizaciis pi-
robebi; 

 niadagTan erTad teniandeba mcenaris zedapiri da miwispiris 
fena, mcirdeba temperatura da umjobesdeba mikroklimati, rac 
sasikeTod moqmedebs sasoflo-sameurneo kulturis zrda-ganvi-
Tarebasa da mosavalze;  

 ioldeba sarwyavi wylis survilisamebr dozireba, mcire rao-
denobis rwyvis normebis ganxorcieleba da xSiri rwyva. aqedan 
gamomdinare, advildeba niadagis tenianobis reJimis zusti re-
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gulireba optimalur sazRvrebSi da minimumamde daiyvaneba sar-
wyavi farTobebis daWaobebisa da damlaSebis SesaZlebloba; 

 advilia niadagis struqturis SenarCuneba da eroziuli movle-
nebis Tavidan acileba, Tuki dasawvimi mowyobiloba da samuSao 
parametrebi (rwyvis teqnikis elementebi) sworad iqneba SerCeu-
li; 

 sarwyav wyalTan erTad SeiZleba sasuqis Setana niadagSi xsnaris 
saxiT. am SemTxvevaSi sasuqis Setanis procesi mTlianad meqani-
zebulia da gaiafebuli, xolo misi ganawileba farTobze – sak-
maod Tanabari. 

dawvimebiT morwyvis uaryofiT mxareebad iTvleba: 

 damatebiTi energiis saWiroeba dawnevis Sesaqmnelad; 

 didi moTxovnileba liTonsa da sxva deficitur masalebze (mi-
lebi, tumboebi da sxv.); 

 dasawvimi mowyobilobis siZvire da saerTod didi kapitaluri 
dabandebis saWiroeba; 

 wylis araTanabari ganawileba sarwyav farTobze qaris SemTxve-
vaSi; 

 susti wyalgamtari niadagebis saWiro siRrmeze gatenianebis Se-
neleba; 

 zogierTi mcenaris uaryofiTi reaqcia am wesiT morwyvaze, ro-
goricaa, magaliTad, ZaRlyurZenas ojaxis zogierTi warmomad-
geneli (venaxi), pomidori da sxva, gamoixateba specifikuri 
avadmyofobis warmoSobiT garkveul klimatur zonebSi. 

zemoaRniSnulis miuxedavad, dawvimebiT morwyvas didi perspeq-
tivebi aqvs. igi morwyvis uaRresad progresuli wesia, vinaidan misi 
gamoyeneba SeiZleba farTo masStabebiT _ did farTobebze TiTqmis 
yvela sasoflo-sameurneo kulturisaTvis, sakmaod moxerxebuli da 
saimedoa muSaobaSi da iZleva muSaxelis didi raodenobiT gamoTavi-
suflebis udides SesaZleblobebs. amitom ueWvelia, mecnierebisa da 
teqnikis progressa da qveynis samrewvelo-ekonomikuri potencialis 
gadidebasTan erTad igi sul ufro da ufro intensiurad dainergeba 
praqtikaSi. 

dawvimeba gansakuTrebiT did efeqts iZleva: periodulad gval-
vian da Warbtenian raionebSi, sadac rwyva calkeul mokle periodeb-
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Sia saWiro; didi qanobebisa da rTuli reliefis pirobebSi; minera-
lizebuli gruntis wylebis zedapirTan axlo mdebareobis dros; 
Zlier wyalgamtar da dajdomad niadag-gruntebis pirobebSi. 

dawvimeba morwyvis SedarebiT axali wesia. sainteresoa aRiniS-
nos, rom mas safuZveli Caeyara me-19 saukunis meore naxevarsa da me-
20 saukunis dasawyisSi. igi jer kidev 1875 wels yofila gamoyenebu-
li inJiner g. m. aristovis mier saratovis guberniis qalaq petrov-
skis raionSi. es pirvelyofili dasawvimi sistema Sedgeboda hidran-
tebiani liTonis milsadenisa da 250 m sigrZis moqnili milisagan, 
romelic aRWurvili iyo wylis gamSxefi mowyobilobiT. cota ufro 
mogvianebiT am axali wesis gamoyeneba daiwyes germaniaSi, inglissa 
da sxva qveynebSi. 

amerikis SeerTebul StatebSi dawvimebiT morwyvis cdebi aRiniS-
neba 1896 wlidan, xolo 1901 wels dainerga ramdenime fermaSi. maSin-
deli dasawvimi sistema Sedgeboda stacionaruli milsadenisagan, 
romelic aRWurvili iyo wylis gamSxefi nacmebiT. 

postsabWoTa sivrceSi kvleviTi samuSaoebi dawvimebiT morwy-
vis xaziT daiwyo 1928 wlidan Sua aziis mebambeobis raionebSi. saqar-
TveloSi ki 1931 wlidan – akad. a.i. didebuliZis xelmZRvanelobiT. 
dasawvimi mowyobilobis seriuli gamoSveba daiwyo 1950 wlidan. imis 
sailustraciod, Tu rogori swrafi tempiT inergeba dawvimebiTi 
morwyva, moviyvanT Semdeg monacemebs: postsabWoTa sivrceSi 1965 
wels dawvimebis wesiT irwyveboda 760 aTasi ha, rac mTeli sarwyavi 
farTobis 6,6%-s Seadgenda, xolo 1989 wels 8300 aTas ha-s, e.i. gai-
zarda daaxloebiT 11-jer da Seadgenda mTeli sarwyavi farTobis 
TiTqmis 42%-s. sayuradReboa sarwyavi farTobebis zrdis tempis di-
namika: 

1960–1965 wlebSi sarwyavi farTobi gaizarda 109 aTasi ha-iT, 
1965–1970 wlebSi – 910 aTasi ha-iT, 
1970–1975 wlebSi – 2750 aTasi ha-iT, 
1975–1980 wlebSi – 1580 aTasi ha-iT, 
1980–1985 wlebSi – 2300 aTasi ha-iT. 

saqarTveloSi 1965 wels dawvimebis wesiT irwyveboda daaxloe-
biT 8 aTasi ha, 1977 wels - 27,9 aTasi ha, xolo 1982 wels ukve - 45 
aTasi ha. uaxloesi momavlisaTvis dasaxulia aseTi wesiT sarwyavi 
farTobebis mniSvnelovnad da swrafi tempiT gazrda. 
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7.3. dasawvimi mowyobiloba da misi moqmedeba 

iseT sarwyav sistemebs, romlebSiac niadagis gatenianeba dawvi-
mebiT morwyvis wesiT warmoebs, dawvimebis sistemebs uwodeben. 

wylis nakadis gadaqceva xelovnuri wvimis wveTebad xdeba saw-
vimari, anu dasawvimi nacmebiT an aparatebiT, maTSi Seqmnili wylis 
dawnevis Sedegad. wvimis ganawileba farTobis zedapirze warmoebs 
uSualod milsadenze dayenebuli nacmebiTa da aparatebiT, anda spe-
cialuri dasawvimi (sawvimari, sawvimebeli, damawvimebeli) mowyobi-
lobis meSveobiT, romlebic iyofian manqanebad, agregatebad da dana-
dgarebad, romelTa erT-erTi ZiriTadi elementia zemoaRniSnuli 
sawvimrebi. 

sarwyavi sistemis kvebis wyarodan (mdinare, gubura, Wa, sarwya-
vi arxi da a.S.) dasawvim mowyobilobamde wylis miyvana warmoebs sa-
dawneo milsadenebis an Ria sarwyavi arxebis sistemis meSveobiT. 

zogadad rom vTqvaT, dawvimebis mowyobilobis ZiriTadi elemen-
tebia: wylis dawnevis Semqmneli organo, sadawneo milsadenebi (sa-
transporto da gamanawilebeli, anu sarwyavi) da TviT sawvimari. am 
ZiriTadi elementebis sxvadasxvagvari SeTanwyobiT ganisazRvreba 
dawvimebis mowyobilobis konstruqciebisa da sistemebis nairsaxeoba. 

wylis dawnevis Semqmnel organos, Cveulebriv, sxvadasxva saxis 
tumbo (centridanuli, propeleriani, dguSiani da a.S.) warmoadgens, 
romelic moqmedebs eleqtro an Sidawvis Zravis meSveobiT. tumbo da 
Zrava, Cveulebriv, damontaJebulia erT sayrdenze,rac wyaroze dab-
la mdebareobs. 

muSaobisaTvis saWiro dawnevis sididis mixedviT ganarCeven da-
baldawnevian (30 m), saSualodawnevian (30÷50 m) da maRaldawnevian 
(50÷100 m) dasawvim mowyobilobebs da dawvimebis sistemebs. 

dawvimebis mowyobilobis erT-erTi ZiriTadi elementi – sadaw-
neo milsadeni – SeiZleba iyos stacionaruli an arastacionaruli 
(xeliT gasatani, sakuTari ZraviT, traqtoriT da sxv.). aRniSnuli 
milsadenis gadaadgilebis niSnis mixedviT SeiZleba gavarCioT sta-
cionaruli, naxevradstacionaruli da arastacionaruli dawvimebis 
sistemebi: stacionarul sistemebSi, rogorc satransporto, ise ga-
manawilebel milsadenebs da, saerTod, mTel dawvimebis mowyobilo-
bas mudmivi mdebareoba ukavia. naxevradstacionarul sistemebSi 
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satransporto milsadeni stacionarul mdgomareobaSia, xolo gama-
nawilebeli milsadeni da, masTan erTad, mTeli dasawvimi mowyobi-
loba, agregatebisa da danadgarebis saxiT, unda gadaadgildes erTi 
poziciidan meoreze. gadasaadgilebel sistemaSi mTeli dawvimebis 
mowyobiloba (tumbos, Zravas, milsadenisa da sawvimaris CaTvliT) 
gadasaadgilebelia an moZraobs rwyvis procesSi. 

a) sawvimari nacmebi da aparatebi 
dawvimebis mowyobilobis erT-erTi ZiriTadi muSa organoa saw-

vimari. is sxvadasxva tipisaa. arCeven sawvimar nacmebs da sawvimar 
(anu dasawvim) aparatebs. xelovnuri wvimis warmomqmnel kvanZs, ro-
melsac ara aqvs moZravi nawilebi, nacmi ewodeba, xolo imas, rome-
lic wvimis warmomqmnel da farTobze mis gamanawilebel moZrav ele-
mentebs Seicavs – dasawvimi aparati. 

wvimis wveTebis haerSi gadatyorcnis siSoris, anu moqmedebis 
radiusis mixedviT ganarCeven mokleWavlian, saSualoWavlian da 
grZelWavlian sawvimarebs. mokleWavlianebis, anu dabalwneviani moq-
medebis radiusia 10 m-mde, saSualoWavlianebis – 35 m-mde, grZelWav-
lianebis – 100 m-mde da meti. 

sawvimari nacmebi, Cveulebriv, mokleWavlianebia, xolo apara-
tebi ki – umetesad saSualo da grZelWavlianebi. mokleWavliani 
nacmebi energias (dawnevas) saWiroeben da ufro Tanabrad rwyaven, 
rac maT Rirsebas warmoadgens, magram, samagierod, moqmedebis radi-
usi mcire aqvT (<10 m). maTTan SedarebiT grZelWavliani aparatebi 
3÷6-jer met energias saWiroeben. saSualoWavlian aparatebs ki Sua-
ledi mdgomareoba ukaviaT mokleWavlian da grZelWavlianTa Soris. 

nacmebi sxvadasxva konstruqciisaa, romelTagan yvelaze farTo 
gamoyeneba aqvT defleqtorul (amreklav) da Wavlur nacmebs. 

defleqtorul nacmSi xvretidan didi siCqariT gamosuli kom-
paqturi Wavli, ecema ra konusisebur defleqtors, airekleba an 
garSemoedineba mas da warmoqmnis wylis Txel afsks, romelic haerSi 
iSleba calkeul wveTebad. aseTi nacmiT morwyuli wris farTobis 
radiusi gamoisaxeba empiriuli formuliT: 

d
H

HR
0014,043,0 

  (m),       (7.2) 

sadac d – nacmis xvretis diametria (m); H – wylis dawneva xvretis 
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win (m). Sefardeba 
d
H

 unda iyos sazRvrebSi 2000200 
d
H

. 

defleqtori SeiZleba iyos ara marto konusiseburi, aramed 
brtyelic, romelic horizontTan daxrili iqneba 30÷38°-iT, anda 
kovziseburi (nax. 7.2). aseTi nacmebiT irwyveba naxevarwre an seqto-
ri. 

 

nax. 7.2. dawvimebiTi morwyvis sqema 

defleqtoruli nacmebis Rirsebad iTvleba: mcire energiis sa-
Wiroeba wvimis warmosaqmnelad, wvimis kargi xarisxi da didi saime-
dooba muSaobaSi. 

rodesac wvimis gamosadeni xvretis (saqSenis) diametria 2÷4 mm, 
sakmarisia 4÷6 m dawneva, xolo Tu diametri 12÷14 mm-ia, maSin 12÷16 m. 
warmoqmnili wvima xasiaTdeba wvrili wveTebiT – diametriT 1 mili-
metramde da Tanabrad nawildeba farTobis zedapirze. 

defleqtoruli nacmebis ZiriTad naklovanebad iTvleba mcire 
moqmedebis radiusi – (4÷8 m). amitom aseT nacmebs, umetesad, amonta-
Jeben moZrav dasawvim manqanebze (ДДА-100М, ДДА-100МА), agreTve 
gadasatan dasawvim danadgarebze КДУ-55 da sxv. didi gamoyeneba aqvT 
aseT nacmebs skverebis, yvavilnarebis, gazonebisa da saTburebSi ga-
moyvanili mcenareebis mosarwyavad. aseT SemTxvevebSi nacmebi damon-
taJebulia miwisqveSa stacionarul an gadasatan gamanawilebel mil-
sadenebze. 
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aRniSnuli mizniT gamoiyeneba agreTve napraliani, centridanu-

li da sxva nacmebi. 
napraliani nacmi warmoadgens moxril Tavdacmul mils; mis erT 

mxareze ganivi (radialuri) mimarTulebiT amoWrilia h = 3÷7 mm si-
ganis naprali, romelic horizontTan daxrilia 30°-iT. napralis si-

ganis Sefardeba sigrZesTan unda iyos 
10
1...

5
1

 farglebSi ise, rom seq-

toruli kuTxe  Seadgens 60÷120°. aseTi nacmebi gamoiyeneba maSin, 
rodesac mizanSewonilia an saWiroa gamanawilebeli milsadenis mxo-
lod erT mxareze morwyva da ara wriulad. 

centridanuli nacmis korpuss brtyeli lokokiniseburi kolo-
fis forma aqvs, romelic gegmaSi arqimedes spirals emsgavseba. 

milyelidan wylis eqscentrulad Sesvlis Sedegad spiralur 
korpusSi adgili aqvs grigalur moZraobas, ris Sedegadac korpusis 
zeda mxareze moTavsebul naxvretTan warmoiqmneba rgoluri nakadi, 
romlis centrSi Seuvsebeli cilindruli area. atmosferoSi gamo-
svlisas nakadi warmoqmnis konusuri formis wylis afsks, romelic 
naxvretidan dacilebis mixedviT iSleba wveTebad. aseT nacmebs def-
leqtori ara aqvT da sakmaod saimedoa muSaobaSi. maTi gamoyeneba 
imave pirobebSi SeiZleba, rogorSic defleqtoruli nacmebisa. 

Wavluri nacmebis xvretidan anu, rogorc amboben, saqSenidan 
didi siCqariT amosuli wylis kompaqturi Wavli xvdeba ra haeris 
winaaRmdegobas, TandaTanobiT iSleba wveTebad. rac ufro metia Wav-
lis siCqare, miT ufro kargad iSleba igi wvril wveTebad. aseTi 
nacmebi gamoiyeneba yvela saxis mbrunav dasawvim aparatebSi. konst-
ruqciuli TvalsazrisiT TviT nacmebi TiTqmis erTnairia, magram is 
aparatebi, romlebSic gamoyenebulia aseTi nacmebi, mniSvnelovnad 
gansxvavdebian erTmaneTisagan: brunvis principis, dawnevisa da xar-
jis, moqmedebis radiusis, wvimis xarisxisa da mTeli rigi sxva maCve-
neblebis mixedviT (nax.7.3). 

 
nax. 7.3. mokleWavliani sawvimari nacmi – konusuri 

 defleqtoris sqema 
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     a) 

 
b) 

 
sur. 7.4. mokleWavliani sawvimari nacmebi:  

a) kovziseburi defleqtoriT; b) centridanuli 
 

am maCveneblebze gavlenas axdens ara marto nacmis konstruqci-
uli zomebi, anu kalibri, aramed nacmis win wylis moZraobis reJimic. 
amitom, rogorc wesi, nacmis win unda iyos wylis damawynarebeli 
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swori ubani cilindruli milis saxiT, romelsac lula ewodeba. ma-
Sasadame, nacmi warmoadgens lulis gagrZelebas, anu mis bolo na-
wils. nacmsa da lulas erTianad xan dasawvimi aparatis nacms uwode-
ben, xan aparatis lulas, xan kidev Wavlur lulas. mravali gamok-
vlevis safuZvelze dadgenilia aparatis lulis racionaluri for-
ma, romelic naCvenebia suraTze 7.5. 

lulis daxrilobis kuTxes 
horizontTan, Cveulebriv, iReben 
28÷32°. lulis SemaerTebeli 
muxlis moxveulobis radiusi 
unda iyos 2,5D, sadac D lulis 
diametria. muxlis Semdeg lulis 
im ubnis sigrZe, sadac grigalu-
ri dinebis Caqroba xdeba, unda 
iyos aranakleb 2D. damawynarebe-
li ubani mTavrdeba e.w. Wavlis 
gammarTveli nawiliT, romelic 
warmoadgens lulis RerZis gas-
wvriv grZivad Calagebuli swori 
firfitebisagan Sedgenil gamWo-
lujredovan xvrelebs, anda mi-

lebs. am ubnis sigrZe unda iyos 2,5D. lulis bolo nawils, anu sa-
kuTriv nacms unda hqondes konusuri an cilindruli forma, romlis 
sigrZe unda iyos 2,5D, xolo saqSenis diametric – 0,3D. lulis dia-
metric D unda iyos iseTi, rom masSi moZraobis siCqare ar aRemate-
bodes 3 m/wm-s. saqSenidan gamosuli Wavli unda iyos Sekruli, gam-
Wvirvale da misi daSla ar unda daiwyos 1 metrze axlos. 

dasawvimi aparatis lulis brunva vertikaluri RerZis garSemo 
warmoebs sxvadasxva xerxiT (nax. 7.4): hidravlikuri Zravas meSveo-
biT Zalebis angariSze, romlebic warmoiqmnebian, rodesac lulas an 
nacms aqvs horizontaluri moxriloba; amrekl reaqtiulniCbiani 
(frTebiani) mxreulis meSveobiT, romelic sawyis mdgomareobaSi brun-
deba sapirwoniT, e.i. simZimis ZaliT; ukumqcevi (damabrunebeli) zam-
bariani mxreulis meSveobiT; iZulebiTi meqanikuri amZravis meSveobiT, 
romelic SeerTebulia sawvimebeli agregatis ZravTan da a.S. 

 
sur. 7.5. Wavlis gadatyorcnis didi 

siSoris mqone aparatis lula 
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nax. 7.4. sxvadasxva saxis mabrunebel mowyobilobiani dasawvimi aparatebi: 
a – hidravlikuri ZravaTi mbrunavi grZelWavliani aparati DДА-15;  

b – lulis bolo nawilSi saqSenis moxrilobis (gegmaSi) Sedegad warmoq-
mnili reaqtiuli Zalis meSveobiT mbrunavi saSualoWavliani aparati ДН-
1; g – saqarTvelos hidroteqnikisa da melioraciis samecniero-kvleviTi 
institutis mier konstruirebuli aparati, romelic brunavs reaqtiul-
niCbiani mxreulis saSualebiT; d – `fregatis~ tipis saSualoWavliani 
orsaqSeniani reaqtiulniCbiani mxreulis saSualebiT mbrunavi aparati, 

romelic sawyis mdgomareobaSi brundeba zambaris meSveobiT;  
e – dasawvimi aparatis brunvis meqanizmis mxreulis defleqtoruli mow-

yobilobis muSaobis sqema: 1 – niCabi (frTa), 2 – Wavlis gampobi;  
v – saqarTvelos hidroteqnikisa da melioraciis samecniero-kvleviTi in-

stitutis mier Seqmnili aparati seqtoruli mowyobilobiT 
 

vinaidan Tavisufali Wavlis daSla wvimis wveTebad iwyeba apa-
ratidan garkveuli manZilis daSorebiT, amitom aparatis irgvliv 
axlomdebare farTobis mosarwyavad iyeneben damatebiT damxmare nac-
mebis saxiT. nacmebis raodenobis mixedviT aparatebi SeiZleba iyos 
erT, or an samsaqSeniani an, rogorc zogjer amboben, erT, or an sam-
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Wavliani an luliani. damatebiTi saqSenebis moqmedebis radiusebi 
SedarebiT naklebia, vidre ZiriTadi saqSenisa da isini unda SeirCes 
ise, rom maT uzrunvelyon mTeli farTobis Tanabari gatenianeba. 

Wavlis gampobi da gamfrqvevi mowyobiloba warmoadgens raime 
formis defleqtorul zRudes (Zgides), romelze dacemisas Wavli 
airekleba da wvimis saxiT gamoiyofa SedarebiT axlo manZilze. 

rogorc wesi, Wavlis gamfrqvevi da gampobi mowyobiloba SeTav-
sebulia aparatis mabrunebel organosTan – zogierT SemTxvevaSi 
mxreulTan, romelic periodulad Sedis WavlSi da iZulebiT gamo-
yofs Wavlidan wvimis wveTebs aparatTan axlos mdebare farTobis 
mosarwyavad. 

rodesac Wavlis daSla wvimis wveTebad xdeba iZulebiT gampo-
bisa da gamfrqvevis meSveobiT, maSin aparatebi Cveulebriv erTsaqSe-
niania, xolo Tu Wavlis daSla Tavisuflad warmoebs, maSin or an 
samsaqSeniani. 

Wavlis Tavisufali da iZulebiTi daSlis SeTanawyobis sauke-
Teso nimuSs warmoadgens saqarTvelos hidroteqnikisa da meliora-
ciis samecniero-kvleviTi institutis mier Seqmnili dasawvimi apa-
ratebi. igi Sedgeba lulis, saqSenis, mbrunavi moqanave mxreulisagan. 
aparati magrdeba dgarze xraxniani WanWikebisa da qanCebis meSveobiT. 
mxreulis wina mxarze moTavsebulia reaqtiuli niCabi da Wavlis 
gampobi Zgide, xolo ukana mxareze sapirwone, romelic Tavisi wonis 
zegavleniT ayenebs an abrunebs niCabs saqSenis win sawyis mdgomareo-
baSi. rodesac Wavli xvdeba niCabs, warmoiqmneba reaqtiuli Zala, 
romlis horizontaluri mdgeneli iwvevs aparatis mobrunebas ramde-
nime gradusiT (2÷4°), xolo vertikaluri mdgenelis moqmedebis Se-
degad niCabi qvemoT iwevs da gamodis Wavlidan, magram sapirwone ma-
Sinve ukan abrunebs mas. amgvarad, meordeba Wavlis dartyma niCabze 
da aparatis biZgiseburi brunva. 

Wavlidan niCbis gamosvlisas dgeba iseTi myisi momenti, rode-
sac Wavli arafers ar exeba da wveTebad daSla Tavisuflad warmo-
ebs. ase warmoqmnili wvima metwilad aparatidan didi manZiliT da-
Sorebul zonaSi nawildeba. rodesac niCabi sawyis mdgomareobas ub-
rundeba, uwinares yovlisa, WavlSi Sedis nakadis gampobi defleqto-
ruli Zgide, romlis meSveobiTac warmoqmnili wvimis wveTebi, Ziri-
Tadad, aparatis irgvliv, axlo manZilze nawildeba. WavlSi niCbis 
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Sesvlis momentSi, rodesac gampobi Zgide ukve gamodis Wavlidan, 
aparatis brunvis dawyebasTan erTad xdeba Wavlis arekvla da wvimis 
saxiT gafrqveva. ase warmoqmnili wvima metwilad aparatidan saSua-
lo manZiliT daSorebul zonaSi nawildeba. 

rogorc zemoT vnaxeT, reaqtiuli niCabi warmoadgens ara marto 
aparatis mabrunebel organos, aramed SeTavsebiT Wavlis amrekl da 
gamfrqvev organosac. amitomac aseT aparatebs xSirad amreklfrTe-
bian an amreklniCbian aparatebsac uwodeben. 

xSirad aparatebs ukeTdeba e. w. seqtoruli mowyobiloba, ro-
melic saSualebas iZleva rwyva vawarmooT ara mTel wreze, aramed 
sasurveli seqtoris farglebSi. aseT aparatebs seqtoruls uwode-
ben.  

arsebobs kombinirebuli aparatebic, romlebiTac SesaZlebelia 
rwyvis warmoeba rogorc wriulad, aseve seqtorulad, saWiroebis 
mixedviT. 

b) Wavluri aparatebis moqmedebis radiusi 
Wavlis gadatyorcnis siSore horizontalur sibrtyeze, anu 

aparatis moqmedebis radiusi ganisazRvreba sxvadasxva empiriuli da 
naxevrad empiriuli formulebiT (a.i. didebuliZis, b.m. lebedevis, 
v.m. markvardes, j.m. kervaliSvilisa da sxv.) 

rodesac nacmidan wylis gamodinebis siCqare mcirea da Wavli 
erTiani, anu kompaqturia mTel sigrZeze – dacemis adgilamde, maSin 
misi gadatyorcnis siSore daaxloebiT iseTivea, rogorc myari sxeu-
lis gadatyorcnis siSore uhaero sivrceSi (an garemos winaaRmdego-
bis mxedvelobaSi miuReblad), romelic gamoisaxeba fizikidan da me-
qanikidan kargad cnobili Teoriuli formuliT: 

0

2
0 2sin 
g

VR   (m),     (7.3) 

sadac 0V  – sawyisi siCqarea, 0  – gasrolis kuTxe, g – simZimis Za-

lis aCqareba. formulidan Cans, rom gadatyorcnis maqsimaluri si-

Sore iqneba maSin, rodesac 12sin 0  , anu rodesac .450   

am formulas xSirad Wavlis gadatyorcnis siSoris Teoriul 
formulas uwodeben. 

dasawvimi Wavli moZraobis dros haeris winaaRmdegobis gavle-
niT iSleba wveTebad da amitom misi gadatyorcnis siSore, Cveulebriv, 
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gacilebiT naklebia Teoriulad mocemulze. igi damokidebulia ro-
gorc Wavlis sawyis diametrze, aseve gasrolis kuTxeze. eqsperimen-
tuli gamokvlevebiT dadgenilia, rom saSualo diametris mqone Wav-
lebis ( 4020d  mm) gadatyorcnis siSore mkveTrad matulobs, ro-
desac gadatyorcnis kuTxe izrdeba 0-dan 25°-mde, aRwevs maqsimums, 

rodesac  5,32320 , xolo kuTxis Semdgomi gadidebisas iwyebs 

Semcirebas. mcire diametris mqone dasawvimi WavlebisaTvis ki gada-

tyorcnis maqsimalur siSores adgili aqvs, rodesac  25200 . 

Wavlis gadatyorcnis siSoreze gavlenas axdens agreTve nacmis 
tipi. eqsperimentulad dadgenilia, rom am mxriv umjobesia e.w. ko-
nusisebri krebadi nacmebi, rodesac konusurobis kuTxe Seadgens 

 4034 -s. 
Wavlis gadatyorcnis siSores, sakmaod xSirad, angariSoben 

profesor b.m. lebedevis formuliT: 

0

00025,04,0
d
H

HR


s  (m),        (7.4) 

sadac H aris dawneva nacmis win (m); 0d  – Wavlis diametri nacmidan 

gamosvlisas (m). 
Tu aparatis lulaSi aris aseTi elementi, romelic iwvevs naka-

dis aRgznebas, maSin gadatyorcnis siSore mcirdeba da am formulis 
mniSvnelSi 0,4-is nacvlad unda Caiweros 0,5. 

es formula samarTliania, rodesac aparatis lulis daxris 

kuTxe horizontTan Seadgens  320 -s da 
0d

H
 icvleba farglebSi 

4000800
0


d
H

. 

Teoriulad ufro dasabuTebuli da zogadia v.m. markvardes 
formula: 

0
0

6,12

0

sine11

2sin2

0 



d
H

HR
d

H
















s  (m),    (7.5) 

sadac 98,096,0   siCqaris koeficientia nacmisaTvis, 718,2e   – 
naturaluri logariTmis fuZe. 
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am formulis analizi gviCvenebs, rom 
0d

H
– sididis Semcirebisas 

is daxris kuTxe 0 , romelic uzrunvelyofs Wavlis maqsimaluri 

gadatyorcnis siSores, TandaTanobiT izrdeba da miiswrafis 45°-

sken, xolo rodesac 30002000
0


d
H

, maSin aRniSnuli kuTxe Seadgens 

32,5°-s.  

irkveva agreTve, rom )/( 0dH  fardobis gadidebiT Wavlis sim-

Zlavre jer klebulobs, Rebulobs minimalur mniSvnelobas – 1600-s, 

rodesac 20001600)/( 0 dH , xolo Semdeg ki matulobs. 

wyalTa meurneobis institutis profesoris, j. kervaliSvilis 
formulas ki aqvs Semdegi saxe: 

03

00

25

0

sin1064,31

2sin2










d
H

d
H

HRs  (m),     (7.6) 

es formula miRebulia saqarTvelos hidroteqnikisa da melio-
raciis samecniero-kvleviTi institutis (axlandeli saqarTvelos 
teqnikuri universitetis wyalTa meurneobis instituti) profeso-
ris, a.i. didebuliZis sistemis reaqtiuli niCbiani dasawvimi apara-
tebis gamocdisas. 

moyvanili formulebiT SeiZleba ganisazRvros Wavlis gatyorc-
nis sixSire, rodesac traeqtoria stacionarul mdgomareobaSia, e.i. 
rodesac aparati ar brunavs. 

brunvis Sedegad Wavli iRuneba da misi gadatyorcnis sixSire 
anu aparatis moqmedebis radiusi mcirdeba. rodesac brunvaTa rao-
denoba izrdeba 0,1-dan 1 br/wT-mde, moqmedebis radiusi, Sesabamisad, 
mcirdeba daaxloebiT 5÷15%-iT. garda am moqmedebisa, radiusze gav-
lenas axdens agreTve aparatis mabrunebeli meqanizmisa da Wavlis 
gampobi (gamfrqvevi) mowyobilobis konstruqciac. ase magaliTad, 
Tu brunva warmoebs hidroturbinebis meSveobiT, romlebic iyeneben 
Wavlis energias, moqmedebis radiusi mcirdeba 6÷9%-iT; Tu aparatis 
lulas aqvs naprali, saidanac Wavli gamoedineba da amis Sedegad 
warmoqmnili reaqciuli Zalis meSveobiT aparati brunavs, misi moq-
medebis radiusi mcirdeba 4÷7%-iT. 
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imisaTvis, rom aRniSnuli damatebiTi winaaRmdegobebis Sedegad 

moqmedebis radiusi ar Semcirdes, mimarTaven sxvadasxva konstruq-
ciul xerxebs da brunvaTa ricxvi ar unda aRematebodes 1/2 br/wT-s. 

stacionarul mdgomareobaSi Wavlis gadaytorcnis siSoresa 
(Rs) da aparatis brunvis dros moqmedebis radiuss (R) Soris damoki-
debuleba zogadad SeiZleba gamoisaxos Semdegnairad: 

 ss RRR 





 


100

100
100

100
100

100 321   (m),   (7.7)  

sadac 1 , 2  da 3  – Sesabamisad gamosaxaven moqmedebis radiusis 

Semcirebas procentebSi, brunvis, mabrunebeli meqanizmisa da Wavlis 
gampobi mowyobilobis gavlenis Sedegad;   – koeficientia, romelic 
gamosaxavs moqmedebis radiusis Semcirebas yvela zemoaRniSnuli 
faqtoris erToblivi moqmedebis Sedegad. 

a.i. didebuliZis sistemis aparatebi im momentSi, rodesac maq-
simalur siSoreze Wavlis gadatyorcnas aqvs adgili, ar brunaven, 

e.i. 01  . aRniSnul momentSi Wavlis gampobi frTa ar edeba Wavls, 

e.i. 02  . am aparatis lulas saerTod ara aqvs naprali, e.i. 03  . 

maSasadame, aseTi aparatebisaTvis 11   da sRR  . analogiuri maCve-

neblebiT xasiaTdeba yvela is aparati, romlebic reaqtiuli mxreu-
lis meSveobiT brunaven an romelTa mabrunebeli hidroZrava da Wav-
lis gampobi mowyobiloba periodulad exeba Wavls. 

g) dasawvimi aparatebis ganlageba 
rogorc wesi, samuSao poziciebze aparatebi ise unda ganlag-

des, rom calkeuli poziciidan rac SeiZleba meti farTobi moirwyas 
da ar darCes mourwyavi adgilebi. TiToeuli poziciidan morwyul 
farTobs wriuli forma aqvs, amitom SeuZlebelia rwyvis Catareba 
mezobeli poziciebidan morwyuli farTobebis nawilobrivi urTierT-
gadafarvis gareSe, e.i. gardauvalia farTobis garkveuli nawilis 
orjeradi morwyva momijnave poziciebidan. amitom e.w. dawvimebis sa-
sargeblo farTobi naklebia dasawvimi WavliT Semowerili kontu-
riT SemosazRvrul farTobze (nax. 7.5). 

aRniSnuli sasargeblo farTobis sidide damokidebulia apara-
tebis urTierTganlagebis wessa da erTmaneTisagan daSorebaze. arse-
bobs aparatebis urTierTganlagebis ori ZiriTadi wesi (sqema): kvad-
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ratuli, anu sworkuTxeduri da samkuTxeduri, anu Wadrakuli. 
kvadratuli ganlagebis dros momijnave aparatebis dgomis wertile-
bis erTmaneTTan SeerTeba kvadrats an sworkuTxeds iZleva, xolo 
samkuTxeduri ganlagebis SemTxvevaSi ki – tolferda samkuTxeds. 

 
nax. 7.5. Wavluri dasawvimi aparatebis poziciebis ganlagebis sqemebi:  

a –wriuli rwyvis dros; b – seqtoruli rwyvis dros 

wriuli rwyvis dros, aparatebis kvadratuli ganlagebis SemT-
xvevaSi, dawvimebis sasargeblo farTobi warmoadgens wreSi Caxazul 
kvadrats, romlis farTobic udris 2R2-s, xolo samkuTxeduri gan-
lagebis SemTxvevaSi aRniSnuli farTobi warmoadgens wreSi Caxazul 
wesier eqvskuTxeds, farTobiT – 2,6R2. 

erTi poziciidan morwyuli mTeli farTobis Sefardebas dawvi-
mebis sasargeblo farTobTan gadafarvis koeficienti ewodeba. apa-
ratebis kvadratuli ganlagebis SemTxvevaSi es koeficienti toli iq-

neba 53,1
2
14,3

2

2


R

R  xolo samkuTxeduri ganlagebis SemTxvevaSi, 

20,1
6,2

14,3
2

2


R
R . dawvimebis sasargeblo farTobi aparatebis samkuT-

xeduri ganlagebis SemTxvevaSi 30%-iT metia kvadratul ganlagebas-
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Tan SedarebiT 







 30,1

2
6,2

2

2

R
R

.  

wriuli rwyvis dros, aparatebis kvadratuli ganlagebis Sem-
TxvevaSi, maT Soris manZilebi, rogorc ganivi, aseve grZivi mimarTu-
lebiT, e.i. rogorc sarwyav arxebs an milsadenebs Soris, aseve apa-
ratebis poziciebs Soris arxze an milsadenze, erTi da igivea da ud-
ris b = l = 1,42R; samkuTxeduri ganlagebis SemTxvevaSi, aRniSnuli 
manZilebi ufro didia b = 1,50R da l = 1,73R.  

Cveulebriv, sarwyav arxebs an milsadenebs Soris iReben nakleb 
manZils, anu b zomas, xolo aparatebis poziciebs Soris TviT arxis 
an milsadenis gaswvriv – met manZils, anu l zomas. ra Tqma unda, Se-
saZlebelia piriqiTac, e.i. arxebsa da milsadenebs Soris aRebul iq-
nes meti l manZili, xolo aparatebs Soris arxis an milsadenis gas-
wvriv – naklebi b manZili. 

seqtoruli rwyvis dros Sinagan seqtorul kuTxes, Cveulebriv, 
240°-s iReben, vinaidan, swored am SemTxvevaSi, gamodis maqsimaluri 
dawvimebis sasargeblo farTobi, romelic aparatebis sworkuTxova-
ni ganlagebis SemTxvevaSi warmoadgens seqtorSi Casaxul eqvskuT-
xeds, xolo samkuTxovani ganlagebis SemTxvevaSi ki – seqtorSi Casa-
xul rvakuTxeds. pirvel SemTxvevaSi aparatebs Soris manZilebi ga-

nivi da grZivi mimarTulebiT Sesabamisad gamodis b = 1,73R da l = R, 

xolo, meore SemTxvevaSi - b = 1,86R da l = R. orive SemTxvevaSi sar-
wyav arxebs an milsadenebs Soris manZils, rogorc wesi, iReben b zo-
mis tols, xolo aparatebs Soris arxis an milsadenis gaswvriv – l 
zomis tols.  

zogierT avtors (v.g. dementievs da sxv.) mizanSewonilad miaC-
nia, rom zemoaRniSnuli wesiT dadgenili b da l manZilebi gamravl-
des koeficientze 0,93, e.i. Semcirdes 7%-iT, raTa savsebiT dazRveu-
li viyoT mourwyavad darCenili calkeuli laqebisagan dawvimebis 
sasargeblo farTobis SemomsazRvreli mravalkuTxedis wveroebSi. 
es araa aucilebeli, radgan mourwyavi laqebisagan dazRveuli ise-
dac viqnebiT, Tu maragiT miviRebT, rom aparatis dgaris simaRle, anu 
dacileba miwis zedapiridan iqneba 0-is toli. 

saerTod, wvima, aparatebis samkuTxeduri ganlagebis dros uf-
ro Tanabrad nawildeba farTobze, magram qarebis pirobebSi ukeTes 
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Sedegs iZleva kvadratuli ganlageba. 
seqtoruli rwyva xSirad gamoiyeneba nakveTebis napirebis mo-

sarwyavad da, agreTve, qaris dros, rodesac siCqare metia 2.5 m/wm-
ze. 

zemoaRniSnuli Seexeba im SemTxvevebs, rodesac sarwyavi farTo-
bi horizontaluria an umniSvnelo qanobiT xasiaTdeba. didi qanobe-
bis SemTxvevaSi aparatis moqmedebis radiusi aRar iqneba mudmivi si-
dide, is cvalebadi gaxdeba da Sesabamisad calkeuli poziciidan 
morwyuli farTobic wris nacvlad ovalur formas miiRebs. ferdo-
bis zemoTa mxareze morwyuli farTobi naklebi iqneba, qvemoTa mxa-
reze ki piriqiT – meti. rasakvirvelia, Seicvleba dawvimebis sasar-
geblo farTobic da aparatebs Soris manZilebic. es sakiTxi calke 
ganxilvas saWiroebs. 

d) qaris gavlena dawvimebaze. 
Wavlis gadatyorcnis siSoresa da morwyuli farTobis forma-

ze did gavlenas axdens qarebi: rodesac qaris siCqare meti 2÷5 m/wm-
ze, mkveTrad uaresdeba grZelWavliani dasawvimi aparatebiT wvimis 
ganawilebis xarisxi, xolo rodesac qaris siCqare aRwevs 6÷7 m/wm-s, 
arc erTi saxis sawvimari nacmisa da aparatis gamoyeneba aRaraa mi-
zanSewonili, vinaidan qars miaqvs wvima da sarwyavi wyali ikargeba 
30÷40%-mde da metic.  

Tu wynar amindSi morwyuli farTobi warmoadgens R radiusian 
wres, qaris dros is Rebulobs elifsis formas, romlis didi RerZi 
,,a~ emTxveva qaris mimarTulebas da daaxloebiT udris 2R, xolo pa-
tara RerZi ,,b~ mcirdeba qaris siCqaris gadidebis xarjze (nax. 7.5). 
elifsis Seviwroeba intensiurad mimdinareobs, rodesac qaris siCqa-
re izrdeba 3÷3,5 m/wm-mde. siCqaris Semdgomi gadideba masze nakleb 
gavlenas axdens.  

elifsis Seviwroebis xarisxi, rodesac qaris siCqare ar aRema-
teba 8 m/wm-s, SeiZleba ganvsazRvroT f.s. saxalovisa da s.x. folad-
zades formuliT: 

66,034,0 35,0   Ve
a
b

,         (7.8) 

sadac V qaris siCqarea (m/wm); 718,2e   – naturaluri logariTmebis 
fuZe. 
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nax. 7.6. qaris siCqaris gavlena morwyuli farTobis  

formasa da wvimis ganawilebaze 

Tu mxedvelobaSi miviRebT qaris siCqaris gavlenas, maSin apara-
tebs Soris manZilebi saTanadod unda Semcirdes qaris mimarTulebi-
sadmi perpendikularuli mimarTulebiT b/a sididis proporciulad. 
ufro mizanSewonilia rwyvis warmoeba e.w. ormagi gadafarviT 
(nax.7.6). es imas niSnavs, rom momijnave poziciebidan irwyveba TiT-
qmis yvela adgili, rac xorcieldeba aparatebs Soris dadgenili 
manZilebis orjer SemcirebiT grZivi an ganivi mimarTulebiT, qaris 
mimarTulebis gaTvaliswinebiT. aseT pirobebSi rekomendebulia seq-
toruli rwyva, ris Sesaxebac zemoT ukve iyo laparaki. 

SeiZleba sawvimari nacmebisa da aparatebis uSualod staciona-
rul an gadasatan milsadenebze dayeneba, an SeiZleba isini Sediodnen 
dasawvimi manqana-danadgarebis SemadgenlobaSi, rogorc xelovnuri 
wvimis warmomqmneli organoebi.  

e) dawvimebiT rwyvis teqnikis racionaluri elementebi 
xelovnuri wvimis xarisxis maCvenebeli parametrebis (intensi-

voba, wveTebis simsxo da sxv.), anu wvimis struqturis (rogorc zog-
jer uwodeben) da misi miwodebis teqnologiis optimaluri Sexameba 
sarwyavi farTobis ZiriTad maxasiaTeblebTan (niadagis tipi, mdgoma-
reoba, qanobi, mikroreliefi, meteorologiuri pirobebi, mcenaris 
saxe, ganviTarebis faza da a.S.) gansazRvravs rwyvis teqnikis elemen-
tebis SerCevas.  

dawvimebiT rwyvis teqnikis optimaluri da racionaluri ele-
mentebis (parametrebis) Taobaze mravali rekomendacia arsebobs, 
romlebic metnaklebad gansxvavdeba erTmaneTisagan. SeiZleba iTqvas, 
rom amis erT-erTi ZiriTadi mizezia rwyvis procesis srulyofili 
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Teoriis uqonloba da, aqedan gamomdinare, eqsperimentuli kvlevis 
meTodikebis sxvadasxvaoba.  

qvemoT, cxrilebSi mocemulia dawvimebis dasaSvebi intensivobis 
mniSvnelobebi sxvadasxva pirobebSi, romlebic uzrunvelyofen xa-
risxovani rwyvis ganxorcielebas m = 300÷500 m3/ha rwyvis normiT, 
gubeebisa da zedapiruli Camonadenis warmoqmnis gareSe.  

cxrili 7.1    

wvimis dasaSvebi saSualo (moqmedi) intensivobebi mm/wT, romlebic 
uzrunvelyofs rwyvis Catarebas m =300-500 m3/ha rwyvis normiT 

niadagis saxe 
mokleWavliani pozici-
urad momuSave dasawvi-

mi mowyobiloba 

mbrunavi aparatebi 
da muSaobis dros 
moZravi manqanebi 

msubuqi Tixnari 
Savmiwebi 

0,8–1,0 0,30–0,35 

saSualo da mZime 
Tixnari Savmiwebi 

0,5–0,8 0,22–0,27 

wabla da kordian-
eweriani Tixnari 
niadagebi 

0,4–0,6 0,12–0,20 

Ria ruxi saSualo 
Tixnari niadagebi 

0,3–0,5 0,07–0,15 

imisaTvis, rom SevarCioT dasawvimi mowyobiloba ama Tu im pi-
robebSi wvimis dasaSvebi intensivobis Sesabamisad, saWiroa vicodeT 
am mowyobilobebisaTvis damaxasiaTebeli samuSao wvimis intensivoba, 
romelic mocemulia cxrilSi 7.2.  

7.1 da 7.2 cxrilebSi igulisxmeba, rom xelovnuri wvimis wveTe-
bis saSualo simsxo 1,5÷2,0 mm-is farglebSia. Tu wvimis wveTebis sim-
sxo Semcirdeba, vTqvaT, 0,2÷0,5 mm-mde, maSin saTanadod gaumjobesde-
ba wylis CaJonvis pirobebi, rac mxedvelobaSi unda iyos miRebuli 
dasawvimi mowyobilobebisa da rwyvis teqnikis elementebis SerCevis 
dros adgilobrivi pirobebis Sesabamisad. 

zemoT mocemuli rekomendaciebi zogadia da, maSasadame, savara-
udoa, isini unda dazustdes calkeuli konkretuli pirobebisaTvis. 
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cxrili 7.2 

wvimis dasaSvebi (moqmedi) intensivoba niadagis saxis, qanobisa da 
mcenareulobis arsebobis mixedviT (firma `skiper~-is monacemebiT) 

niadagis saxe 

i = 0,05 i = 0,05÷0,08 i = 0,08÷0,15 i ≥ 0,12 
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qviSiani 0,85 0,85 0,85 0,64 0,64 0,44 0,42 0,21 
qviSiani, romelic efineba 
ufro mkvriv qveniadags 0,74 0,64 0,53 0,42 0,42 0,32 0,32 0,17 

msubuqi qviSnari 0,74 0,42 0,53 0,34 0,42 0,25 0,32 0,17 
msubuqi qviSnari, romelic 
efineba ufro mkvriv qvenia-
dags 

0,53 0,32 0,42 0,21 0,32 0,17 0,21 0,13 

saSualo Tixnari 0,42 0,21 0,34 0,17 0,25 0,13 0,17 0,09 
saSualo Tixnari, romelic 
efineba ufro mkvriv qvenia-
dags 

0,25 0,13 0,21 0,11 0,17 0,07 0,13 0,04 

mZime Tixnarebi da Tixebi 0,09 0,07 0,07 0,04 0,05 0,034 0,04 0,025 

cxrili 7.3    
zogierTi dasawvimi manqana-danadgarebis damaxasiaTebeli  

samuSao saSualo (moqmedi) wvimis intensivobebi, mm/wT 

dasawvimi manqanebi da 
danadgarebi 
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wvimis saSualo (moq-
medi) intensivoba, 

mm/wT 
0.23 0.17 0.22 0.40 0.27 0.28 0.28 

dawvimebis erT-erT dadebiT mxared isic unda CaiTvalos, rom 
am wyals saSualeba aqvs haerSi wveTebad ganawilebis dros Jangbadi 
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SeiTvisos, rac wylis morwyviT Tvisebas adidebs. dawvimeba xels uw-
yobs mcenaridan mtvrisa da mavneblebis Camorecxvas. dawvimeba SeiZ-
leba gamoyenebuli iyos mineraluri sasuqebis Setanis drosac. daw-
vimebis dros morwyvis norma gacilebiT naklebia, vidre zedapiruli 
wesiT rwyvisas, magram ar SeiZleba igi 400÷500 m3-ze naklebi iyos. 
magaliTad, yirimSi M = 300 m3 morwyvis normam 50 sm sisqis niadagis 
fena gaateniana. 

profesori a.n. kostiakovi Semdeg Tanafardobas iZleva: 

knp 60 ,      (7.9) 

sadac p aris wvimis fenis sisqe (mm) 1 brunSi; n – nakadis brunTa ra-
odenoba 1 wT-Si; k – 1 wm-Si niadagis mier SeTvisebuli wylis fenis 
sisqe da misi gansazRvra mindorSi tardeba. 

qveniadagidan rwyva – am dros wyali niadagis gansazRvrul 
siRrmeSi nawildeba Calagebuli milebiTa da kapilarebis saSuale-
biT wyali Tanabrad atenianebs aRniSnuli siRrmis fenas. es wesi 
karg Sedegs iZleva iseT niadagebSi, sadac kapilaruli Tviseba kar-
gad aris gamovlenili da romelsac sakmao wyalJonvadobac axasia-
Tebs.  

qveniadagidan rwyvis dadebiTi mxareebia:  
1) niadagis tenis ormxrivi regulireba;  
2) sarwyavi wylis momWirneobiT xarjva;  
3) struqturis maqsimalurad SenarCuneba;  
4) niadagis gasworebis naklebi saWiroeba;  
5) wvril sarwyav qselze farTobis naklebi dakargva;  
6) xarjebis simcire muSaxelsa da mowyobilobaze;  
7) meqanizaciis procesis gaadvileba.  

uaryofiTi mxareebia:  
1) zedapiruli fenis SedarebiT simSrale, romelic arTulebs 

mdgomareobas axlad daTesili an darguli farTobis gateniane-
bis dros;  

2) ar gamodgeba mlaSe niadagebSi. 
rwyva niadagis ganoyierebis mizniT – mdinaris wyalSi moliv-

live nivTierebis sasuqad gamoyeneba uZvelesi droidan aris cnobi-
li. magaliTad, cnobilia, rom md. nilosis napirebidan wylis droe-
biT gadmovardnis Sedegad farTobebi iSlameboda, rasac mosaxleoba 
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iyenebda saukeTeso mosavlis misaRebad. wyalSi molivlive nivTiere-
bis sasuqad gamoyeneba sakmaod gavrcelebulia saqarTvelos dasav-
leT nawilSi, gansakuTrebiT e.w. ewer niadagebze. naleqebis raode-
noba did diapazonSi meryeobs. magaliTad, md. cxeniswyali wvril 
sarwyav qselSi ganawilebis Semdeg, zamTris TveebSi yovel litrSi 
0,05.....0,40 g naleqs Seicavs. zafxulis TveebSi (wyaldidobis peri-
odSi) naleqebis raodenoba wvril qselSi 1,75÷2,0 g-s aRwevs, xolo 
zafxulSi TandaTanobiT mcirdeba da Semodgomis TveebSi 0,10÷0,50 g-
s Seadgens, rac Seexeba farTobze naleqebis dagrovebas, es rwyvis na-
kadsa da TviT moednis zomazea damokidebuli. 

cnobilia, rom mcenarisaTvis wyalmoTxovnileba garkveul da-
mokidebulebaSia haerSi wylis deficitis jamisa (D) da atmosfe-
rul naleqTa jamTan ( P) Sefardeba SeiZleba gamoyenebul iqnes ama 
Tu im raionis rwyvis saWiroebis maCveneblad. aRniSnuli Sefardeba 

– 
P
DK



  – haerSi wylis deficitis simZafris koeficientad aris 

wodebuli, romelic Zalian dabalia dasavleT saqarTveloSi, xolo 
aRmosavleT saqarTveloSi igi sakmaod did farglebSi meryeobs. 

prof. i. Cxenkelma haerSi wylis deficitis simZafris koefici-

entis  K  mixedviT aRmosavleT saqarTvelo dahyo 11 mikroraionad, 

romelSic mxedvelobaSi iyo miRebuli: welTa manZilze rwyvis ganme-
oradeboba; rwyva iSviaTad, periodulad morwyvis xasiaTi da raode-
noba da a.S.  
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Tavi VIII. wveTuri morwyva 
8.1. wveTuri morwyvis sistemebi  

wveTuri morwyva rwyvis erT-erTi axali da progresuli wesia. 
igi ZiriTadad gamoiyeneba cxel da mSral klimatian qveynebSi (av-
stralia, amerikis SeerTebuli Statebi, axali zelandia, tunisi da 
sxv.), baRebis, venaxebis, bostneulisa da farTo rigTaSorisebSi min-
dvris kulturebis mosarwyavad. 

postsabWoTa sivrceSi ukanasknel wlebSi wveTuri morwyvis 
sistemebi moewyo moldaveTSi, ukrainaSi, yirimSi, saqarTvelosa da 
sxva qveynebSi. 

wveTuri morwyvis farTobi msoflioSi 1975 wels Seadgenda 
100 aTas ha-s, xolo 1980 wlisTvis ki – 350 aTas ha-s. am wesiT mor-
wyuli farTobi wliTiwlobiT progresulad izrdeba. 

wveTuri morwyvis sistemebi jerjerobiT keTdeba SedarebiT pa-
tara – 20-30 ha-mde nakveTebze. momavalSi mosalodnelia ufro didi 
sistemebis mSenebloba. 

wveTuri morwyva iTvleba niadagqveSa morwyvis saxesxvaobad, 
romlis arsi da principuli Tavisebureba is aris, rom sarwyavi 
wylis miwodeba xdeba wveTebis saxiT, niadagis gatenianeba ki – lo-
kalurad, uSualod mcenaris fesvTa sistemis maqsimalurad ganviTa-
rebis zonaSi. amitom morwyvis am wess agreTve lokalurs anda wer-
tilovans uwodeben. 

wylis wveTebis warmomqmnel organos warmoadgens specialuri 
mikrowyalgasaSvebi – e. w. mwveTara, romelic ganlagebulia (Camoki-
debuli an dayenebuli) moqnil sarwyav milsadenze. mwveTara SeiZle-
ba moTavsdes miwaze an mis zedapirTan axlos – garkveul simaRleze, 
xolo sarwyavi milsadeni, romelic mcenaris mwkrivebis gaswvrivaa 
gatarebuli, SeiZleba ganlagdes miwaSi, miwis zedapirze an gakidu-
li iyos mcenaris varjebze, miwis zedapiridan garkveul simaRleze. 

mwveTarebi zvrebSi, Cveulebriv, ganlagebulia Spalerze, xolo 
baRebis, mindvris kulturebisa da bostneulis morwyvis dros – mi-
wis zedapirze an miwaSi mcire siRrmeze. imisaTvis, rom mwveTara ar 
amoiglisos miwiT, ar gaiWedos fesvebiT da SesaZlebeli iyos masze 
meTvalyureoba, upiratesoba eniWeba mis ganlagebas miwis zedapirze 
(sur. 8.1, 8.2). 
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sur. 8.1. niadagis zedapirze gaSlili arastacionaruli  
wveTuri morwyvis sistemebi 

a) 
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b) 

 

g) 

 
sur. 8.2. stacionaruli wveTuri morwyvis sistemebi:  

a, b) venaxis rigebSi, g) wyalTa meurneobis institutis hidroteqnikur la-
boratoriaSi, marjvnidan, lev kuCevski (vaSingtoni, aSS),  

prof. givi gavardaSvili (28.08.2014) 

wveTuri morwyvis sistema baRebsa da venaxebSi SeiZleba iyos 
stacionaruli an gadasatani, xolo mindvrebSi – aucileblad gada-
satani, raTa ar daziandes farTobi meqanizebuli damuSavebis dros. 

sarwyav milsadenebs Soris manZili damokidebulia mcenaris 
mwkrivTaSorisebis siganeze da mcenaris rigebs Soris manZilze. min-
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dvris kulturebisaTvis is 0,7-0,9 m-ia, baRebisaTvis ki 6-8 m-mde. am 
milsadenebis sigrZea 40÷50 m-dan TiTqmis 200 metramde, xolo dia-
metri - 6÷20 mm. 

mwveTarebis ganlagebis sixSire damokidebulia mcenareebs So-
ris manZilze, niadagis wylovan da fizikur Tvisebebsa da TviT mwve-
Taras xarjzec. TiToeuli 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 TiToeuli xis mosarwyavad, 
Cveulebriv, 2÷4 mwveTaras ayeneben. rac ufro metia mwveTaras xar-
ji, miT ufro naklebi raodenobiTaa saWiro misi dayeneba. aRniSnuli 
xarji mwveTaras konstruqciis mixedviT, umetes SemTxvevaSi, icvle-
ba 0,9÷7,6 l/sT farglebSi da zogjer ufro meticaa – 15 l/sT-mde.  

suraTze 8.3 mocemulia saqarTvelos teqnikuri universitetis 
c. mircxulavas saxelobis wyalTa meurneobis institutSi arsebuli 
wveTuri morwyvis Tanamedrove Taobis teqnika. 

 
 sur. 8.3. wveTuri morwyvis Tanamedrove Taobis teqnikis stendi  
stu-s c. mircxulavas saxelobis wyalTa meurneobis institutSi

 



irigacia. Tavi VIII.  
wveTuri morwyva 152

8.2. wveTuri morwyvis reJimi 

wveTuri morwyvisas rwyva SeiZleba warmoebdes ganuwyvetliv, 
dReRamurad mTeli savegetacio periodis ganmavlobaSi (calkeuli 
Sesvenebebi saWiroa 100÷200 saaTis muSaobis Semdeg, sistemis profi-
laqtikisaTvis). amerikis SeerTebul StatebSi Catarebuli gamokvle-
vebis mixedviT qviSnar niadagebSi ufro efeqturia rwyvis warmoeba 
yoveldRiurad an dRegamoSvebiT, xolo Tixa niadagebSi – kviraSi 
orjer. umetes SemTxvevaSi, mizanSewonilia, yoveldRiurad erTxel 
morwyva. ganuwyveteli rwyvis aucilebloba iSviaTia – mxolod ga-
momSrali niadagis gasatenianeblad zRvrul tentevadobamde. 

sarwyavad misawodebeli wylis raodenoba zustad unda eTanade-
bodes mcenaris mier yoveldRiurad wylis xarjvas. 

rwyvis norma da xangrZlivoba, Cveulebriv, ganisazRvreba wina 
dRis an wina xuTdRiuris (kviris) aorTqlebis mixedviT. misawodebe-
li wylis raodenoba Seadgens aorTqlebadobis (SesaZlebeli maqsi-
maluri jamuri aorTqlebis) 60÷70%-s, vinaidan niadagidan aorTq-
leba TiTqmis gamoricxulia da wyali ZiriTadad transpiraciaze 
ixarjeba. 

Tu saangariSo periodSi mosuli naleqebis raodenoba Seadgens 
P mm-s, maSin mcenarisaTvis misawodebeli wylis raodenoba SeiZleba 
ganisazRvros formuliT:  

PKEW 0 ,             (8.1) 

sadac E aris aorTqlebadoba an jamuri wyalmoTxovnileba Cveuleb-
rivi morwyvis pirobebSi, romelic SeiZleba ganisazRvros cnobili 
formuliT (a.n. kostiakovis, a.m. alpatevis, i.a. Cxenkelis, m.b. ugre-
xeliZis, n.n. ivanovis da sxv.) an uSualod sarwyavi nakveTis far-
glebSi mowyobili amaorTqlebliT; K – faqtobrivi aorTqlebis Se-

fardebis koeficienti, romelic icvleba 0,6÷0,7 farglebSi;  – at-
mosferuli naleqebis dakavebis koeficienti da, Cveulebriv, tolia 
0,7-is. TiToeuli mwveTaraTi misawodebeli wylis moculoba toli 
iqneba: 

0WV   (litri),     (8.2) 

sadac  – TiToeuli mwveTaraTi sarwyavi farTobia, m2.  
wylis raodenobis misawodeblad saWiro dro toli iqneba:
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Tq

KE
Tq

t 
  (sT),         (8.3) 

sadac T  rwyvaTaSorisi periodia (dRe), q – mwveTaras xarji (l/sT). 
mwveTaras wylis xarjs, Cveulebriv, mudmivad inarCuneben da cvlian 
mxolod t muSaobis xangrZlivobas dRe-RameSi. 

Tu gvinda, rom rwyva ganuwyvetliv vawarmooT, maSin unda Se-
vamciroT xarji garkveul sididemde, romelic ganisazRvreba zemoT 
moyvanili formuliT, sadac unda CavsvaT T = 1 da t = 24.  

unda aRiniSnos, rom gaangariSebis dros zogjer sazRvraven ara 
TiToeuli mwveTaras momsaxurebis farTobs, aramed gatenianebuli 
farTobis Sefardebas, anu fardobiTad morwyul farTobs (gatenia-
nebuli farTobis procents). farTobi miT ufro metia, rac ufro 
mZime meqanikuri Sedgenilobisaa niadagi, rac ufro didia mwveTaras 
xarji da rac ufro naklebia dacileba milsadenebsa da mwveTarebs 
Soris. am maCveneblis Tanafardobis Sesabamisad aRniSnuli farTobi 
icvleba 5÷100% farglebSi. zogierTi rekomendaciis mixedviT am 
farTobis sidide mravalwliuri nargavebisaTvis SeiZleba miviRoT: 
raionebSi, sadac tradiciuli rwyvis wesebis gamoyenebis dros sarw-
yavi norma metia 2000 m3/ha-ze – 30%, xolo iseT raionebSi, sadac 
sarwyavi norma naklebia miTiTebul sidideze, aiReba 20%. 

garda zemoaRniSnulisa, zogierT SemTxvevaSi misawodebeli 
wylis raodenobas zrdian 10%-iT – marilebis Carecxvis mizniT, ra-
Ta Tavidan aicilon maTi dagroveba niadagis zeda fenaSi. Cveuleb-
riv, marilebis dagroveba xdeba niadagis gatenianebuli zonis peri-
metrze. atmosferuli naleqebis mosvlis dros adgili aqvs marile-
bis gadanawilebas. 

 
8.3. wveTuri morwyvis teqnika 

wveTuri rwyvis teqnikis elementebs miekuTvneba: gatenianebis 
kera, gatenianebuli laqa miwis zedapirze, gatenianebis konturi, 
mwveTaras xarji, gatenianebis keraSi wylis miwodebis wertilebis 
ganlagebis sqema da raodenoba, mwveTarebis mier sarwyavi wylis ga-
nawilebis siTanabre, mwveTarebis ganlageba sarwyav farTobze, gate-
nianebis farTobi da sxv. 

gatenianebis kera ganisazRvreba gatenianebuli laqis sididiT 
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miwis zedapirze da gatenianebis konturis siRrmiT. gatenianebis ke-
ris forma da zomebi damokidebulia niadagis hidrofizikur Tvise-
bebze, rwyvis wina tenianobaze, miwodebuli wylis xarjze, rwyvis 
xangrZlivobaze, aorTqlebis intensivobaze, wylis miwodebis werti-
lebis ganlagebaze gatenianebis keraSi. gatenianebis damaxasiaTebeli 
konturebi naCvenebia 8.1 naxazze. 

 
nax. 8.1. gatenianebis konturebi: 

 a) mZime meqanikuri Sedgenilobis niadagebSi; b) msubuqi meqanikuri Sedge-
nilobis niadagebSi; 1 _ niadagis zedapiri; 2 _ mwveTara; 3 _ gadametteni-
anebuli zona; 4 _ normaluri gatenianebis zona; 5 _ nawilobriv gatenia-

nebis zona; HB, _ gatenianebis konturis sigane da siRrme 

mZime meqanikuri Sedgenilobis niadagebSi gatenianebis konturs 
elifsiseburi forma aqvs da rodesac gatenianebis siRrme udris 
1-1,1 m-s (baRebisaTvis), maSin misi sigane udris 2,6 m-s. 

wveTuri morwyvis efeqtianoba didad aris damokidebuli misi 
teqnikis elementebis sworad SerCevasa da rwyvis reJimTan SeTana-
wyobaze. 

rwyvis teqnikis elementebis arasworad SerCevis SemTxvevaSi 
gatenianebis keris sidide da, masTan erTad, fesvebis gavrcelebis 
are izRudeba. aman SeiZleba gamoiwvios kvebis ares Semcireba, fesve-
bis dazianeba yinvisagan da mcenaris mdgradobis dakargva qaris moq-
medebiT. Tu mwveTaras xarji iwvevs xangrZliv gadamettenianobas 
fesvebis gavrcelebis zonaSi, aman SeiZleba gamoiwvios sokovani mik-
roorganizmebis ganviTareba da fesvebis daavadeba. 
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8.4. wveTuri morwyvis sistemebis sqemebi da konstruqciebi 

wveTuri morwyvis sistema zogad SemTxvevaSi Sedgeba Semdegi 
ZiriTadi elementebisagan (nax. 8.2): wyalmimRebi da dawnevis Semqmne-
li kvanZebi, filtri, sasuqebis mosamzadebeli (gasaxsneli) da misa-
wodebeli mowyobiloba, marTvis pulti, magistraluri, gamanawile-
beli da sarwyavi milsadenebi, mwveTarebi, rwyvis moTxovnilebis ga-
damwodi, samarTavi armatura, marTvis pultsa da samarTav armatu-
ras Soris kavSiris arxebi. 

 
nax. 8.2. wveTuri rwyvis sqema:  

1_wylis Camketi urduli; q _ wylis xarji (m3/sT); P _ samuSao (muSa) 

dawneva (m); _ milsadenis diametri (mm); ①_ sarwyavi ubnis nomeri;  

F _ sarwyavi ubnis farTobi (m2); (- - - )_ sarwyavi ubnis sazRvari 

sistemaSi wylis miwodebisa da saWiro dawnevis Sesaqmnelad 
ufro xSirad gamoiyeneba mcire simZlavris centridanuli tumboebi. 
saWiro dawneva umetes SemTxvevaSi icvleba 7÷28 m-is farglebSi. 
sistema kargad muSaobs dabali dawnevis pirobebSi. am SemTxvevaSi 
SeiZleba gamoyeneba ufro iafi milebisa da did diametriani mwveTa-
rebis, romlebic naklebad nagviandeba, magram, meore mxriv, dabali 
dawnevis dros misma mcireodenma cvlilebam SeiZleba gamoiwvios 
mwveTaras xarjis mkveTri cvlileba da aqedan gamomdinare, rwyvis 
teqnikis elementebis Seusabamoba (nax. 8.3). 



irigacia. Tavi VIII.  
wveTuri morwyva 156

 
nax. 8.3. wveTuri morwyvis sistemis praqtikuli sqema:  

1 – Semwovi mili filtriT; 2 – tumbo; 3 – centraluri (saTave) urduli; 
4 – filtri; 5 – wyalsazomi; 6 – manometri; 7 – sasuqis misawodebeli kvan-
Zi; 8 – kavSiris arxebi; 9 – magistraluri milsadeni; 10 – ganmanawilebeli 
milsadeni; 11 – urdulis samarTavi bloki; 12 – sarwyavi milsadeni; 13 – 

mwveTara; 14 – rwyvis moTxovnilebis gadamwodi; 15 – marTvis pulti 

wylis nawilobriv (winaswar) gasawmendad SeiZleba auzebis sa-
leqrebis, hidrociklonebisa (muSaoben centridanuli Zalis gamoye-
nebis principiT) da sxvaTa gamoyeneba. gulmodgine gawmenda xorci-
eldeba sxvadasxva konstruqciis filtrebiT (badisebri, qviSovan-
xreSovani da sxv.). wylis gamwmend nagebobis mowyobaze ixarjeba ka-
pitaluri dabandebis daxloebiT 10÷15%. 

sarwyavi qselis ganlageba gegmaSi damokidebulia nakveTis sa-
erTo konfiguraciaze, situaciaze (gzebi, nargavebi, eleqtrogadam-
cemi xazebi da sxva.) 

sarwyavi qseli, rogorc wesi, proeqtdeba Cixuri sqemis mixed-
viT. magistraluri milsadeni ewyoba miwaSi. igi keTdeba azbestce-
mentis an polieTilenis milebisagan, ganmanawilebeli qseli ki po-
lieTilenis milebisagan, romlebic ewyoba miwaSi an mis zedapirze. 

mwveTarebSi wylis gamoyofis gamo sarwyavi milsadenis xarji 
sigrZeze icvleba da masSi xaxunze dawnevis danakargi miaxloebiT 
SeiZleba ganisazRvros formuliT: 

2

2

K
lQhW


 saan.  (m),     (8.4) 
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sadac Wh  – dawnevis danakargia, m; Qსაანგ. – saangariSo xarji, rome-

lic Seadgens saTaveSi xarjis 0,55 nawils – Qსაანგ. = 0,55.Q (m3/wm); l  – 
milsadenis sigrZe, (m), K – xarjis maxasiaTebeli (moduli), rome-
lic tolia: 

4
dcK   (m3/wm);           (8.5) 

sadac  milis ganivkveTis farTobia (m2), c – siCqaris koeficienti, 
d - milsadenis Siga diametri (m). 

adgilobriv winaRobebze dawnevis danakargebi sarwyav milsade-
nebSi umniSvneloa da Seadgens xaxunze dawnevis danakargis 3÷5%-s. 
rodesac mocemulia sarwyavi milsadenis sigrZe, misi gaangariSeba 
ganuwyveteli rwyvis SemTxvevisaTvis daiyvaneba milsadenis umcire-
si diametris gansazRvraze, romelic uzrunvelyofs wylis Tanabar 
ganawilebas sigrZeze. mwveTaras xarjebis gadaxra dasaSvebia 
1,10÷1,20 farglebSi. 

sarwyavi sistemis danarCeni rgolebis (magistraluri milsade-
ni, sxvadasxva rigis ganmanawileblebi) hidravlikuri gaangariSeba 
warmoebs Cveulebrivi wesebiT. 

milsadenis diametri pirveli miaxloebiT SeiZleba ganisazRv-
ros saangariSo xarjisa da dasaSvebi siCqaris mixedviT: 

2

2

K
lQhW


 saan. ,           (8.6) 

das.V
Qd 13,1 ,            (8.7) 

sadac Q aris milsadenis saangariSo xarji (m3/wm), V – milsadenSi 
moZraobis dasaSvebi siCqare – 2÷2,5 m/wm. 

xaxunze dawnevis danakargi milsadenis 1 grZiv metrze (hidrav-
likuri qanobi) iangariSeba formuliT: 

78,1

78,1

00027,0
d
Qi  ,             (8.8) 

sadac Q wylis xarjia (l/wm), d – milis diametri (mm). 
impulsur-wveTur sarwyav sistemebSi, sadac rwyva xorcielde-

ba wyvetilad (ciklurad), sarwyavi milsadenis diametrs mudmivad 
iReben mTel sigrZeze. mis gansasazRvrad rekomendebulia formula: 
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442,066,0 Qd  ,            (8.9) 

sadac d milsadenis diametria (m); Q – xarji saTaveSi (m3/wm).  
amave formuliT ganisazRvreba, agreTve, ganmanawilebeli mil-

sadenebis diametric. 
samuSao dawneva sarwyavi milsadenis saTaveSi ganisazRvreba 

formuliT: 

a.d.wgms.d. hhhhH  ,        (8.10) 

sadac hm mwveTaras samuSao dawnevaa (m); hg – geodeziuri simaRle (m); hw 
– xaxunze dawnevis danakargi (m); ha.d. – dawnevis adgilobrivi dana-
kargebi (m). 

maqsimaluri dawneva sistemis saTaveSi ganisazRvreba formuliT: 

 g.d.k.gz HHHH 
maxmax 1,1 ,          (8.11) 

sadac Hz mwveTaras samuSao dawnevis zeda zRvaria, Hz = 20÷25 m, 

maxgH – ubnis maqsimaluri geodeziuri niSnuli (m); g.d.k.H  – dawnevis 

Semqmneli kvanZis geodeziuri niSnuli. 
Tu statikuri dawneva sistemis romelime ubanSi metia 40 m-ze, 

maSin aucilebelia dawnevis SemzRudvelis mowyoba. 
wveTuri morwyvis sistemis erT-erT ZiriTad konstruqciul 

elements warmoadgens mwveTara. mwveTarebi sxvadasxva tipisaa. arse-
bobda seriuli warmoebisaTvis SerCeuli sami tipis mwveTara – 
`moldavia–I~, `kolomna–I~ da `ukraina–I~. es mwveTarebi umetesad 
gamoiyeneba mravalwliuri nargavebis mosarwyavad (baRebi, venaxebi, 
kenkrovanebi). 

 
sur. 8.4. ganuwyveteli moqmedebis mwveTara 

mwveTara `moldavia–I~ (sur. 8.4) Sedgeba Semdegi detalebisa-
gan: korpusi, saxuravi, sayelur-Suasadebi da droseli. sarwyavi 
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qselis milsadenTan mwveTara SeerTebulia korpusis zemo nawilSi 
arsebuli bunikiT. 

danagvianebuli mwveTaras gawmenda warmoebs gamorecxviT. ami-
saTvis drosels aWeren specialur Reros wyalgamSvebi xvretis 

mxridan. im sistemebSi, sadac mwveTa-
ra `moldavia~ gamoiyeneba, unda gan-
xorcieldes wyalbrunva (morigeobiT 
muSaoba). mwveTaras xarjia 3÷5 l/sT, 
samuSao dawneva – 10÷20 m, sarwyavi 
farTobi – 6 m2-mde. 

impulsuri mwveTaras gamoyeneba 
SeiZleba mxolod specialur impul-
sur-wveTuri morwyvis sistemebSi. am 
mwveTaras Tavisebureba mdgomareobs 
mis ciklur moqmedebaSi: mwveTaras 
Sevseba wyliT warmoebs 1÷5 wuTis 
ganmavlobaSi, xolo wylis gasxureba 
ufro mokle droSi 1÷5 wamis ganmav-
lobaSi. mwveTaras aseTi muSaobis 
reJimi naklebad gawmendili wylis 
gamoyenebis SesaZleblobas iZleva: 
dasaSvebia 1 mm-mde simsxos mkvrivi 
minarevebi. sistemis cikluri muSao-
ba xorcieldeba avtomaturad, specia-
luri mowyobilobiT – sakomando sig-
nalebis generatoriT, mwveTara Sed-
geba Semdegi nawilebisagan (nax. 8.4): 

wyalsahaero rezervuari, korpusi, samWidroebeli konusi da sarqve-
li. yvela detali, sarqvelis garda, mzaddeba polieTilenisagan, 
sarqveli – rezinisagan. sarwyav milsadenze mwveTara SeerTebulia 
korpusis qvemoTa bunikiT. 

milsadenidan wyali dawneviT Sedis sarqvelis qvemoT, akecavs 
mis kideebs, Caketavs rezervuaridan gareT gamomaval centralur arxs 
da gverdiTi vertikaluri arxiT adis zemoT – samWidroebel konus-
Si, avsebs wyalsahaero rezervuars da kumSavs Sig myof haers. rode-
sac sarwyavi qselis yvela mwveTara aivseba da wylis moZraoba mil-

 
nax. 8.4. impulsuri moqmedebis 

mwveTara `kolomna – I~:  
1 – wyalsahaero rezervuari;  

2 – korpusi; 3 – samWidroebeli 
konusi, 4 – sarqveli 
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sadenebSi Sewydeba, dawnevis danakargi milsadenebSi nulis toli 
gaxdeba da am momentSi sakomando signalebis generatori amcirebs 
dawnevas sarwyav qselSi. amis Sedegad Warbi wneva Signidan Caketavs 
sarqvels, ixsneba centraluri arxi da daWirxnili haeris meSveobiT 
wyali gareT gadmoCqefdeba. 

mwveTaras SeuZlia dReRamuri muSaoba mTeli savegetacio peri-
odis ganmavlobaSi (oRond saprofilaqtiko SesvenebebiT). misi xar-
jia 0,5÷5 l/wm, samuSao wneva qselSi 15÷30 m, erTi ciklis dros gas-
xurebuli wylis moculoba 0,05÷0,08 l, sarwyavi farTobi –10 m2-mde. 

 

nax. 8.5. ganuwyveteli moqmedebis mwveTara `ukraina – I~:  
1 – korpusi, 2 – wyalgasaSvebis saxuravi, 3 – qanCi, 4 – samWidroebeli Su-

asadebi, 5 – SigniTa cxauri, 6 – droseli, 7 – gareTa cxauri,  
8 – ganmanawilebeli, 9 – saxSobi

mwveTara `ukraina-I~-is (nax. 8.5) muSaobis principi SemdegSia: 
sarwyavi milsadenidan bunikis xvretis gavliT wyali Sedis mwveTa-
raSi, sadac cxaurisa da droselis gavliT, gamSvebi mikromilakebiT 
miewodeba mcenaris fesvTa sistemis zonaSi, lokalurad - erT an or 
wertilSi. 

mRvrie wylis gamoyenebis SemTxvevaSi mwveTaras SeuZlia TviT-
gawmenda – avtomaturad atarebs wyalSi arsebul mkvriv nawilakebs 
droselis xvretis zomebis gadidebis angariSze, gatarebis Semdeg ki 
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xvretis zomebi aRdgeba. mwveTaras xarjia 3,4÷5,07 l/sT, samuSao 
wneva qselSi – 10÷14 m, sarwyavi farTobi – 6 m2-mde. 

mwveTarebis saukeTeso tipebisa da konstruqciebis kvleva in-
tensiurad mimdinareobs rogorc saqarTveloSi, aseve sazRvargareT. 

 
8.5. wveTuri morwyvis Rirsebebi da naklovanebebi 

wveTuri morwyvis ZiriTadi Rirsebebi, romlebic ganapirobebs 
mis perspeqtiulobas, Semdegia: 

 wyliT mcenaris ganuwyveteli momaragebis SesaZlebloba moT-
xovnilebis Sesabamisad, mniSvnelovani gadaxrebis gareSe, rac 
uzrunvelyofs mcenaris zrda–ganviTarebisaTvis saukeTeso 
wylovan-sahaero, kvebiTi da mikrobiologiuri reJimebis Seqm-
nas da mosavlianobis gadidebas. dadgenilia, rom sxvadasxva 
kulturebis mosavlianoba Cveulebriv dawvimebasTan Sedarebi-
Tac ki 20÷60%-iT da kidev ufro metad izrdeba; 

 sarwyavi wylis mniSvnelovani ekonomia – saSualod 50% dawvi-
mebasTan SedarebiT, daxarjuli wylis erTeulze metad maRali 
mosavlis miRebis SesaZlebloba; 

 niadagis lokaluri gatenianeba mxolod fesvTa sistemis gavr-
celebis zonaSi, rac aadvilebs mSralad darCenili mwkrivTa-
Sorisebis meqanizebul damuSavebas da, amasTan erTad, zRudavs 
sarevela mcenareebis gavrcelebas; 

 araa aucilebeli farTobis zedapiris moSandakeba da SesaZle-
belia cicabo ferdobebis morwyva ise, rom eroziis saSiSroeba 
ar iqmneba; 

rwyvis sruli avtomatizaciis farTo SesaZleblobebia: 

 morwyvasTan erTad sasuqebisa da pesticidebis lokalurad Se-
tana niadagSi mcire dozebiT saWiro vadebSi, ganapirobebs maT 
kargad SeTvisebasa da ekonomias. sazRvargareTis monacemebiT 
wveTuri morwyvis dros azotovani sasuqebis ekonomia Seadgens 
44÷57%-s zedapirul morwyvasTan SedarebiT da 33÷44%-s dawvi-
mebasTan SedarebiT; 

 advilia mowyobilobis eqspluatacia da remonti; 

 araa aucilebeli drenaJi; 
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 adgili ara aqvs mcenaris meqanikur dazianebas; 

 4–5-jer efeqturia zedapirul morwyvis sistemasTan SedarebiT 
da 2÷2,5-jer -  daxurul dasawvim sistemasTan SedarebiT. 

wveTur morwyvas naklovanebebic gaaCnia:  

 SeiZleba Seiqmnes meqanikuri minarevebiT, qimiuri SenaerTebiTa 
da wyalmcenareebiT milebisa da mwveTarebis dacobis saSiSroe-
ba; 

 SesaZloa mRrRnelebis mier wylis plastmasis milsadenebis da-
zianeba; 

 aucilebelia wylis gawmenda; 

 mwveTarebis mier wylis araTanabari ganawileba didi farTobe-
bis mqone sistemebSi; 

 mikroklimatis regulirebis SeuZlebloba; 

 gatenianebis zonis sazRvrebSi niadagis TandaTanobiT damlaSe-
bis SesaZlebloba; 

 didi samSeneblo Rirebuleba (8000 laramde – 1 ha); 
 

8.6. wveTuri morwyvis efeqturi gamoyenebis pirobebi 

wveTuri morwyvis gamoyeneba pirvel rigSi rekomendebulia Sem-
deg pirobebSi: 

 rTul reliefian raionebSi (mTian, mTiswina); 

 Zlierwyalgamtar niadagebSi (msubuqi meqanikuri Sedgenilobis, 
qviani da a.S.), aridul zonebSi, sadac wyalmoTxovnilebis defi-
citi aRemateba 5000 m3/ha-s; 

 wylis mwvave deficitian raionebSi; 

 maRalSemosavliani kulturebisaTvis – xexilis, venaxis, ken-
krovanebis, citrusebis da a.S., ZiriTadad mravalwliani narga-
vebisaTvis; 

 melioraciisaTvis xelsayrel miwebze, rodesac damlaSebas ara 
aqvs adgili da sarwyavi wyali araa mniSvnelovnad mineralize-
buli. 
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Tavi IX. fertigacia 
9.1. wveTuri morwyvis efeqturoba  

fertigaciis gaTvaliswinebiT 

gamdidrebuli rwyva (fertigacia) xorcieldeba wveTuri mor-
wyvis dros, romelic erT-erTi axali da progresuli morwyvis we-
sia Cvens planetaze. igi ZiriTadad gamoiyeneba cxel da mSral kli-
matian qveynebSi (israeli, egvipte, avstralia, arabeTis qveynebi, 
aSS, axali zelandia, Sua aziis qveynebi da a.S.). 

wveTuri morwyvis sistema sasoflo-sameurneo savargulebSi 
SeiZleba iyos stacionaruli da gadasatani, xolo mindvrebSi auci-
lebelia iyos gadasatani sistema, raTa ar daziandes farTobis meqa-
nizebuli damuSavebis dros. 

wylis wveTebis warmomqmnel organos warmoadgens specialuri 
mikrowyalgasaSvebi – e.w. mwveTara, romelic ganlagebuli an dayene-
bulia sarwyav milsadenze.  

suraTze 9.1 naCvenebia mwveTara (firma `NAAN~, israeli), ro-
melic Cadgmulia milsadenSi, xolo suraTze 9.2 ki bambis plantaci-
aSi wveTovani rwyvis milsadenebis gaSlis procesi (kibuci Sefaim, 
israeli). 

sarwyavi wylis ekonomiis misaRwevad (magaliTad, israelSi) 
gansakuTrebuli yuradReba gamaxvilebulia wveTuri da dawvimebiTi 
rwyvis saxeebze, xolo am qveyanaSi yuradReba gamaxvilebulia `fer-
tigaciaze~, sadac TiTqmis 80%-ze meti savargulebi irwyveba zemoT 
aRniSnuli meTodiT. 

 

sur. 9.1. mwveTara (firma `NAAN~, israeli) 

unda aRiniSnos, rom rwyvis es sistema mTlianad gamoricxavs 
droebiTi qselis, droebiTi arxebis, gamyvani kvlebisa da zolebis 
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gayvanas. amiT Tavidan aris acilebuli niadagis gamorecxva, rac did 
qanobebze, xSirad, erT ha-ze 80÷100 t-s aRwevs.  

9.2 suraTze naCvenebia bananis plantaciaSi wveTovani rwyvis 
milsadenebis montaJi. rwyvis aseTi saxe gulisxmobs sarwyavi wylis 
miwodebas uSualod fesvTa sistemis zonaSi, rac xorcieldeba miwa-
Si an mis zedapirze ganlagebuli polieTilenis 10÷55 mm-mde diamet-
ris milebis saSualebiT. 

 

sur. 9.2. fertigaciis sistema bananis plantaciaSi 

am wesiT rwyva saSualebas gvaZlevs mudmivad SevinarCunoT nia-
dagSi tenis sasurveli reJimi, Tavidan aviciloT misi zedmetad da-
tenianeba rwyvis dros an gamoSroba morig morwyvamde. amis garda, 
gamoricxulia rigTaSorisebis morwyvis aucilebloba, filtraciaze 
danakargebi, aorTqleba, zedapiruli Camodineba da qaris mier wylis 
wveTebis wataceba. 

wveTovani rwyvis sqema (nax. 9.1) SemdegSi mdgomareobs: morwyvis 
wyarodan mcire moculobis tumboTi wyali magistralur milsade-
nebSi Semodis, aqedan gamanawileblebSi da, Semdeg ki, sarwyav milsa-
denebSi, romlebzedac damontaJebulia mwveTarebi. 

sarwyavi milsadenis diametri saSualod 12÷25 mm-s, xolo gama-
nawileblisa - 40÷50 mm-s Soris meryeobs. 

milebi venaxebsa da palmetur baRebSi samagr mavTulebze iWime-
ba, xolo bostneuli da kurkovani kulturebis nakveTebSi – rigebis 
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gaswvriv lagdeba. mwveTaris wylis xarji saSualod 4÷12 l/sT-ia, 
wneva – 0,8÷1,0 m, gamanawilebelSi ki – 30 m. 

 
nax. 9.1. wveTuri-fertigaciis rwyvis sqema  

1_wylis Camketi urduli; q _ wylis xarji (m3/sT); P _ samuSao (muSa) 

dawneva (m); _ milsadenis diametri (mm); ①_ sarwyavi ubnis nomeri; 

F _ sarwyavi ubnis farTobi (m2); (- - - ) _ sarwyavi ubnis sazRvari 

rogorc zemoT aRvniSneT, venaxSi sarwyavi milsadenebi gaiyva-
neba vazis samagr qveda mavTulebze (sur. 9.3), xexilis baRebSi ki - 
xeebis Zirebis gaswvriv.  
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sur. 9.3. fertigaciis morwyvis sistema venaxis rigebSi 

 
9.2. fertigaciis morwyvis konstruqciebi 

fertigaciis morwyvis sistema zogad SemTxvevaSi Sedgeba Semde-
gi ZiriTadi elementebisagan: wyalmimRebi da dawnevis Semqmneli 
kvanZebi, filtri, sasuqebis mosamzadebeli (gamxsneli) da misawode-
beli mowyobiloba, marTvis pulti, magistraluri gamanawilebeli 
da sarwyavi milsadenebi, mwveTarebi, rwyvis moTxovnilebis gadamwo-
di, samarTavi armatura, marTvis pultsa da samarTav armaturas So-
ris kavSiris arxebi. 

sistemaSi wylis miwodebisa da saWiro dawnevis SeqmnisaTvis 
ufro xSirad gamoiyeneba mcire simZlavris centridanuli tumboebi. 
saWiro dawneva, umetes SemTxvevaSi, icvleba 7÷28 m-is farglebSi. 
sistema kargad muSaobs dabali wnevis pirobebSi. am SemTxvevaSi SeiZ-
leba gamoyenebul iqnes ufro iafi milebisa da mcire diametriani 
mwveTarebi, magram, meore mxriv, dabali dawnevis dros misma mcireo-
denma cvlilebam SeiZleba gamoiwvios mwveTaris xarjis mkveTri 
cvlileba da, aqedan gamomdinare, rwyvis teqnikis elementebis Seu-
sabamoba. 

wveTuri rwyvis dros sarwyavi qselis ganlageba gegmaSi damo-
kidebulia nakveTis saerTo konfiguraciaze, situaciaze, niadagur-
reliefur pirobebze, teritoriis organizaciaze, sarwyav kultura-
ze da a.S. 
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naxazze 9.2 mocemulia firma `amiadis~ (israeli) Tanamedrove 

mowyobilobis sxvadasxva sqemebi. 

 

 

nax. 9.2. fertigaciis morwyvis konstruqcia 
1 – wylis urduli; 2 – SemaerTebeli quro; 3 – filtri; 4 – avtomaturi 
gamTiSavi sistema; 5 – Semwovi mowyobiloba; 6 – sifonis sawinaaRmdego 
sarqveli; 7 – damcveli sarqveli; 8 – mineraluri sasuqis gadamketi ur-

duli; 9 – wylis gamSvebi urduli; 10 – Camketi sarqveli; 11 – mineraluri 
sasuqis narevi; 12 – magistraluri milsadeni 
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9.3. fertigaciis morwyvis teqnika  

wveTuri rwyvis teqnikis elementebs miekuTvneba: gatenianebis 
kera, gatenianebuli laqa miwis zedapirze, gatenianebis konturi, 
mwveTaras xarji, gatenianebis keraSi wylis miwodebis wertilebis 
ganlagebis sqema da raodenoba, mwveTarebis mier sarwyavi wylis ga-
nawilebis sixSire, mwveTarebis ganlageba sarwyav farTobze, gateni-
anebis farTobi da sxva. 

gatenianebis damaxasiaTebeli konturebi naCvenebia suraTze 9.4. 

 
sur. 9.4. gatenianebis konturis saerTo xedi 

gatenianebis kera, rogorc cnobilia, ganisazRvreba gateniane-
buli laqis sididiT miwis zedapirze da gatenianebis konturis siRr-
miT. gatenianebis keris forma da zomebi damokidebulia niadagis 
hidrofizikur Tvisebebze, rwyvis wina tenianobaze, miwodebuli 
wylis xarjze, rwyvis xangrZlivobaze, aorTqlebis intensivobaze.  

wveTuri morwyvis efeqtianoba didad aris damokidebuli misi 
teqnikis elementebis sworad SerCevasa da rwyvis reJimis SeTanawyo-
baze. 

rwyvis teqnikis elementebis arasworad SerCevis SemTxvevaSi 
gatenianebis keris sidide da, masTan erTad, fesvebis gavrcelebis 
are izRudeba. aman SeiZleba gamoiwvios kvebis ares Semcireba, fesve-
bis dazianeba yinvisagan da mcenaris mdgradobis dakargva qaris moq-
medebiT. Tu mwveTaras xarji iwvevs xangrZliv gadametebul gatenia-
nebas fesvebis gavrcelebis zonaSi, aman SeiZleba gamoiwvios sokova-
ni mikroorganizmebis ganviTareba da fesvebis daavadeba.  
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9.4. milsadenebis hidravlikuri angariSi 

mwveTarebSi wylis gamodinebis dros sarwyav milsadenSi xarji 
sigrZeze icvleba da masSi xaxunze dawnevis danakargi pirveli miax-
loebiT SeiZleba ganisazRvros Semdegi damokidebulebiT: 

 2

2
0

K
Qhw


 ,        (9.1) 

sadac wh  dawnevis danakargia (m); 0Q  – saangariSo wylis xarji, ro-

melic Seadgens saTaveSi xarjis 0.55 nawils, e.i. QQ 55.00   (m3/wm);   

– milsadenis sigrZe (m); K  – xarjis moduli, romelic tolia: 

 
4
dcK  , (m3/wm);       (9.2) 

  milis ganivkveTis farTobia (m2); c – siCqaris koeficienti   

(m0.5wm-1); d  – milsadenis Siga diametri (m);. 
adgilobriv winaRobebze dawnevis danakargebi sarwyav milsa-

denSi umniSvneloa da Seadgens xaxunze dawnevis danakargis 3÷5%-s. 
mwveTaras xarjebis gadaxra dasaSvebia 1,1÷1,2 farglebSi. 
milsadenis diametri iangariSeba Semdegi damokidebulebiT: 

 
0

13.1
V
Qd  ,            (9.3) 

sadac Q  milsadenis saangariSo xarjia (m3/wm); 0V  – milsadenSi moZ-

raobis dasaSvebi siCqare 2÷2,5 (m/wm). 
xaxunze dawnevis danakargi milsadenis 1 grZiv metrze iangari-

Seba formuliT: 

 78.4

78.1

00027.0
d
Qi  ,              (9.4) 

sadac Q  wylis xarjia (l/wm); d  – milis diametri (mm). 
impulsur-wveTur sarwyav sistemebSi, sadac rwyva xorcielde-

ba wyvetilad (ciklurad), sarwyavi milsadenis diametrs mudmivs 
iReben mTel sigrZeze da iangariSeba Semdegi gantolebiT: 

 442.066.0 Qd  ,          (9.5) 

sadac d  milsadenis diametria (m); Q  – xarji saTaveSi (m3/wm). 
wveTuri sarwyavi sistemis dros samuSao dawneva sarwyavi mil-
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sadenis saTaveSi ( sTH ) ganisazRvreba formuliT: 

 adgwgmsT hhhhH  ,       (9.6) 

sadac mh  mwveTaras samuSao dawneva (m); gh  – geodeziuri simaRle; 

wh  – xaxunze dawnevis danakargi (m); adgh  – dawnevis adgilobrivi da-

nakargebi. 
maqsimaluri dawneva sistemis saTaveSi ganisazRvreba formuliT: 

 b
d.k.

b
z HHHH  maxmax 1.1 ,       (9.7) 

sadac zH  mwveTaras samuSao dawnevis zeda zRvaria (20÷25 m); b
maxH  – 

ubnis maqsimaluri geodeziuri niSnuli (m); b
d.k.H  – dawnevis Semqmne-

li kvanZis geodeziuri niSnuli (m). 
Tu statikuri dawneva sistemis romelime ubanSi metia 40 m-ze, 

maSin aucilebelia dawnevis SemzRudveli mowyobiloba.  
 
 

9.5. fertigaciis sarwyavi sistemis warmoebis unari  
da misi eqspluatacia  

davadgenT ra wveTuri rwyvis sistemis diametrebis zomas, ag-
reTve magistraluri milsadenisa da mwveTarebis gamtarunarianobas, 
amis Semdeg saWiroa viangariSoT mineraluri sasuqebis xsnaris xar-
ji drois nebismier momentSi, romelic iangariSeba Semdegi damoki-
debulebiT: 

 
t
PQ 

s ,              (9.8) 

sadac sQ  mineraluri sasuqebis xsnaris xarjia (l/sT),   – mosa-

rwyavi farTobi, P  – sasuqebis norma (l/ha), t  – sasuqebis Setanis 
xangrZlivoba (sT). 

wveTuri gamdidrebuli sarwyavi sistemis SemTxvevaSi farTobis 

erTeulze misawodebeli mineraluri sasuqebis norma ( wF ) gamoiTv-

leba Semdegi damokidebulebiT: 

 
n

r
w C

FF 100
  (kg/sT),                         (9.9) 

sadac rF  Sesatani sasuqebis intensivobaa (kg/ha); nC  _ sasuqebis 
koncentracia (%). 
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magaliTi 9.1. sarwyav 2,0 ha farTobze SevitanoT mineraluri 
sasuqi, normiT 110 l/ha. sasuqebis Setanis xangrZlivoba - 2 sT. 

amoxsna: viangariSoT tumbos mwarmoebloba, romelic uzrun-
velyofs zemoT aRniSnul normas: 

110
0.2
1100.2




Q  (l/sT).       (9.10) 

mineraluri sasuqebis narevisaTvis rezervuaris moculoba ( rV ) 

iangariSeba Semdegi damokidebulebiT: 

 PV r .         (9.11) 

Tu SevitanT Cvens mniSvnelobebs, miviRebT 2201102 rV  (l). 

mineraluri sasuqebis narevis Setanis xangrZlivoba iangariSe-
ba Semdegi damokidebulebiT: 

 
tQ

VT


 r4  (sT),          (9.12) 

sadac rV  rezervuaris moculobaa (l); tQ   – mineraluri sasuqis 

Setanis intensivoba (l/sT); rV4  – niSnavs imas, rom Tu rezervuaris 

moculobaa 220 l, maSin aucilebelia 8802204   l wyali, rom sa-
suqebis 95% Setanili iqnes sarwyav sistemaSi. 

magaliTi 9.2. farTobze Sesatani amoniumis sulfatis rekomen-
debuli norma tolia 200 kg/ha, romelic 21% azots Seicavs. gamov-
TvaloT farTobis erTeulze misawodebeli sasuqebis norma. 

amoxsna: farTobis erTeulze misawodebeli mineraluri sasuqe-
bis norma iangariSeba (11) formuliT: 

950
21

200100



wF  kg/sT.       (9.13) 

pasuxi: (950 kg/sT). 
erTeul farTobze misawodebeli mineraluri sasuqebis mocu-

loba iangariSeba Semdegi formuliT: 

 
w

w

S
FF   (l/ha),          (9.14) 

sadac wF  aris sasuqebis wona (kg/ha); wS  – moculobiTi wona (kg/l). 

magaliTi 9.3. saWiroa 65 kg/ha amoniumis nitrati. moculobiTi 
wona amoniumis nitratis (NH4NO3) Seadgens 1,3-s (kg/l).  

amoxsna: misawodebeli mineraluri sasuqebis moculoba ianga-
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riSeba (9.14) formuliT: 

50
3.1

65


lkg

hakg 
F l/ha.    (9.15) 

mineraluri sasuqebis raodenoba, romelic saWiroa rwyvis erTi 

ciklisaTvis  tF   iangariSeba Semdegi damokidebulebiT: 

  dFtF  (l an kg),       (9.16) 

sadac Fd  sasuqebis normaa (kg/ha an l/ha),   – mosarwyavi farTobi 
(ha). 

magaliTi 9.4. mosarwyavi farTobis raodenoba tolia 8,1  ha. 
misawodebeli sasuqebis norma 120Fd  l/ha. 

amoxsna: misawodebeli sasuqebis raodenoba tolia: 

0,2161208,1  dFtF  l.         (9.17) 

sarwyavi wylisaTvis mineraluri sasuqebis miwodebisaTvis saWi-
roa tumboebi, romlis warmadobac iangariSeba Semdegi formuliT: 

 
T
FtQP   (l/sT),         (9.18) 

sadac PQ  tumbos warmadobaa (l/sT); tF   – mineraluri sasuqebis 

moculoba erTi irigaciuli ciklis dros (l); T  – mineraluri sa-
suqebis Setanis xangrZlivoba (sT). 

magaliTi 9.5. 5 ha sarwyav farTobze Sesatania mineraluri sasu-
qi 100 l/ha moculobiT. viangariSoT tumbos warmadoba. 

amoxsna: mineraluri sasuqebis moculoba erTi irigaciuli 
ciklis dros tolia: 

5001005  tF  l.          (9.19) 
mineraluri sasuqebis Setanis dro tolia 5 sT. aq araa gaTva-

liswinebuli filtrisa da sarwyavi sistemis gawmenda. maSin tumbos 
warmadoba tolia: 

100
5

500


sT

l
PQ l/sT.    (9.20) 

pasuxi: 100 l/sT. 
imisaTvis, rom sarwyav wyalSi movaTavsoT an gavxsnaT minera-

luri sasuqebi (N, P, K), aucilebelia viangariSoT mineraluri sasu-

qebis wona ( wF ): 
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n

r
w C

CF 


100 ,          (9.21) 

sadac rC  – aris sarekomendacio norma, nC  – koncentracia sakvebi 

marilebis sasuqebSi (%-Si); magaliTad, mineraluri sasuqebis narev-
Si saWiroa iyos marilebis Semdegi Tanafardoba 60 (ppm) – azoti 40 
(ppm) – P2O5. fosforis narevis SemTxvevaSi saWiro iqneba: 

3
3

mg
mg

/
/

167
%24

10040



wF .                (9.22) 

imisaTvis raTa sasuqebis woniTi sidide gadayvanil iqnes mocu-
lobiT sidided, vsargeblobT (12) damokidebulebiT. azotisaTvis mi-
viRebT: 

333

3

3

mlmsm
lg

mg
//

/

/
128,0128

1300
167

F .             (9.23) 

azotis raodenoba Sesatan sasuqebSi: 

13
100

8167



wF  g/m3,           (9.24) 

moculoba ki tolia, 

 33
3

msm
mg

mg
/

/

/
10

3,1
13

vF .       (9.25) 

Sesatani saWiro mineraluri sasuqebis koncentraciisaTvis da-
samatebeli doza azotisaTvis (60 ppm) aucilebelia davamatoT: (60 
– 13) = 47 g/sm3 azoti. 

es unda moxdes narevSi amoniumis nitratis damatebiT: 

3
3

mg
smg

/
/

224
%21

47
wF ,         (9.26) 

moculoba ki tolia:  

33
3

msm
mg

mg
/

/

/
172

1300
224

vF .             (9.27) 

amrigad, sarwyavi 1 m3 wylis gamdidrebisaTvis saWiroa 128 sm3 
Txieri amoniumis fosfatisa da 172 sm3 Txieri amoniumis nitrati. 

rodesac sarwyavi wylis gamdidrebisaTvis gamoiyeneba sxvada-
sxva saxis mineraluri sasuqebi, aucilebelia isini iyos wyalSi bo-
lomde xsnadi. arsebobs iseTi sasuqebis tipebic, romlebic wyalSi bo-
lomde ar ixsneba, amitom aseTi sasuqebi ar SeiZleba gamoviyenoT 
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fertigaciis dros. sxvadasxva sasuqebis xsnadobis maCveneblebi tem-
peraturis gazrdiT matulobs. xsnadobis raodenobrivi maCveneblebi 
mocemulia cxrilSi 9.1. 

rodesac sarwyavi farTobis niadagebis mJave da tute nivTiere-
bis maCvenebeli pH = 7, maSin niadagi tutea, xolo 7-ze naklebs See-
sabameba mJave niadagebi; cxrilSi 9.2 mocemulia (pH) sxvadasxva mi-
neraluri sasuqebis wyalSi xsnadobis maCveneblebs (EC) Soris kav-
Siri. 

cxrili 9.1  
temperaturis mixedviT mineraluri sasuqebis 

xsnadobis maCvenebeli 

# 
sasuqis dasaxeleba temperatura (C°) 

0 5 10 20 25 30 
1 Sardovana (NH2)2CO 680 780 850 1060 1200 1330 

2 amoniumis sulfati 
(NH4)2SO4 

700 715 730 750 770 780 

3 kaliumis sulfati K2SO4 70 80 90 110 120- 130 
4 kaliumis qloridi KCl 280 290 310 340 350 370 
5 kaliumis nitrati KNO3 130 _ 210 320 370 460 

6 amoniumis fosfati 
(NH4)3PO4 

227 _ 295 374 _ 464 

  cxrili 9.2             
(pH)-sa da (EC)-s Soris Tanafardoba 

# mineraluri sasuqebi (pH) (EC) 
1 kaliumis qloridi KCl 6.5 1.67 
2 amoniumis sulfati (NH4)2SO4 5.4 1.06 
3 Sardovana (NH2)2CO 8.0 0.001 
4 amoniumis nitrati NH4NO3 6.6 0.87 
5 kaliumis nitrati KNO3 8.5 1.00 

 

amrigad, niadagis fizikur-meqanikuri, biologiuri da sxva Tvi-
sebebis gaTvaliswinebiT unda moxdes niadagis gamamdidrebeli mor-
wyva – fertigacia, raTa aRniSnuli meTodiT rwyvam ar gamoiwvios 
niadagis Tvisebebis gauareseba.  
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9.6. fertigaciis efeqturoba da misi Rirsebebi 

wveTuri morwyvis ZiriTadi Rirsebebi, romlebic ganapirobebs 
mis perspeqtiulobas, Semdegia: 

– wyliT mcenaris ganuwyveteli momaragebis SesaZlebloba; 
– niadagis lokaluri gatenianeba mxolod fesvTa sistemis gavr-

celebis zonaSi; 
– morwyvasTan erTad sasuqebisa da pesticidebis lokalurad Se-

tana niadagSi; 
– mosavlianobis gazrda 60%-iT da meti; 
– sarwyavi wylis ekonomia: 50%-iT dawvimebasTan SedarebiT da 2-3 

jer - zedapirul morwyvasTan SedarebiT; 
– mSralad darCenili mwkrivTaSorisebis damuSavebis gaioleba da 

amasTan erTad sarevela mcenareebis gavrcelebis SezRudva; 
– rwyvis periodSi eroziis saSiSroebis ugulebelyofa; 
– rwyvis sruli avtomatizacia; 
– azotovani sasuqebis ekonomia 44÷57%-iT zedapirul morwyvas-

Tan SedarebiT da 33÷44%-iT - dawvimebasTan SedarebiT; 
– saWiro ar aris sadrenaJo sistema. 

wveTuri morwyvis efeqtur pirobebs warmoadgens:  
– upirveles yovlisa, misi gamoyeneba aridul zonebSi, sadac wyal-

moTxovnilebis deficiti aRemateba 5000 m/ha-s; 
– misi gamoyeneba Zlierwyalgamtar niadagebSi (msubuqi meqanikuri 

Sedgenilobis, qviSiani da a.S.); 
– wylis mwvave deficitian raionebSi; 
– melioraciisaTvis xelsayrel miwebze, rodesac damlaSebas ara 

aqvs adgili da sarwyavi wyali araa mniSvnelovnad mineralize-
buli; 

wveTuri morwyvis uaryofiTi Tvisebebia: 
– mikroklimatis regulirebis SeuZlebloba; 
– gatenianebis zonis sazRvrebSi niadagis TandaTanobiTi damlaSe-

bis SesaZlebloba; 
– wyalmcenareebiT mwveTarebis dacobis saSiSroeba; 
– didi samSeneblo Rirebuleba da sxv. 

amrigad, wveTuri gamdidrebuli morwyva (fertigacia) uzrun-
velyofs mcenaris zrda-ganviTarebisaTvis saukeTeso wylovan-sahae-
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ro, kvebiTi da mikrobiologiuri reJimebis Seqmnas, romelic sasof-
lo-sameurneo mosavlianobis gadidebis garantias iZleva. 

 
9.7. sasaTbure meurneoba da misi daxasiaTeba 

klimatis amplitudis mkveTri cvlilebis pirobebSi, gansakuT-
rebiT ki zamTris sezonze, soflis meurneobis ganviTarebis erT-erT 
ZiriTad mimarTulebas warmoadgens teritoriebze sasaTbure meurne-
obis mowyoba. saTburis mowyoba, romlis zomebic specifikuria, pir-
vel rigSi unda pasuxobdes niadagis nayofierebis xarisxs, xolo 
Semdeg ki saTburis Sida sivrceSi klimatur da rwyvis reJimis swo-
rad SerCevas. 

praqtikulma gamocdilebam cxadyo, rom saTburis Sida sivrce-
Si optimaluri temperaturis SerCeva, xSir SemTxvevaSi, uzrunvel-
yofilia gaTbobis sistemis mowyobiT, mcenarisaTvis saWiro haeris 
tenianoba – ventilaciis saSualebiT, xolo rwyvis reJimis SerCeva 
da morwyva – wveTovani da dawvimebiTi morwyvis ganxorcielebiTa 
da wesebis dacviT - fertigaciis (sarwyavi wylis gamoyenebiT mine-
raluri sasuqebis Setana niadagSi) meTodiT. 

sailustraciod ganvixiloT praqtikuli magaliTi saqarTve-
los teqnikuri universitetis c. mircxulavas wyalTa meurneobis 
institutis yofili TanamSromlis, teqn. akad. doqtoris Tengiz af-
rasiZis mier warmoebuli sasaTbure meurneoba. 

sasaTbure meurneoba ganTavsebulia qvemo qarTlSi, kerZod, 
TeTriwyaros raionis sof. xaiSSi. saTburis farTobi Seadgens 1400 
kv.m-s. saTburSi damontaJebulia israelis wveTuri morwyvis sistema 
fertigaciis meTodiT. mwveTaras wylis xarji Seadgens 0,05 l/wT-Si. 
klimaturi pirobebis gaTvaliswinebiT rwyva xorcieldeba yovel me-
ore dRes. erTi morwyvis dros TiToeul mcenares miewodeba 0,5 l 
wyali, xolo saTburSi – 2 kg mineraluri sasuqi. 

saTburis mepatronesTan saubris dros gairkva, saTburis (zome-

biT 3311 m) mowyobaSi (konstruqciuli gadawyveta da misi mSeneb-
loba – sarwyavi sistemebi, naxSirze momuSave gaTbobis sistema da 
sxv.) kapitalurma dabandebam Seadgina 65 000 lari.  

saTburSi 2014 wels kitris mosavlianobam miaRwia 29,5 tonas, 
xolo pomidoris – 20,0 tonas. ekonomikurma maCvenebelma, romelic 
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gamoixateba wminda mogebaSi, kitris SemTxvevaSi Seadgina 12 000 lari, 
xolo pomidoris – 9 000 lari. 9.5 suraTebze mocemulia sasaTbure 
meurneoba Sesabamisi damxmare nagebobebiT. 

  
a) saTburis saerTo xedi b) gatenianebis konturi 

  
g) fertigaciis sistema d) saTburis saqvabe 

 
e) saTburSi kitris kulturaSi fertigaciis sistema 

sur. 9.5. sasaTbure meurneobis maxasiaTebeli kvanZebi 
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Tavi X. niadagqveSa morwyva 
10.1. niadagqveSa (qveniadagidan) morwyva 

qveniadagidan morwyvis idea dawvimebis wesze adre warmoiSva da 
ukve XIX saukuneSi iyo cnobili. 

morwyvis am wesis gamoyenebis dros sarwyavi wylis miwodeba 
xorcieldeba niadagis qveSidan, garkveul siRrmeze ganlagebuli 
damtenianeblebis meSveobiT. dasatenianeblad gamoiyeneba keramiku-
li, azbestcementis, plastmasis, polieTilenis gluvi da perfori-
rebuli milebi, qviSiT Sevsebuli wyalgamtari betonis (an sxva masa-
lis) Rarebi da sxva, agreTve specialuri iaraRebiT niadagSi gaWri-
li xvrelebi (rogorc xvrelisebri drenaJi). niadagis gatenianeba 
warmoebs milebze arsebuli xvretebidan an napralebidan, agreTve, 
milebis pirapirebis adgilebSi datovebuli RreCoebidan gamoJoni-
li wyliT da sxva gzebiT. 

satenianebel wyals Rebuloben Ria arxebidan an ganmanawilebe-
li milsadenebidan. 

saWiro dawnevisa da niadagis gatenianebis wesis mixedviT ga-
narCeven niadagqveSa morwyvis Semdeg sistemebs: 

– dawneviani (0,5-dan 2÷5 m-mde) - kapilarul-gravitaciuli ga-
tenianebiT;  

– udawneo - kapilaruli gatenianebiT; 
– vakuumuri, anu adsorbciuli - niadagis Semwovi Zalis anga-

riSze gatenianebiT. 
udawneo kapilaruli gatenianebis dros niadagSi wylis ganawi-

leba warmoebs satenianebel milsadenze an Rarebze gakeTebuli nap-
ralebidan, xvretebidan an pirapirebs Soris datovebuli RreCoebi-
dan, agreTve, uSualod niadagSi gayvanili xvreliseburi qselidan. 

dawnevian kapilarul-gravitaciul gatenianebis sistemebSi 
wylis ganawileba warmoebs igive saSualebiT, oRond, am SemTxvevaSi, 
aucilebelia damtenianeblebis boloebSi Camketebis mowyoba, romel-
Ta saSualebiT iqmneba saWiro dawneva 1,5 m-mde da metic – 2÷5 m. 

dawnevis Sedegad umjobesdeba mZime meqanikuri Semadgenlobis 
niadagebis gatenianebis pirobebi. dawnevis Seqmnis mizniT xSirad sa-
Wiro xdeba satumbi sadguri mowyoba. 
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vakuumur (adsorbciul) sistemebSi damtenianeblebi warmoadgens 

hermetulad SeerTebul forovan milebs, romlis kedlebidanac xde-
ba niadagis mier wylis Sewova moTxovnilebis Sesabamisad. es ki gan-
sakuTrebiT xelsayrel pirobebs qmnis avtomatizebuli rwyvisaTvis. 

niadagqveSa morwyvis teqnikis elementebs (parametrebs) mieku-
Tvneba satenianeblebis Cawyobis siRrme – 0,4÷0,6 m; dawneva – 0,2÷0,5-
dan 2÷5 m-mde; xvedriTi xarji – 0,0026÷0,0033 l/wm 1 grZ. m sigrZeze; 
sigane – 50÷300 m; satenianeblebs, anu gatenianebis kerebs (xvretebs) 
Soris manZili – 1÷3,5 m; satenianeblebis Siga diametri - 6÷10-dan 0,5 
sm-mde. 

rwyvis teqnikis elementebis sidideze arsebiT gavlenas axdens 
niadagis wyalgamtaroba, qanobi, mikroreliefi, mcenaris kulturis 
saxe, rwyvis reJimi da sxva faqtorebi. 

satenianeblebis ganlagebis siRrme aiReba mcenaris kulturis 
saxeobis mixedviT – 0,4÷0,6 m. ufro naklebi siRrmis SemTxvevaSi mo-
salodnelia satenianeblebis dazianeba niadagis meqanizebuli damu-
Savebis dros, xolo ufro didi siRrmis dros – niadagis zeda fenis 
arasakmarisi gatenianeba da wylis danakargebi siRrmiT filtracia-
ze. 

satenianeblis sigrZis gansasazRvrad rekomendebulia prof. 
m.s. grigorovis formula: 

tK
QI   (m),          (10.1) 

sadac Q satenianeblis xarjia saTaveSi (m3/wm); tK  – niadagSi wylis 

SeJonvis siCqare, m/wm;   – satenianeblis sveli perimetri an wylis 
Sewovis perimetri (m). 

rogorc formulidan Cans, rac ufro wyalgamtaria niadagi, 
miT ufro naklebi unda iyos satenianeblis sigrZe. saerTod sigrZee-
bi 50÷300 m farglebSi icvleba. ufro didi sigrZeebis SemTxvevaSi 
Zneldeba wylis Tanabari ganawileba, xolo ufro naklebis SemTxve-
vaSi – izrdeba gamanawilebeli qselis sixSire da Rirebuleba. saSu-
alo Tixnar da Tixa niadagebSi nacionaluri sigrZeebi Seadgens 
150÷200 m-s, rac ganapirobebs Tanabar gatenianebas rogorc satenia-
neblis mTel sigrZeze, aseve maT Soris. 

dawnevis danakargi sigrZeze xaxunze polieTilenis milebiT 
ganxorcielebul satenianeblebSi iangariSeba formuliT: 
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Lih   (m),       (10.2) 
da 

78,4

78,1

00027,0
d
Qi  ,           (10.3) 

sadac i hidravlikuri qanobia, Q – satenianeblis xarji (l/wm), d – 
milis diametri (mm).  

rwyvis xangrZlivoba ganisazRvreba formuliT: 

qn
mt 

  (sT),        (10.4) 

sadac m rwyvis normaa (m3/ha),  – sarwyavi farTobi (ha), q – erT sa-
tenianebelSi miwodebuli xarji (m3/sT), n – satenianeblebis raode-
noba. 

satenianeblis mier gamoyofili xvedriTi xarji 1 m sigrZeze 
iangariSeba formuliT: 

710
46






s

xv Tha
Nmhahq

B

(l/wm),           (10.5) 

sadac h piezometruli dawnevaa (m); T – rwyvaTaSorisi periodi, 
wyalmoTxovnilebis mixedviT daZabul TveSi (dRe-Rame); N – wyal-
brunvis taqtebis raodenoba; hs - saangariSo dawneva satenianeblebis 
RerZis mimarT; B – satenianeblebs Soris manZili, m – rwyvis norma 
(m3/ha). 

satenianeblebs Soris manZili SeiZleba ganisazRvros profesor 
v.i. karandovis formuliT: 











 


xv

zR

q
ar

k
qB

s

'
0)3,02,0(

3,143,02


 (m),               (10.6) 

sadac q satenianeblis TiToeuli xvretis xarjia (l/wm), xvq – xved-

riTi xarji (m3/sT); ks – filtraciis koeficienti (m/wm); zRr – 

zRvruli  wyaltevadoba % wonidan; 0 – moculobiTi wona (g/m3); 'a – 

potenciuri gamtaroba, romelic damokidebulia niadagis Tvisebeb-
ze. 

am formulidan Cans, rom rac ufro wyalgamtaria niadagi, miT 
ufro naklebi unda iyos satenianeblebs Soris manZili. 
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satenianeblebs Soris manZili damokidebulia rogorc niadagis 

Tvisebebze, ise kulturis saxezec. maTematikuri gaangariSebis, mo-
delirebisa da sawarmoo cdebis safuZvelze dadgenilia, rom saSua-
lo da mZime meqanikuri Sedgenilobis niadagebis pirobebSi satenia-
neblebs Soris optimaluri manZilebi: mTliani naTesisaTvis (bos-
tneuli, sakvebi kulturebi) – 1,25÷2,0 m, kenkrovanebisaTvis (aluba-
li, mocxari, Jolo) da venaxisaTvis – 2,5÷3,0 m, xexilis baRebSi 
(vaSlis, msxlis) – 2,5÷3,5 m. 

satenianebeli milebis Siga diametric SeiZleba iyos 6÷10 sm-dan 
56 mm-mde rwyvis reJimis mixedviT. Tu niadagqveSa morwyva xorciel-
deba Cveulebrivis analogiurad, e.i. rwyva tardeba periodulad, 
rodesac niadagis tenianoba dava sasurvel qveda zRvramde, maSin 
mokle droSi saWiroa didi raodenobis wylis mowodeba rwyvis nor-
mis Sesabamisad da diametric gamodis SedarebiT didi, xolo Tu 
rwyva warmoebs ganuwyvetliv, niadagis sasurveli (mdgradi) tenia-
nobis SenarCunebiT, maSin SedarebiT patara diametria saWiro. 

mcire diametriani (20÷40 mm) satenianeblis ganxorcieleba mi-
zanSewonilia polieTilenis moqnili mTlianziduli milebisagan. 
aseTi milebis Cawyoba warmoebs utranSeo xerxiT specialuri dren-
Camwyobi manqanis meSveobiT, rac mniSvnelovnad amcirebs sistemis 
mSeneblobis Rirebulebas da orjer da ufro metad zrdis Sromis 
nayofierebas. milis Cawyobis procesSi specialuri samuSao organos 
meSveobiT warmoebs misi perforireba da sarwyavi xvrelebis – napra-
lebis gamoWra. napralebis sigrZe 4÷5 sm, sigane 1,5÷2,5 mm; erTmane-
Tisagan daSorebulia sxvadasxva manZiliT. 

polieTilenis milebiT ganxorcielebuli niadagqveSa morwyvis 
sistema Sedgeba Semdegi nawilebisagan: satumbi sadguris, sawmendi 
nageboba, ganmanawilebeli da gamatenianebeli qseli, wyalgamSvebi 
nageboba, wyalgamyvani da saaeracio milsadeni, sakontrolo saven-
tilacio nageboba (sameTvalyureo Webi) (nax. 10.1). 

imis mixedviT, Tu rogoraa ganlagebuli izohifsebis mimarT sa-
tenianeblebis mkvebavi, anu sarwyavi milsadeni (an arxi), ganarCeven 
niadagqveSa morwyvis sistemis ganlagebis grZiv, ganiv da Sereul 
sqemebs. didi qanobebis pirobebSi upiratesoba eniWeba ganiv sqemas, 
mcire qanobebis SemTxvevaSi – grZivs, rTul reliefur pirobebSi – 
Sereuls.  
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wylis gawmenda aucilebelia, risTvisac gamoiyeneba gamwmendi 
nageboba da sxvadasxva konstruqciis saleqrebi. 

 

 
nax. 10.1. niadagqveSa morwyvis sistemis principuli sqema:  

a) – ganivi; b) – grZivi; g) – Sereuli; 1 – kvebis wyaro; 2 – satumbi sadgu-
ri; 3 – gamwmendi nageboba; 4–6 – ganmanawilebeli qseli;  

5 – wyalgasaSvebi nageboba; 7 – satenianeblebi; 8 – sakontrolo-saventi-
lacio nageboba; 9 – wyalgamyvani saaeracio qseli 

satenianebeli milsadenis SeerTeba mkvebav (sarwyav) milsaden-
Tan da wyalgamyvan saaeracio qselTan warmoebs milsadenebis meSveo-
biT, romlebic erTmaneTTan gadabmulia cementis xsnariT an SeduRe-
biT. 

wyalgamyvani saaeracio qselis daniSnulebaa sarwyavi wylis 
gayvana da gadagdeba satenianebeli da ganmanawilebeli qselis niada-
gis gadamettenianebis SemTxvevaSi, rasac SeiZleba adgili hqondes 
xangrZlivi wvimebisa da Tovlis dnobis periodSi. agreTve asrulebs 
saaeracio qselis rols rwyvaTaSoris periodSi, xolo rwyvis pro-
cesSi sameTvalyureo saaeracio Wa atarebs wylis mier milsadenebi-
dan haeris nakads da Semdeg ki uSvebs atmosferoSi. es qseli ganxor-
cielebulia 75 mm diametriani azbestcementis an polieTilenis mile-
biT.  

sameTvalyureo Webi keTdeba rogorc yovel wyalgamyvan saaera-
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cio milsadenis boloSi, aseve ganmanawilebeli sarwyavi milsadene-
bis saTaveSi, sadac moTavsebulia urdulebi, romelTa meSveobiT 
xdeba xarjebis regulireba an sistemis calkeuli ubnebis gamorTva 
saWiroebis SemTxvevaSi. orive saxis Wis meSveobiT xorcieldeba sa-
erTo meTvalyureoba sistemis normalur muSaobaze.  

niadagqveSa rwyvas Semdegi dadebiTi mxareebi aqvs: niadagis ze-
da fenaSi SenarCunebulia struqtura da ar warmoiqmneba qerqi; Ria 
sarwyavi qseli aRaraa saWiro – aRarc farTobi da aRarc wyali ar 
ikargeba da, rac mTavaria, umjobesdeba sasoflo-sameurneo samuSao-
Ta meqanizaciis pirobebi; izRudeba sarevelebisa da mavneblebis gam-
ravlebis SesaZlebloba; mcirdeba samuSao Zalis danaxarjebi rwyva-
ze; misi gamoyeneba SeiZleba didi qanobebis (30°-mde) pirobebSi da 
sxv. 

rwyvis am wess uaryofiTi mxareebic aqvs:  
– niadagis zeda fenebi sustad teniandeba, ris gamoc, sakmaod 

xSirad, mcenaris aRmocenebis periodSi, saWiro xdeba dawvimebiT 
morwyva, rac aZvirebs, arTulebs da zRudavs mis gamoyenebas;  

– zogjer wylis mniSvnelovani nawili iJoneba aqtiuri fenis 
qvemoT da usargeblod ikargeba;  

– SezRudulia misi gamoyeneba mlaSe niadagebSi;  
– rTulia damatenianeblebis muSaobis kontroli;  
– maRalia samSeneblo Rirebuleba. 
niadagqveSa morwyva farTod ar gamoiyeneba, vinaidan jer kidev 

gadasawyvetia mTeli rigi sakiTxebi: satenianeblebSi wylis nakade-
bis avtomatizebuli marTva, satenianeblebis muSaobaze kontroli, 
wylis danakargebi filtraciaze, zeda fenebi arasakmarisad tenian-
deba da sxv. 
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Tavi XI. rwyvis Tanamedrove teqnika 

11.1. rwyvis Tanamedrove teqnika da misi eqspluataciis 
teqnikur-ekonomikuri maCveneblebi  

dawvimebiTi morwyva. 2015 wels saqarTveloSi dawvimebiTi 
rwyvis wesiT teritoriis 1 ha-s morwyvis Rirebuleba saSualod 
9000 laris tolia; 1 ha-ze stacionaruli wyalsadeni qselis mowyo-
bis– 700÷900 lari; 100 grZ. m-ze ferdobebis daterasebis – 200÷300 
lari; 1 ha-ze stacionaruli wyalsadeni qselis gawmenda-mowesrige-
bis – 400÷500 lari; 100 grZ. m-ze terasebis mowesrigebis – 50÷100 
lari; yovelwliuri monitoringisa da eqspertizis – 2500÷3000 la-
ri. 

am meTodiT morwyvisas mosavali 2÷3-jer izrdeba; wylis xarji 
7÷8-jer mcirdeba; gamoricxulia niadagis irigaciuli eroziis sa-
SiSroeba; umjobesdeba niadagis wyal-fizikuri, fizikur-qimiuri da 
biologiuri Tvisebebi; maRldeba niadagis nayofiereba. 

dawvimebiTi morwyvis SemTxvevaSi didi mniSvneloba eniWeba 
sarwyavi farTobis dacvas qarisagan, romelic aseve uzrunvelyofs 
teritoriis qarismieri eroziisagan dacvas. 

sarwyavi farTobis dacva qarismieri eroziisagan. qarismieri 
eroziis sawinaaRmdego radikalur RonisZiebas (teqnologias) war-
moadgens qarsafari zolebis mSenebloba. maTi efeqturobis amaRleba 
SeiZleba miRweul iqnes ori gziT: calkeuli zolebis efeqturobis 
gazrdiT (qaris gamtarobis optimizacia da simaRlis zrda) da tyis 
zolebis daaxloebiT sistemaSi iseT manZilze, romlis drosac zol-
TaSoris sivrceSi qaris siCqare ar unda aRematebodes kritikuls. 

tyis zolis simaRle, romelic SezRudulia bunebrivi pirobe-
biT, agreTve gamodis rogorc malimitirebeli faqtori. tyis zolis 
optimaluri simaRlisa da haergamtarobis dros SemzRudavi xdeba 
agreTve qaris kritikuli siCqare niadagisaTvis da qaris siCqare 
gaSlil mindorSi. tyis zolebis erTmaneTTan daaxloebiT SeiZleba 
miRweul iqnes niadagis efeqturi dacva qaris nebismieri siCqaris 
dros. kritikul siCqared iReben qaris iseT siCqares, romlis dro-
sac niadagis saangariSo danakargi ar aRemateba dasaSveb sidides. 
TviT niadagis dasaSvebi danakargis sidide ar unda aRematebodes ni-
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adagwarmomqmneli procesis temps.  
tyis zolebis siganis, simaRlis, dasacavi mindvrebis siganis 

gansazRvra SesaZlebelia calkeuli mindvrebisaTvis qarismieri ero-
ziis prognozirebis modelebis (teqnologiebis) gamoyenebiT, maga-
liTad WEQ-isa da WEPS-is gamoyenebiT. aRniSnuli teqnologiebis 
gamoyeneba SesaZlebelia mxolod konkretuli nakveTebisaTvis. WEPS 
modeli saSualebas iZleva ganisazRvros niadagis danakargi realur 
droSi da Catardes qarismieri eroziis ganviTarebis monitoringi 
aseve drois realur masStabSi.  

saqarTveloSi ZiriTadad gavrcelebuli iyo 60 m da 10 m siga-
nis qarsafarebi (romlebic Sedioda kerZo nakveTebSi). 60 metriani 
qarsafaris 1 ha-is reabilitaciis SemTxvevaSi misi Rirebuleba to-
lia 14 000 aSS dolari (am TanxaSi pirveli sami wlis movlis xarje-
bic aris gaTvaliwinebuli). 10 m-iani qarsafaris 1 ha-ze reabilita-
ciis Rirebuleba ki Seadgens 13 300 aSS dolars. SedgomSi wliurad 
1 ha qarsafaris movlis xarji aris 3 000 aSS dolari.  

wveTuri morwyva. am wesiT morwyvis SemTxvevaSi 1 ha-is morwyva 
wveTuri teqnologiis gaTvaliswinebiT – 14 000 lars utoldeba; 
wveTuri morwyvis milebis qselis miwesrigeba – gawmendis Rirebu-
leba 1 ha-ze tolia 500 laris, xolo yovelwliuri monitoringi da 
eqspertiza ki – 2500÷3000 lari. 

zedapiruli TviTdineba meqanikuri wyalaweviT. aRniSnuli teq-
nologia igive zedapiruli TviTdinebiTi morwyvis wesia, oRond, am 
SemTxvevaSi, wylis nakadis dineba iqmneba wyalsatumbi danadgarebiT 
wylis garkveul simaRleze ayvanis saSualebiT. kaxeTis regionisaT-
vis ZiriTadad misaRebia kvlebiT morwyva; es morwyvis erT-erTi 
gavrcelebuli meTodia, gamoiyeneba SedarebiT rbili da erTgvaro-
vani reliefis pirobebSi, roca mosarwyavi teritoria sakomando niS-
nuls miRmaa da teritoriis qanobi meryeobs ZiriTadad 0,001÷0,03 
farglebSi; asevedidi sarwyavi normebis (> 800÷1000 m3/ha) gamoyenebi-
sas damlaSebul da bicobian niadagebze marilebis siRrmeSi Casarec-
xad.  

Zlieri qarebis gavrcelebis regionebSi morwyvis teqnikis mi-
xedviT ganasxvaveben: kvlebiT, miSvebiT da datborviT morwyvas. 
kvlebiT irwyveba saToxni kulturebi. adgilis qanobis, niadagis 
wyalSeRwevadobis, sasoflo-sameurneo kulturebisa da rigTaSorisi 
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manZilis (0,45÷1,5 m) mixedviT kvlebi SeiZleba iyos gamWoli an dax-
Suli, mokle (60÷80 m) an grZeli (450÷500 m). erT kvals SeuZlia gaa-
taros 0,1÷3,0 l/wm da meti raodenobis wyali. 

meqanikuri wyalaweviT xelovnurad Seqmnil sakomando areSi 
mdebare teritoria, SedarebiT rbili (qanobi meryeobs 0,02÷0,03 
farglebSi) da erTgvarovani reliefiT, alaznis qvemo sairigacio 
sistemis samxreTiT mdebare teritoria da md. ioris auzSi – samgo-
ris zemo magistraluri arxis mimdebare amaRlebuli ferdobebi. 
0,002-ze naklebi qanobisaTvis mizanSewonilia moirwyas Rrma, daxSu-
li (sagdebis gareSe) kvlebis avsebiT, xolo 0,002-ze meti qanobisaT-
vis – Rrma kvlebiT, sagdebis saSualebiT. 

sarwyavi sistemis mSeneblobisas saSualo zomis sainJinro saTa-
ve nagebobis mSeneblobis Rirebuleba Seadgens 3 mln lars; 1 grZivi 
metri betonis arxis mSenebloba – 100÷200 lari; 1 grZivi metri mi-
wis arxis mSenebloba – 30÷50 lari; sarwyavi farTobis 1 ha-is rea-
bilitacia – 1700÷2500 lari; sadrenaJe vertikaluri WaburRili – 
1 grZivi metri 100÷120 lari; wyalsatumbi danadgari (300 l/wm 300 m 
simaRleze) – 100 000 lari; 1 grZivi metri arxis gawmenda – 2÷3 la-
ri; mdinareTa da mSrali xevebis kalapotebis gawmenda – 1 m3 inertu-
li masala 1 lari; yovelwliuri monitoringi da eqspertiza – 
2500÷3000 lari. 
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Tavi XII. mulCireba 

12.1. niadagis mulCireba 

mulCireba ewodeba niadagis moSiSvlebuli nawilis gadafarvas 
sxvadasxva saSualebebiT, raTa aRmofxvras an Seamciros is arasa-
surveli movlenebi, romlebsac iwvevs niadagis zedapirze mcenareu-
li safaris uqonloba. 

niadagis mulCireba aumjobesebs niadagis agrofizikur Tvise-
bebs, icavs mas eroziisagan. mcenareebiT dafaruli niadagi mdidr-
deba organuli masiT. mulCireba gavlenas axdens niadagSi mimdina-
re fizikur, biologiur da qimiur procesebze. mulCs, rogorc 
eroziis sawinaaRmdego RonisZiebas, ufro didi mniSvneloba aqvs 
gvalviani raionebisaTvis. igi icavs niadagis agregatebs naleqebis 
mosvlisas. amis gamo ar iqmneba qerqi, teni naklebad orTqldeba 
da mcirdeba zedapiruli Camonadeni – eroziis ganviTarebis erT-
erTi sawyisi. amave dros gasaTvaliswinebelia is faqti, rom mul-
Cireba aZlierebs mikroorganizmebis cxovelqmedebas, romelic 
SemdgomSi niadagis bioqimiuri procesebis gaaqtivebaSic gamoixa-
teba: iwvevs niadagSi fosforisa da kaliumis moZravi formebis 
Semcvelobis gadidebas, adgili aqvs azotis xarjvas, rac mulCis 
masis gaxrwnas xmardeba; aman SeiZleba gamoiwvios niadagSi azotis 
ukmarisoba, rac unda Seivsos azotiani sasuqebis SetaniT. 

sasoflo-sameurneo da dekoraciul kulturebSi mulCirebis 
Seswavla da gamoyeneba safuZvels am saukunis dasawyisidan iRebs. 
dReisaTvis igi farTodaa gavrcelebuli rogorc erTwlian, ise mra-
valwlian kulturebSi. misi farTod gamoyeneba ganapiroba iman, rom 

9%-mde zrdis niadagis tenianobas da, amave dros, 1,5÷7,5-iT amcirebs 
mis temperaturas swored maSin, rodesac es yvelaze metadaa saWiro 
sasoflo–sameurneo kulturisaTvis, magaliTad, kartofilSi tubu-
rebis formirebisas maRali temperatura miuRebelia. es iwvevs kar-
tofilis mosavlianobis zrdas 75%-iT, xolo zogjer – gaormageba-
sac ki. 
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12.2. mulCireba saqarTveloSi 

saqarTveloSi mulCirebis Teoriuli safuZvlebi kargadaa Ses-

wavlili, mulCad gamocdilia torfi, nakeli, specialuri qaRaldi, 

gvimra, namja da a.S. da miRebuli aqvT Zalian kargi Sedegebi ro-

gorc erTwlian, ise mravalwlian kulturebSi. mulCireba dadebiT 

gavlenas axdens ara marto eroziis winaaRmdeg brZolasa da tente-

vadobis gaumjobesebaze, aramed mcenareTa dacvis RonisZiebebis 

efeqturobis amaRlebazec. 12.1 da 12.2 suraTebze naCvenebia erTwlia-

ni kulturebis, kerZod, pomidorisa da kartofilis rigebis mulCi-

reba, xolo 12.3 suraTze – q. Tbilisis quCebSi gazonebis mulCireba 

xis nafotis gamoyenebiT. 

samecniero-kvleviTma samuSaoebma cxadyo, rom am dros mkveT-

rad mcirdeba sarevelebis raodenoba aseT nakveTebze, izrdeba ento-

mofagebis simWidrove da, Sesabamisad, mcirdeba mavneblebis aqtiu-

roba, icvleba daavadebebisaTvis saWiro ekologiuri pirobebic da 

SesaZlebeli xdeba maT gavrcelebisa da dazianebis intensivobis mar-

Tva. kartofilSi mulCis gamoyenebis idea kolorados xoWos winaaR-

mdeg sabrZolvelad ekuTvnis profesor bak riCardsmens. amasTan, Tu 

gaviTvaliswinebT zemoT moyvanil monacemebsac, naTeli gaxdeba am 

meTodis perspeqtiuloba Cveni fermebisaTvis rogorc aRmosavleT, 

ise dasavleT saqarTveloSi. 
Cvens pirobebSi mulCad SesaZlebelia gamoyenebul iqnes namja, 

gamxmari gvimra (an sxva sarevelebi), cocxali kultura (rigTSori-

sebSi winaswar iTeseba sruli moTesvis kultura, vTqvaT Wvavi an 

Svria da a. S.), romlis gaTibvis Semdeg mwvane masa qucmacdeba da 

rigTSorisebSi rCeba, Semdeg ki iTeseba (an irgveba) ZiriTadi kul-
tura. aseve mulCad SeiZleba gamoyenebul iqnes celofnis Savi apki, 

mulCis specialuri qaRaldi an kombinirebuli meTodiT – namja da 

Savi apki an specialuri qaRaldi ise, rom apkis (qaRaldis) sigane ar 

unda aRematebodes 60 sm-s, romlis SuaSi gakeTebul WrilebSi dair-

gveba tuberebi an sxva saToxni kulturis Tesli da rigTaSorisebi 

daifareba namjiT. 
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sur. 12.1. pomidoris mulCireba nam-
jis gamoyenebiT 

sur. 12.2. kartofilis mulCireba po-
lieTilenis afskis gamoyenebiT 

  

sur. 12.3. q. TbilisSi i. WavWavaZis gamzirze gazonebis mulCireba  
xis nafotis gamoyenebiT (g. gavardaSvilis foto) 

  

sur. 12.4. sofel jvarboselSi (mTaTuSeTi)  
xevis mulCireba Tivis gamoyenebiT 
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2007 wels saqarTvelos garemos dacvisa da bunebrivi resurse-
bis saministros daculi teritoriebis saagentos dakveTiT (damfi-
nansebeli msoflio banki) saqarTvelos wyalTa meurneobis insti-
tutSi ganxorcielda proeqti saxelwodebiT: ,,sofel jvarboslis 
(mTaTuSeTi) mimdebare erozirebuli ferdobis/saZovris aRdgenis 
proeqti“ (proeqtis xelmZRvaneli – prof. g. gavardaSvili), sadac 
eroziis sawinaaRmdegod, pirvelad samxreT kavkasiaSi, ganxorciel-
da xevis rkinabetonis baraJebiT regulireba, xolo xevis eroziuli 
ferdobebis aRsadgenad gamoyenebul iqna mulCireba, romelic gan-
xorcielda adgilobrivi endemuri Tivis gamoyenebiT (sur. 12.4). 

amrigad, samxreT kavkasiaSi stu-s c. mircxulavas saxelobis 
wyalTa meurneobis instituts mTian regionebSi sasoflo-sameurneo 
savargulebis eroziis winaaRmdeg brZolis, niadagis tentevadobis 
gaumjobesebisa da mcenareTa dacvis RonisZiebebis efeqturobis 
amaRlebis mizniT samecniero-kvleviTi samuSaoebis 85 welze meti 
gamocdileba gaaCnia, romlis Sedegebic asaxulia ara marto saqar-
Tvelos, aseve yofili sabWoTa kavSirisa da evropis yofili socia-
listuri qveynebis niadagebis eroziisagan dacvis saerTaSoriso 
standartebsa da saxelmwifo programebSi. 
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Tavi XIII. sadrenaJo sistemebi 

13.1. daSrobiTi melioracia da misi saxeebi 

niadagis daWaobebas iwvevs rogorc zedapiruli wylis didi ra-

odenoba, ise qveniadagis wyali. 

zedapiruli wyliT daWaobebas xels uwyobs farTobis umniSvne-

lo qanobi, zedapiruli wylis neli dena, atmosferuli naleqebis 

didi raodenoba da intensivoba da mZime meqanikuri Sedgenilobis ni-

adagi. 

qveniadagis wyali iwvevs daWaobebas Tu is zedapirTan axlos 

mdebareobs. 

daWaobebis xarisxis Sesaswavlad didi mniSvneloba eniWeba nia-

dagisa da misi Tvisebebis Seswavlas. am SemTxvevaSi Cven niadagebs 

vyofT or mTavar jgufad: 1) organuli nivTierebiT mdidari Warbte-

niani niadagebi (Waobebi); 2) mineraluri nivTierebiT mdidari Warb-

teniani niadagebi.  

organuli nivTierebiT mdidari niadagebi iyofa sam saxed:  

1 – dablobis Waobebi;  

2 – maRlobis Waobebi - aq ZiriTadad gavrcelebulia xavsi;  

3 – gardamavali Waobebi.  

yvelaze advilad asaTvisebelia dablobis WaobTa farTobebi. 
mineralur nivTierebiT Warbteniani niadagebi gansakuTrebuli meqa-
nikuri Sedgenilobisaa, romelsac ewer niadagebs uwodeben. 

Warbad datenianebul niadagebs axasiaTebs susti aeracia da di-

di Tbotevadoba. niadagis daSrobiT misi temperatura 2÷6°-iT iz-
rdeba. daSrobis erT-erT dadebiT mxared unda CaiTvalos niadagSi 

mikrobiologiuri procesebis gaumjobeseba. 

gansakuTrebeli yuradReba unda mieqces gansazRvruli intensi-
vobiT niadagis daSrobas, romelic niadagisaTvis qmnis iseT haeris, 
wylis, siTbos da qimiur-biologiur reJims, romelic uzrunvelyofs 
udidesi mosavlis miRebas. daSrobis procesSi virCevT agreTve daS-
robis normas e.i. im siRrmes, romelzec unda Catardes daSroba yovel 
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calkeul SemTxvevaSi. magaliTad, saTibebisaTvis daSrobis norma 
0,60 m-s udris, mindvrisa da saerTod erTwliani kulturebisaTvis – 
0,80 m-s da baR-venaxebisaTvis – 0,90–1,20 m-s. rac Seexeba mZime meqani-
kuri Sedgenilobis gruntebs, es maCvenebeli unda gadiddes 20%-iT. 

 
13.2. damSrobi qseli da misi elementebi 

daSrobiTi melioraciis hidroteqnikur mowyobilobas maregu-
lirebeli qseli ewodeba. damSrobi qselis elementebia: dasaSrobi 
farTobi, maregulirebeli qseli, gamtari qseli da bunebrivi wyal-
mimRebi. daSrobiTi melioraciis mesame nawils – gamtar qsels Sead-
gens qseli, romelic miiRebs zedmet wyals maregulirebeli qseli-
dan da am wyals mokle gziT gaatarebs saerTo wyalmimRebamde, rad-
gan es qseli niadagis tenis regulirebaSi uSualo monawileobas ar 
iRebs da mxolod atarebs – gamtari qseli ewodeba. daSrobiTi me-
lioraciis bolo nawilia e.w. bunebrivi wyalmimRebi, mdinare an 
sxva, romelic zedmet wyals miiRebs. 

daSrobiT melioracias aqvs, agreTve, Taviseburebani. mag., da-
savleT saqarTveloSi atmosferuli naleqebis didi raodenoba xels 
uwyobs ara marto niadagis fenebis Warbad gatenianebas, aramed zo-
gierT periodSi niadagis zedapirze dagrovebasac – zedapirul daWa-
obebas. 

aRmosavleT saqarTveloSi daWaobebas, gansakuTrebiT, gruntis 
wyali iwvevs.  

 
13.3. daSroba Ria qseliT da misi saxeobebi 

rogorc aRvniSneT, maregulirebeli qselis daniSnulebaa niada-
gis tenis regulireba uSualod dasaSrob farTobze. maregulirebel 
qsels, Tu mis daniSnulebas gruntis wylis regulireba Seadgens, 
sadrenaJo (sawret) qsels uwodeben, xolo TiToeul mis nawils 
(arxs) – drens. damSrobi qseli yovelTvis farTobis udables wer-
tilebSi mdebareobs. damSrob qselSi wylis done yovelTvis farTo-
bis zedapirze qvemoT mdebareobs. es aris damSrobi qselis ZiriTadi 
gansxvaveba sarwyavi qselisgan, romlis daniSnulebaa farTobze 
wylis miwodeba da amitom sarwyav qsels yovelTvis farTobis umaR-
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lesi niSnulebi ukavia. 
meore – ZiriTadi gansxvaveba sarwyav da damSrob qsels Soris 

mdgomareobs imaSi, rom sarwyav qselSi arxTa Ziris simaRle mTavari 
arxis saTavidan sarwyav farTobamde TandaTanobiT klebulobs, xolo 
damSrob qselSi, piriqiT, arxTa Ziris simaRle dasaSrobi farTobi-
dan TandaTanobiT izrdeba magistraluri arxis bolomde. 

maregulirebeli qselis gadaadgilebis dros yuradReba unda 
gamaxvildes or mTavar sakiTxze: pirveli – gegmaze gadaadgileba da 
meore – qselebs Soris manZilisa da daSrobis intensivoba. rac See-
xeba maregulirebeli arxebis gatarebas, is ise unda gatardes, rom 
maqsimalurad miiRos rogorc zedapiruli, aseve gruntis wyali. 
Targis sigrZe sasurvelia 1000 m-ze naklebi ar iyos, xolo gani – 
aranakleb 100 m-sa. 

arxTa Soris manZili damokidebulia daSrobis normaze.  
a.n. kostiakovis mixedviT, zedapiruli wylebis regulirebis 

SemTxvevaSi, arxTa Soris manZili tolia:  

278 TATi
j

L   (m),     (13.1) 

sadac i qanobia; T – dro (sT); A – atmosferuli naleqebis raodeno-

ba (mm/sT);  – zedapiruli Camonadenis koeficienti; j – niadagis 
xorklianobis koeficienti. 

dasavleT saqarTveloSi kolxeTis Waobis daSrobisaTvis cno-
bilia e.w. `kolxeTis kvlebi~, romelsac aqvs nazurgisebri farTo-
bis zolis SemaRlebuli zedapiriT. misi gani daaxloebiT 3÷5 m-mdea, 
siRrme ki – 0,5 m-s aRwevs. farTobis daSroba Ria qseliT ekonomiu-
ria, magram garkveul meqanizatorul problemebs qmnis da, rodesac 
Catardeba kultivacia, mas Semdeg yovelTvis saWiroa gamtari qse-
lis xelaxla gakeTeba. 

 
13.4. daSroba daxuruli qseliT 

gruntis wyliT daWaobebuli farTobis dasaSrobad SeiZleba 
gamoyenebuli iyos daxuruli qseli – e.w. drenaJi. Tu daxurul 
drenaJs SevadarebT Ria qsels, davinaxavT, rom mas SedarebiT Semde-
gi dadebiTi mxareebi aqvs: 

1. meqanizaciisTvis saukeTeso pirobebis Seqmna; 
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2. sasargeblo farTobis maqsimalurad gamoyeneba; 
3. saWiro ar aris xidebis damzadeba; 
4. transportis gamoyenebis koeficienti maqsimaluria; 
5. moqmedebs mTeli wlis ganmavlobaSi; 
6. ar saWiroebs yovelwliur amowmendas – remonts. 

daxuruli qseli mxolod gruntis wylis regulirebas awarmo-
ebs, xolo Ria qseli xSirad or daniSnulebas asrulebs. is damate-
biT aregulirebs zedapirul wyals. magram daxurul qsels Tavisi 
naklovanebac aqvs, kerZod, mag., Ria qselSi yovelgvar dazianebas 
advilad vadgenT maSin, rodesac daxurul qselSi metad Znelia da-
zianebis SemCneva. 

daxuruli qselis saxeebia:  
1. qvis drenaJi 

 
nax. 13.1. qvis drenaJis sqema 

arxis ZirSi vyriT 
RorRs an fila qvas. daaxlo-
ebiT 30 sm-is fenad zed vyriT 
wvril RorRs, Semdeg bel-
tebs da bolos fxvier miwas 
(nax.13.1). qvis drenaJis dade-
biTi mxareebi isaa, rom masze 
yinva ar moqmedebs da amitom 
SeiZleba gamoviyenoT nebis-
mier siRrmeze. misi uaryofi-
Ti mxarea is, rom misi mozid-
va farTobze Zviri jdeba. 

2. xis drenaJi 

 
nax. 13.2. xis drenaJis sqemebi 
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gansakuTrebiT kargia torfian niadagebSi, sadac xe humusis 
simJavis gavleniT didxans Zlebs da Tavisi simCatis gamo deforma-
cias ar iwvevs. masalad SeiZleba gamoyenebul iqnes fiCxkona latani 
an ficari; xis drenaJis uaryofiTi mxarea misi SedarebiT naklebi 
gamZleoba (nax. 13.2).  

3. Tunis milebis drenaJi  

 

nax. 13.3. Tunis drenaJis sqemebi 

Tunis milebis drenaJi – warmoadgens yvelaze gavrcelebul da 
gamZle sistemas, romlis muSaobis xangrZlivoba 40÷50 welia. mile-
bis SeerTebis adgilebSi kargia xreSis Cayra da Semdeg arxis amovse-
ba miwiT. milis diametri 5-dan 25 sm-mde meryeobs, xolo sigrZe 
30÷50 sm – wvrili milebisTvis, xolo 50÷60 sm-mde – msxvili mile-
bisTvis (nax. 13.3).  

4. bambukis drenaJi 

 
nax. 13.4. bambukis drenaJis sqema 
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kolxeTis dablobze aseTi drenaJis sistema sakmaod aprobire-

bulia. sqema aseTia: bambukis milebs alageben miwis siRrmeSi, romlis 
erTi gverdi sigrZeze gakveTilia, xolo milebi miwiT rom ar amoiv-
sos, milebis SeerTebis adgili daculi unda iyos (nax. 13.4). 

5. xvrelisebri drenaJi 

daxuruli drenaJis erT-erTi saxea. xvrelisebri drenaJi spe-
cialuri guTnis saSualebiT mzaddeba (nax. 13.5).  

 

nax. 13.5. xvrelis damamzadebeli guTani 

aseTi guTniT xvrelisebri drenaJis damzadeba rekomendebulia 
mZime da, nawilobriv, saSualo meqanikuri Sedgenilobis niadagebSi. 
dReSi SeiZleba gakeTdes 1÷5 km sigrZis xvrelisebri drenaJi. Tu 
aseTi tipis drenaJi keTdeba mZime fizikur niadagebSi, maSin misi gam-
Zleoba 40 wlamde aRwevs. aSS-Si es maCvenebeli ganisazRvreba 10÷20 

wliT, germaniaSi – 3÷10 wliT, inglisSi ki - 10 welze metia. xvre-
lisebri drenaJis siRrmis SerCevas didi mniSvneloba aqvs, vinaidan 
gamwevi Zalis zrda udris siRrmis zrdis kvadrats. rac Seexeba dre-
nebs Soris manZils, is kulturebis mixedviT aseTia: mindvris – 6÷8 

m, saTibebze – 4÷6 m, sportul moednebze ki – 1,5÷3,0 m. xvrelisebri 
drenaJis gayvana, agreTve, aZlierebs niadagis aeracias. 
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13.5. gamtari qselis elementebi da maTi gaangariSeba 

rogorc ukve avRniSneT, gamtari qselis daniSnulebaa maregu-
lirebeli qselis mier dagrovili wylis miReba da wyalmimRebamde 
miyvana. 

gamtari qselis gamtarunarianoba gaTvaliswinebuli unda iyos 
drois erTeulSi mosalodneli maqsimaluri wylis raodenobis mi-
xedviT. 

akad. a.n. kostiakovi Camonadenis modulis gansasazRvrad Semdeg 
formulas iZleva: 

x Wt
pKq 8,2

  (l.wm/ha),       (13.2) 

sadac q aris atmosferuli naleqebis raodenoba – intensivoba (mm); t 
– naleqebis xangrZlivoba (sT);  – Camonadenis koeficienti, K – Ca-
monadenis hidrografze damokidebuli koeficientia da, daaxloebiT 

2-is tolia; W – wyalSemkrebi farTobi heqtrobiT; x – fesvis maCve-
nebelia, romelic damokidebulia droze, qanobsa da kanalizaciis 
intensivobaze. 

gazafxulis wyaldidobis dros Camonadenis moduli meryeobs: 

4

20
W

q  -dan 
7

0,1
W

q   l/wm-mde, xolo saSualod: 
5

0,6
W

q   l/wm.  

Camonadenis modulis saangariSo prof. Spotlis formula ase-

Ti saxisaa hq 96,0  l/wm. 

gamtari qseli Semdeg moTxovnilebebs unda akmayofilebdes: 
1. siRrme maregulirebeli qselis siRrmes unda Seefardebodes. 
2. gamtarianoba gaTvaliswinebuli unda iyos maqsimaluri Camona-

denis xarjisaTvis – modulisaTvis. 
3. aucilebelia rogorc arxis daxramva wylis moZraobis siCqariT, 

ise amovseba naleqiT. 
4. gverdebis qanobi zustad unda iyos gansazRvruli niadagis Tvi-

sebebis mixedviT. 
saWiroa agreTve damSrobi qselis movla da SekeTeba. damSrobi 

qselis metad Zlieri mteri Waobis mcenareulobaa. 
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13.6. daSrobis saxeobebi da Waobis morwyva 

daSrobis erT-erT saxe warmoadgens vertikaluri drenaJi. gan-
sxvaveba Cven mier zemoT aRweril drenaJTan mxolod imaSia, rom wya-
li gadaadgildeba ara horizontaluri qselis, aramed vertikaluri 
Webis meSveobiT.  

am wesiT farTobis daSroba rekomendebulia iseT adgilebSi, 
sadac ferdebi SemaRlebulia, xolo Sua nawili Cadablebulia.  

es wesi mdgomareobs SemdegSi: dasaSrob farTobze, erTimeoris-
gan gansazRvruli manZilis daSorebiT, gaWrilia mTeli rigi Webi, 
romlebic gruntis wyals mTeli farTobidan isrutaven. 

ZiriTadi principia Wis mier wylis STanTqma gruntis wylis 
doneze, romlis saangariSo sqemac mocemulia naxazze 13.6. 

 
nax. 13.6. saangariSo sqema 

Wis muSaobis procesSi konstruqciis irgvliv warmoiSoba e.w. 
Zabri, sadac aqtiurad mimdinareobs gruntis wylis donis daweva. 

depresiuli wiris forma A da B wertilebs Soris aRiwereba 
Semdegi gantolebiT: 

22 ln h
r
x

k
Qy 


,         (13.3) 

sadac Q WaSi Semodinebuli wylis debitia (l/wm); k – gruntis wyal-
SeRwevadobis koeficienti; h – WaSi gruntis wylis siRrme (m); r – 
Wis radiusi (m). 

Webi, praqtikulad, unda ganTavsdes ise, rom maT Soris manZili 
toli iyos 2x, radgan maTi muSaobis periodSi efeqturad moxdes 
Warbtenian niadagebSi gruntis wylis donis daweva, e.i. aucilebelia 
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Webs Soris manZili iyos (H – y); es dacileba praqtikaSi meryeobs 
10-dan 80 m-mde, rac, ZiriTadad, damokidebulia niadagis wyalSeRwe-
vadobis xarisxze. 

WebSi dagrovili wyali SeiZleba amoitumbos da, Tu reliefi 
iZleva amis saSualebas, horizontaluri qseliT gadaeces wyalmimRebs. 

meore saSualebaa Webis gaRrmaveba wylovan fenamde, romelic 
miiRebs Webis mier Sesrutul wyals. 

 rac Seexeba Webs Soris manZils, igi damokidebulia niadagis 
Tvisebebsa da Wis siRrmeze. am manZilis gansasazRvrad arsebobs 
formula: 

KchR   (m),      (13.4) 

sadac R Wis moqmedebis radiusia, e.i. Webs Soris naxevari manZili; c 
– koeficienti, romelic tolia 35002000 c , h – amotumbvis siR-
rme, K – filtraciis koeficienti metrobiT 1 wT-Si. praqtikaSi 
vertikalur Webs Soris manZili 0,5 km-ze metia. 

zogjer saWiro aris mZime Tixnari niadagis daSrobac, romelic 
dakavSirebulia mcenaris perpendikularulad Ria arxebis gaWrasTan 
150÷200 m-is daSorebiT.   

cnobilia, aseve, saventilacio drenaJi, romlis daniSnulebaa 
mZime Tixnar niadagebSi aeraciis gaumjobeseba. amisaTvis niadagSi 
tardeba xvrelisebri qseli, mxolod - ara dasaSrobad. 

daSrobis erT-erTi saxea e.w. kolmataJi. daWaobebul farTobze 
miuSveben mdinaris wyals, rodesac es ukanaskneli didi raodenobis 
naleqs Seicavs, datboraven da naleqebidan gaTavisuflebul wyals 
TandaTan gadauSveben. es igive wesia, rac Cven aRvniSneT wylis nale-
qiT niadagis ganayofierebis dros, xolo aq mTavari mizania Waobze 
naleqebis dagrovebis saSualebiT Seiqmnes axali fena, romelic ukve 
meore wlidan gamoiyeneba ama Tu im kulturis dasaTesad. 

kolmataJis saSualebiT Seqmnili axali fenis sisqe daaxloe-
biT 0,8÷1,0 m-s udris. 

zogjer, praqtikaSi, rekomendebulia Waobis morwyvac. Waobis 
rwyva warmoebs rogorc kolmataJis, ganoyierebis, ise gatenianebis, 
gaTbobisa da baqteriologiuri procesebis gaaqtivebis mizniT. 

Waobis rwyvas, ZiriTadad, niadagis gasanoyierebladac awarmoe-
ben. sarwyavi wyliT naleqTan erTad SeiZleba baqteriebic iqnes Se-
tanili, rac SemdegSi xels Seuwyobs niadagis nayofierebis gazrdas. 
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Tavi XIV. Tanamedrove  kombinirebuli  

       drenaJiს konstruqcia 
14.1. Tanamedrove samiarusiani kombinirebuli drenaJi 

saqarTvelos Warbtenian regionebSi, maT Soris kolxeTis dab-
lobze mcxovrebi mosaxleobis cxovrebis uzrunvelyofisTvis, au-
cilebel, erT-erT gadasaWrel problemad gvevlineba zedapiruli 
da gruntis wylebis mocileba an maTi doneebis (horizontis) rac Se-
iZleba dabla daweva. es problema gadaiWreba mxolod damSrobi qse-
lis saimedoobisa da misi eqspluataciis drois gazrdiT. 

damSrobi sistemebis xarisxis ZiriTad kriteriumebad unda Ca-
iTvalos: gruntis wylis gamtarunarianoba (wylis xarji), saproeq-
to simaRlis sizustis dacva da saimedooba. amas garda, unda gaviT-
valiswinoT sistemebis gegmiuri da ganivi mdgradoba, m.q.k., masale-
bisa da energiis tevadoba, ekonomiuroba, teqnologiuroba, saremon-
tod vargisoba, muSaobis dros kontrolis SesaZlebloba da a.S. 
drenaJis konstruqcia unda Seesabamebodes saeqspluatacio, ekono-
mikur, teqnologiur da sxva moTxovnebs. 

am Tvisebebs Soris saeqspluatacio problemebs gansakuTrebu-
li adgili uWiravT. xarisxis maxasiaTeblebis Secvla sadrenaJo 
sistemis eqspluataciis dros xdeba, ZiriTadad, gare kavSirebis 
xarjze. swored isini axasiaTeben obieqtis garemosTan urTierTqme-
debis Sedegs da funqcionirebis reJimebis faqtobriv parametrebs. 

cnobili mecnieri, ruseTis soflis meurneobis mecnierebaTa 
akademiisa da saqarTvelos mecnierebaTa erovnuli akademiis akademi-
kosi c. mircxulava aRniSnavda, rom damSrobi sistemisa da misi obi-
eqtebis xarisxis prognozireba amJamad SeiZleba ganxorcieldes ori 
mimarTulebiT: 

 mSenebare obieqtisa da misi eqspluataciis sistemis xarisxis 
formirebis fizikuri arsis analizis safuZvelze; 

 mtyunebis monacemebis damuSavebis statistikuri meTodebis ga-
moyenebis safuZvelze. 
sadrenaJo sistemis xarisxis Sefaseba unda eyrdnobodes xaris-

xis konkretul kriteriumebs, romlis arCevani damokidebulia kons-
truqciis obieqtis daniSnulebasa da wayenebul moTxovnebze. 
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kolxeTis dablobze Catarebuli mravalwliani gamokvlevebi 
gviCvenebs, rom sadrenaJo sistemis saimedo muSaobisaTvis saWiroa 
profilaqtikuri samuSaoebis moculobisa da periodulobis dadgena.  

kombinirebuli (rTuli) sadrenaJo sistemebisaTvis saWiroa 
xangrZlivi profilaqtikis mizanSewonilobis gansazRvra, agreTve 
profilaqtikis moculobis, romelic unda Catardes yoveli samuSao 
ciklis Semdeg. 

sadrenaJo sistemebis, maT Soris kombinirebulis eqspluataci-
is dros, momsaxurebis erT-erTi ZiriTadi problema – profilaqti-
kis Catarebis vadis gansazRvraa.  

masalebis analizi gviCvenebs, rom sadrenaJo sistemebisaTvis, 
romlebic xangrZlivi periodis manZilze mZime pirobebSi da Sesvene-
bis gareSe muSaoben, profilaqtikuri samuSaoebis Catareba mizanSe-
wonilia sistemis garkveuli namuSevris miRwevisas. 14.1 suraTze naC-
venebia kolxeTis dablobze napralisebri drenebis mSeneblobis pro-
cesi.  

 
sur. 14.1. napralisebri drenebis mSeneblobis procesi  
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damSrobi sistemebis saimedoobis uzrunvelsayofad da zemoaR-

niSnulis gaTvaliswinebiT, wyalTa meurneobis institutSi (yofili 
hidroteqnikis da melioraciis instituti) saqarTvelos teqnikuri 
universitetis sruli profesoris, teqnikis mecnierebaTa doqtoris 
givi gavardaSvilis mier damuSavebulia kombinirebuli drenaJis 
axali mowyobiloba, romlis mecnierul-teqnikuri siaxlis priori-
teti damowmebulia saqarTvelos patentis mowmobiT (saqarTvelos 
patenti #H3573 В). 

 
nax. 14.1. kombinirebuli drenaJis sqema gegmaSi 

 
nax. 14.2. kombinirebuli drenaJis ganivi kveTi 
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kombinirebuli samiarusiani drenaJis mizania uSualod dasaS-
robi farTobisaTvis wylisa da haeris reJimis Seqmna da regulireba 
sameurneo gamoyenebisaTvis saWiro parametrebSi. 

nax. 14.1-ze warmodgenilia kombinirebuli drenaJis sqema gegma-
Si, proeqtis topografiuli pirobebis gaTvaliswinebiT, naxazebze 
14.2 da 14.3 – sainJinro nagebobis ganivi da grZivi kveTebi. 

 

nax. 14.3. kombinirebuli drenaJis grZivi kveTi 

kombinirebuli samiarusiani drenaJis mizania uSualod dasaS-
robi farTobisaTvis wylisa da haeris reJimis Seqmna da regulireba 
sameurneo gamoyenebisaTvis saWiro parametrebSi. 

kombinirebuli drenaJi Sedgeba miwisqveSa napralisebri drene-
bisgan (1), romlis qveS moTavsebulia maRali simtkicis polieTile-
nis masalisgan damzadebuli wyalmimRebebis (2) milebi elifsisebri 
perforirebuli kvanZebiT (4). 

wyalmimRebi SeerTebulia milsadenTan (3), romelic CarTulia 
wyalsadenis koleqtorSi (5). 

konstruqcia imgvarad aris Sesrulebuli, rom gruntis wylidan 
an Warbi atmosferuli naleqebidan formirebuli miwisqveSa wylis 
nakadebi moxvdnen napralisebr drenebSi (1). Semdeg, miwisqveSa wylis 
nakadi elifsisebr perforirebuli (4) kvanZebis (2) mimarTulebiT 
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moZraobs da milsadenSi (3) grovdeba. milsadeni uzrunvelyofs Warbi 
wylis swraf mocilebas dasaSrobi farTobidan. 

konstruqciis elementebis funqciebi: 

 pirveli iarusis (1) daniSnuleba zedapiruli Camonadeni wylis 
regulirebaa, raTa is dasaSveb droze met xans (datborvis da 
niadagis daWaobebis mimarTebaSi) ar Seyovndes; 

 meore iarusi – elifsisebri polieTilenis perforirebuli 
konstruqcia (2), romelic uzrunvelyofs Warbi tenis STanT-
qmas niadagidan da mis transformacias wylis nakadebSi; 

 mesame iarusi – wyalmimRebi mili (3), romelic uzrunvelyofs 
gamtar arxebSi (milebi 5) wylis miwodebas, gruntis wylis sa-
Wiro donisa da tentevadobis reJimis SenarCunebas.  
drenebs Soris manZili, agreTve elifsisebri perforirebuli 

kvanZis geometriul zomebi iangariSeba ise, rom daSrobis norma 
efeqturi iyos umokles droSi. 

mniSvnelovania, rom perforaciis diametri (4) mniSvnelovnad 
patara unda iyos, vidre gasafiltri inertuli masalis (magaliTad, 
xreSi, qviSa da a.S.) saSualo diametri, raTa miRweuli iyos daSro-
bis maqsimaluri norma.  

kombinirebuli samiarusiani drenaJis ganlagebis sqema da sa-
filtri masalis amorCeva xorcieldeba wvimis maqsimaluri intensi-
vobis, gruntis geologiuri da hidrogeologiuri Taviseburebebis, 
teritoriis topografiuli pirobebisa da sxva hidrologiuri da 
hidravlikuri maCveneblebis gaTvaliswinebiT. 

 

14.2. samiarusiani kombinirebuli drenaJis 
hidravlikuri gaangariSeba 

samiarusiani kombinirebuli drenaJis hidravlikuri gaangari-
SebisaTvis ganvixiloT saangariSo sqema - mocemuli naxazze 14.4. 

samiarusiani kombinirebuli drenaJis 1 grZiv metrze (1 grZ.m) 
debitis angariSisaTvis ganvixiloT warmodgenili e.w. prizma, sigr-
ZiT x2 , xolo siRrmiT y . 

gruntis wylis nakadis siCqare Semodinebul prizmaSi propor-
ciuli iqneba: 
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dx
dykkiV  ,        (14.1) 

sadac, k  aris proporciulobis koeficienti, igive, rac filtraci-
is koeficienti (sm/wm); i  – qanobi; 

 
nax. 14.4. samiarusiani drenaJis saangariSo sqema 

 
prizmaSi Semodinebuli gruntis wylis xarji maSin toli iqne-

ba: 

dx
dyxykQ 2 .        (14.2) 

cvladTa gancalebiT me-(14.2) damokidebuleba miiRebs Semdeg 
saxes: 

 
x

dx
k

Qydy
2

 .         (14.3) 

gavaintegraloT (14.3) 

cx
k
Qy  ln2 .        (14.4) 

integrirebis mudmivas (c) dasadgenad vsargebloT sasazRvro 

pirobiT, rodesac 0Rx  , maSin hy  , miviRebT: 
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cr
k
Qh  0

2 ln .        (14.5) 

(14.5) damokidebulebidan integrirebis mudmiva (c) tolia: 

0
2 ln r

k
Qhc  .        (14.6) 

imis gamo, rom cilindri radiusiT 0r  ar emTxveva samiarusiani 

kombinirebuli drenaJis elifsuri formis zedapirs (nax. 14.4), Semo-
vitanoT axali sidide - formis koeficientis saxiT ( ), maSin (14.5) 

da (14.6) gantolebaSi 0r -is nacvlad SevitanoT 0r . zemoT aRniSnu-

lis gaTvaliswinebiT Tu mxedvelobaSi miviRebT (14.6) damokidebu-
lebas, gantoleba (14.4) miiRebs Semdeg saxes: 

0

22 ln
r
x

k
Qhy


 .                             (14.7) 

(14.7) damokidebulebaSi SevitanoT sasazRvro piroba, rodesac 
Rx  , maSin Hy  (nax. 14.5) miviRebT: 

0

22 ln
r

R
k
QhH


 .                            (14.8) 

Tu gamoviyenebT (14.8) gantolebas da gardavqmniT, miviRebT 
gantolebas, romliTac iangariSeba drenaJis 1 grZiv metrze prizmaSi 
Semodinebuli gruntis wylis xarji:  

 

0

22

ln
r

R
hHkQ




  (sm3/wm),                         (14.9) 

Tu vaproeqtebT kombinirebul samiarusian drenaJs sigrZiT (L), maSin 
(14.9) damokidebuleba miiRebs Semdeg saxes:  

 

0

22

ln
r

R
hHLkQ




  (sm3/wm) ,                       (14.10) 

sadac , rogorc zemoT avRniSneT, aris kombinirebuli samiarusiani 
drenaJis elifsuri kvanZis formis koeficienti, romelic damokide-
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bulia samiarusiani perforirebuli drenaJis elifsuri kvanZis sim-
rudis radiusze, romlis ricxobrivi maCvenebelic tolia: 

 
  1

sigrZe mrudis ivertikalur

sigrZe mrudis urihorizontal

nn
nn .           (14.11) 

samiarusiani kombinirebuli drenaJis muSaobisas, rodesac 

gruntis wylis niSnuli ecema  SHh   doneze (nax. 14.5), maSin 

myardeba gruntis wylis dinamikuri niSnulis done, 

222 2 SHSHh  .                          (14.12) 

gavamartivoT (14.12) damokidebuleba, miviRebT: 

HS
H
SHShH 2

2
1222 






  ,                    (14.13) 

imis gaTvaliswinebiT, rom sidide HS 2  da (14.13) damokidebule-
bis mxedvelobaSi miRebiT, damokidebuleba (14.9) miiRebs Semdeg saxes: 

0

max

ln

2

r
R

kHSQ







 (sm3/wm).                          (14.14)  

amrigad, miviReT, rom (14.14) damokidebulebiT iangariSeba kom-
binirebuli samiarusiani drenaJisaTvis gruntis wylis maqsimaluri 

xarji ( maxQ ), romelsac gaatarebs samiarusiani drenaJi, sadac k 
aris niadagis filtraciis koeficienti (sm/wm), H – drenis ganTavse-
bis siRrme (m), S – gruntis wylis dinamikuri done niadagis zedapi-
ridan (m), R – manZili gruntis wlis dacemis wiridan drenamde (m), 

 – perforirebuli drenis xvrelis formis koeficienti da 0r  – 

elifsuri drenis diametri (m). 
teqnikur-ekonomikurma gaangariSebam gviCvena, rom wardgenili 

sadrenaJo konstruqcia, analogebTan SedarebiT, sakmaod efeqturia. 
misi gamoyenebis sfero hidroteqnikaSi, melioraciaSi, sainJinro 
ekologiaSi, satransporto gvirabebis mSeneblobaSi, saavtomobilo 
da rkinigzis vakisebze Warbteniani gruntis daSrobaze vrceldeba.  

mowyobilobis seriuli warmoebis SemTxvevaSi misi teqnologi-
uri sqema iTvaliswinebs meoradi nedleulis gadamuSavebis SesaZ-
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leblobas, magaliTad, polieTilenis an plastmasis masalis meorad 
gamoyenebas. 

amrigad, warmodgenili axali RonisZieba Warbtenian regionebSi 
ganTavsebuli mosaxleobisaTvis sasoflo-sameurneo savargulebze 
agroteqnikuri samuSaoebis ganxorcielebis saSualebasac iZleva, 
romelic mosaxleobis cxovrebis uzrunvelyofisaTvis erT-erT Zi-
riTad komponentad gvevlineba. 

 

14.3. drenebs Soris manZilis dadgena 

drenebs Soris manZilis dadgenas didi praqtikuli mniSvneloba 
gaaCnia, amasTan erTad, igi damokidebulia mraval rTul faqtorTan, 
rogoricaa mosuli naleqebis intensivoba, gruntis wylebis simaR-
le, niadagobrivi da sxv. ZiriTadi faqtorebi.  

drenebs Soris manZili (b) ise unda iyos SerCeuli, rom man 
mogvces gruntis donis efeqturi daweva drois mocemul momentSi, 
romelic unda Seesabamebodes sasoflo-sameurneo kulturebis 
wyal-haerovani reJimis optimalur moTxovnebs. 

viciT ra gruntis wylis siRrme, aseve niadagobrivi, hidrogeo-
logiuri, klimaturi pirobebi, SesaZlebelia sasoflo-sameurneo 
kulturebis wyal-haerovani reJimis regulireba samiarusiani kombi-
nirebuli drenaJis gamoyenebiT. 

naxazze 14.5 mocemulia drenebs Soris manZilis dadgenis saanga-
riSo sqema. 

 
nax. 14.5. drenebs Soris manZilis saangariSo sqema 
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Teoriuli da savele kvlevebis analizis Sedegad, aseve nax.14.5-
ze moyvanili saangariSo sqemis gaTvaliswinebiT (14.14.) damokidebu-
leba miiRebs Semdeg saxes: 

   

02
ln

2

r
b

KHSQ



  (sm3/wm),                     (14.15) 

 (14.15) damokidebulebis gamartivebiT miiReba: 

KHSrbQ 2)2ln(ln 0                     (14.16)  

 (14.16) damokidebulebidan ganisazRvreba drenebs Soris manZili (b):  

02ln2ln r
Q

KHSb  ,                    (14.17) 

e.i.  

02ln2ln r
Q

KHSb  ,                   (14.18) 

)2ln2exp( 0rQ
KHSb  (m)                (14.19) 

drenebs Soris manZilis (b) dadgena xdeba Semdegnairad: Tu sam-
iarusiani kombinirebuli sadrenaJo sistemis mowyobiT mimdinareobs 
sasoflo-sameurneo savargulebis aTviseba, maSin drenebs Soris man-
Zili iangariSeba (14.19) formuliT, xolo, rodesac aucilebelia 
mravalwliani nargavebis farTobze samiarusiani kombinirebuli 
drenaJis mowyoba, maSin sadrenaJo sistema ewyoba  mravalwliani 
nargavebis rigis mwkrivTa Soris, SuaSi; aseve gaangariSebiT SesaZ-
lebelia mravalwliani nargavebis rigis mwkrivTa Soris sadrenaJo 
sistemis montaJi erTze meti sadrenaJo xaziT. 

 

14.4. sadrenaJo milis xvretebis angariSi 

sadrenaJo milis xvretis farTobi (sur. 14.2) iangariSeba for-
muliT: 

00002.0
675.081.9261.0

00004.0
2

max 



gh

q


 ,      (14.20) 
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sadac maxq  drenaJis erT grZiv metrze maqsimaluri modinebaa,  

04,0max q  l/wm = 0,00004 m3/wm;   – xarjis koeficienti mrgvali 

xvretebisTvis miiReba 0,61; h  – wyalmimRebi xvretebis zedapirze 
saSualo dawneva, 675,0225,033  Dh  m. D  – sadrenaJe milis ga-
re diametri (225 mm). am farTobis Sesabamisi xvretis diametri to-
lia 6 mm.  

milsadenis zedapiris farTobi 1 grZiv metrze tolia: 

7065.0225,014,3  DF   m2 = 706500 mm2.            (14.21) 

xvretebis mier dakavebuli farTobi aiReba 2÷5%-is farglebSi. 
miviRoT minimaluri raodenoba – 2%, maSin xvretebis jamuri far-

Tobi tolia: 706500  0,002 = 14130 mm2. gverdebis raodenoba: 

14130 mm2 : 18,2 mm2 = 766  770 cali. 

 

sur. 14.2. sadrenaJo milis xvretebis sqema 

 

14.5. samiarusiani kombinirebuli drenaJis  
savele samecniero-kvleviTi stendis mowyoba 

klimatis cvlilebis fonze saqarTveloSi kolxeTis dablobze 
arsebul Warbtenian sasoflo-sameurneo savargulebis (farTobi 
225 000 ha) efeqturi aTvisebis mizniT (naleqebis maqsimaluri saSua-
lo wliuri maCvenebeli meryeobs 2100÷2300 mm weliwadSi) ganxilu-



drenaJi.  Tavi XIV.  
Tanamedrove kombinirebuli drenaJis konstruqcia 212

lia samiarusiani kombinirebuli drenaJis kvlevisaTvis (saqarTve-
los patenti mowmobiT # GE P 2005, 3573 В) savele stendis mowyoba.  

aRniSnuli samuSao xorcieldeba ssip SoTa rusTavelis erov-
nuli samecniero fondis doqtoranturis saganmanaTleblo progra-
mis sagranto proeqtis #40/35 – ,,axali alternatiuli sadrenaJo 
RonisZiebebis kvleva kolxeTis dablobisaTvis samiarusiani kombini-
rebuli drenaJis magaliTze~ dafinansebiT (doqtoranti maka guguCia, 
samecniero xelmZRvaneli, prof. givi gavardaSvili, 2013–2014 ww).  

samiarusian kombinirebul drenaJze savele eqsperimentebis gan-
xorcielebis mizniT saqarTvelos teqnikuri universitetis samtre-
diis raionis sofel didi jixaiSis agraruli kolejis sacdel baza-
ze moewyo sakvlevi poligoni (sur. 14.3). 

 
sur. 14.3. savele poligoni sof. did jixaiSSi 

adgilze or rigad gayvanil iqna tranSea, romlis zomebic iyo: 
sigrZe – 18 m, siRrme – 1,2 m, xolo sigane – 0,6 m. savele samiarusia-
ni kombinirebuli drenaJis modeli Sedgeba: pirveli iarusi – napra-
lovani dreni (siRrmiT – 0,30 m), zedapiruli Camonadeni wylis dasa-
regulireblad; meore iarusi - vertikaluri wriuli polieTilenis 
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perforirebuli konstruqcia (diametri 0,10 m) gruntis wylebis ga-
sayvanad (sigrZe 0,40 m) da mesame iarusi – wyalmimRebi mili/magistra-
luri koleqtori – zedapiruli da gruntis wylebis farTobidan ga-
sayvanad (diametri 0,50 m).  

fotoebze 14.4 naCvenebia samiarusiani kombinirebuli drenaJis 
savele modelis Seqmnis sruli teqnologiuri cikli. 
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sur. 14.4. samiarusiani drenaJis montaJis sruli cikli 

amJamad, savele kvlevebis safuZvelze, mimdinareobs samiarusia-
ni kombinirebuli drenaJis sasoflo-sameurneo savargulebidan kon-
struqciis wyalmiRebis unaris dadgena. 
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Tavi XV. mlaSe niadagebi 

15.1. mlaSe niadagebi da maTi saxeobebi 

mlaSe niadagebi postsabWoTa sivrceSi dafiqsirebul iyo iseT 
mSral raionebSi, rogoricaa Sua azia, amierkavkasia, CrdiloeT kav-
kasia, volgispireTi da sxv. 

mlaSe niadagebis melioracia, maT morwyvasTan dakavSirebiT, 
metad rTuli sakiTxia, vinaidan mlaSe niadagebis mavne Tvisebebi ara 
marto imaSi mdgomareobs, rom mcenareze cudad moqmedebs advilad-
xsnadi marilebis maRali koncentracia, aramed zogierTi aseTi nia-
dagis araxelsayrel fizikur TvisebebSic. aseTi niadagi kargavs Ta-
vis koStovan struqturas, mkvrivia mSral mdgomareobaSi, xolo 
svel mdgomareobaSi – metad mcire wyalJonvadi. 

rogorc viciT, mlaSe niadagi or ZiriTad saxed iyofa. pirveli 
– bici niadagi – adviladxsnadi marilebis did raodenobas Seicavs 
rogorc zedapirze, ise SeiZleba mxolod qveda fenebSi. 

meore – bicobi niadagi – Seicavs STanTqmul natriums, riTac 
igi ZiriTadad gansxvavdeba bici niadagisagan. zeda fenaSi advilad-
xsnadi marilebis mcire raodenobaa darCenili da igi zemoaRniSnuli 
cudi fizikuri TvisebebiT xasiaTdeba. 

bicobs axasiaTebs maRali tenianoba da dispersiuloba, risi 
Sedegicaa ukve aRniSnul fizikur TvisebaTa gauareseba. 

adviladxsnadi marilebidan mlaSe niadagebi Cveulebriv Seica-
ven NaCI, Na2CO3, Na2SO4, MgCI2, MgSO4 da sxv. 

Sxamianobis mixedviT aRniSnuli marilebi SeiZleba Semdegi 
TanmimdevrobiT davalagoT: MgCI2, MgSO4, Na2CO3, MgCI, Na2SO4. 

 
15.2. mcenaris gamZleoba adviladxsnadi marilebisadmi 

aRniSnuli sakiTxi mecnierulad jer kidev bolomde ar aris 
Seswavlili, vinaidan misi Seswavla metad rTulia, ramdenadac mce-
nareebis gamZleoba marilebisadmi damokidebulia ara marto marile-
bis saerTo raodenobaze, aramed, gansakuTrebiT adviladxsnadi mari-
lebis sxvadasxva saxiT Sefardebaze. 

prof. a.n. kostiakovis mier egvipteSi ganxorcielebuli savele 
kvlevebis mixedviT dadgenil iqna mcenareebis gamZleoba advilad-
xsnadi marilebis mimarT (%-obiT), romlis raodenobrivi maCveneb-
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lebic moyvanilia cxrilSi (cxr. 15.1) 

cxrili 15.1          
mcenareTa mgrZnobiaroba  

adviladxsnadi marilebis mimarT (%-Si) 

mcenareze marilebis moqme-
deba Na2CO3 NaCI da Na2SO4 

ar aris mavne 0÷0,01 0÷0,25 
mavne, magram aradamRupveli 0,03 0,25÷0,50 

daRupvas iwvevs 0,05÷0,1 0,50 
 

amerikeli fiziologis – kerneis azriT, niadagSi natriumis 
karbonatis 0,1%-is raodenobiT arseboba spobs yovelgvar mcenares. 
rac Seexeba NaCI da Na2SO4-s, maTi arsebobis umaRles sazRvrad ker-
nei Tvlis 0,5%-s, xolo 0,5%-is zeviT simlaSis amtania mxolod zo-
gierTi mcenare, saerTod ki, sulfatebi ufro nakleb mavne marilebs 
ekuTvnian, vidre qloridebi. 

adviladxsnadi marilebis raodenobis mixedviT (sulfatebi da 
qloridebi) kernei warmogvidgens niadagis damlaSebis Semdeg zRvrul 
maCveneblebs (cxr. 15.2). 

cxrili 15.2            
marilebis raodenoba niadagis aqtiur fenaSi  

# marilebis Semcveloba procentuli maCveneblebi 
1 udidesi 1,0—1,5% 
2 didi 0,8—1,0% 
3 saSualoze didi 0,6—0,8% 
4 saSualo 0,4—0,6% 
5 mcire 0,1—0,4% 
6 umniSvnelo < 0,1-ze 

 

sxvadasxva xarisxiT damlaSebul niadagebze SesaZlebelia Sem-
degi mcenareebis arseboba: 

– Zlier damlaSebul niadagebze, sadac adviladxsnadi marile-
bis raodenoba 0,8÷1,0%-s aRwevs, SesaZlebelia arsebobdes dabali 
xarisxis Saqris Warxali, franguli raigrasi, dasavleTis klerta 
(Agropyrum occidentale) da sxva kulturebi; 

– saSualod Zlier damlaSebulze (marilebis raodenoba 
0,6÷0,8%-s aRwevs) – italiuri raigrasi, sakvebi kombosto. qeri – mxo-
lod Tivis misaRebad, sorgo, nazi klerta (Agropyrum tenerum) da sxv.; 
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– saSualod damlaSebulze, sadac marilebis raodenoba 0,4÷0,6%-s 
aRwevs – timoTes balaxi, dabali xarisxis bamba, satacuri, xorbali 
da Svria – Tivad, qeri da Wvavi marcvlis misaRebad, msxali da sxv.; 

– mcired damlaSebul niadagebze (marilebis raodenoba 
0,1÷0,4%-mde meryeobs) – xorbali, qeri, Wvavi, Svria, fetvi, ionja, 
cercvela da sxv.; 

– umniSvnelod damlaSebul niadagebze – yvela kultura, maT 
Soris simindic, romelic saerTod ver itans damlaSebas (Tu ramde-
nad saorientacioa aq moyvanili cnobebi, amas mowmobs is garemoebac, 
rom saqarTveloSi, sadac zogierT adgilze – marneuli, gardabani 
da alaznis veli – marilebis raodenoba 0,1%-ze gacilebiT metia, 
simindi saukeTeso mosavals iZleva). 

sakvebi balaxebi. vinaidan kulturaTa umetesi nawili mlaSe ni-
adagebze dabali xarisxis produqcias iZleva, ukeTesia amgvar niada-
gebze upiratesoba mieces sakveb balaxebs, romelTa daniSnulebaa 
mxolod savegetacio nawilebis ganviTareba da mwvane masis mocema. sak-
vebi balaxebidan pirveli adgili velisa da saZovrebis balaxebs 
ukavia, maT Soris, gansakuTrebiT, dasavleTis klertas (Agropyrum 
occidentale). amerikis SeerTebul StatebSi am balaxis gavrceleba 
SemCneulia niadagSi 2% raodenobis marilebis arsebobis pirobebSi 
(SedarebiT nakleb ganviTarebulia), xolo marilebis 0,65% raodeno-
bis pirobebSi misi ganviTareba iseTia, rogorc normalur niadagebze. 

TiTqmis imave raodenobis marilebs itans franguli raigrasic. 
SedarebiT naklebi raodenobis marilebis (0,4÷0,6%) amtania: nazi 

klerta (Agropyrum tenerum), italiuri raigrasi da timoTes balaxi. 
aRniSnuli balaxebis Tesvas, Cveulebriv, wvimebis Semdeg vawar-

moebT an moRvarvis wesiT morwyul farTobze, sadac adviladxsnadi 
marilebi SedarebiT Carecxilia qveda fenaSi, winaaRmdeg SemTxveva-
Si, Tesli SeiZleba ar aRmocendes. 

sorgo. metad mniSvnelovani mcenarea mlaSe niadagebis pirobeb-
Si, vinaidan: 
 sxva kulturebze kargad (brinjis garda) itans datborvis wess, 

rac amave dros saukeTeso RonisZiebaa mlaSe niadagebis Casarecxad; 
 aRmocenebis stadiaSic imave koncentraciis marilebs itans 

(0,4÷0,6), rogorsac sruli ganviTarebis periodSi; 
 uZlebs natriumis karbonatis sakmaod did raodenobas. gansa-

kuTrebiT didi raodenobis mwvane masas Saqris sorgo iZleva. 
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fetvi. mlaSe niadagebze ukeTesia qvesaxeoba `mohari~, romlis 

aRmoceneba da ganviTareba SedarebiT normalurad mimdinareobs ad-
viladxsnadi marilebis 0,4÷0,6% raodenobis pirobebSi; saerTod ki 
igi itans 1%-ian damlaSebas. 

parkosani sakvebi kulturebi. karg Sedegs iZleva mlaSe niada-
gebSi parkosan mcenareTa mwvane sasuqad Caxvna. 

parkosnebi srulebiT ver itanen natriumis karbonats, xolo 
zogierTi maTgani qloridebsac da sulfatebsac. ionja, mindvris 
barda, cercvi da cercvelas zogierTi jiSi sakmao mosavals iZleva 
0,6%-mde damlaSebul niadagebSi. 

ionja iTeseba wvimis an rwyvis (moRvarvis wesiT) Semdeg. advi-
ladxsnadi marilebis dagrovebis dawyebamde niadagis zeda fenaSi sa-
Tanadod ganviTarebuli mTavari fesvi ukve sakmaod Rrmad aris Casu-
li niadagSi. SemdegSi ukve ionja Tavisuflad itans 0,6% sulfate-
biT da 0,4% qloridebiT damlaSebas. 

msubuqi meqanikuri Sedgenilobis niadagebSi, sadac wyalteva-
doba naklebia da amitom, niadagis tenis koncentracia maRalia, 
0,2%-is raodenobiT damlaSeba ukve sazRvaria. 

bardis aRmocenebis maqsimalur sazRvrad 0,4% marilebis arsebo-
ba iTvleba, xolo 0,2% pirobebSi aRmoceneba saukeTesod mimdinareobs. 

aRmocenebis periodSi marilebs yvelaze metad cercvela itans, 
0,4%-iT damlaSebis pirobebSi cercvelas aRmoceneba iseve mimdinare-
obs, rogorc normalur niadagSi, xolo cercvelas zogierTi formis 
aRmoceneba 1,0%-iT damlaSebis pirobebSic SesaZlebeli aRmoCnda. 

Saqris Warxali. yvela kulturaze metad adviladxsnadi mari-
lebis amtani Saqris Warxalia. sruli ganviTarebis pirobebSi is 
2,5% damlaSebas uZlebs. magram samrewvelo mizniT Saqris Warxlis 
kultura Zlier mlaSe niadagebze xelsayreli ar aris, vinaidan metad 
mcirdeba rogorc Saqrianoba, ise Zirebis zoma. 

aRmocenebis stadiaSi dasaSvebia 0,5% damlaSeba, xolo Tu nat-
riumis karbonatic aris, ukanasknelis raodenoba 0,05%-s ar unda 
aRematebodes. aRmocenebis Semdeg marilebisadmi gamZleoba swrafad 
izrdeba da SedarebiT karg mosavals iZleva 0,8÷1,0% marilebis pi-
robebSi. 

marcvleuli kulturebi. yvelaze meti raodenobis marilebis 
amtani qeri da Wvavia. qeri marcvlis sakmaod karg mosavals iZleva, 
Tu adviladxsnadi marilebis raodenoba 0,5%-s ar aRemateba, xolo 
Tivisas 0,8-mde. daaxloebiT aseTsave suraTs iZleva Wvavic. qeri 
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cotad Tu bevrad natriumis karbonatsac itans, magram, am SemTxveva-
Si, marilebisadmi saerTo Segueba Zlier mcirdeba. 

xorblisa da Svriis marcvlis mosavali SesaZlebelia 0,4% ra-
odenobis marilebis pirobebSi, xolo Tivisa – 0,6%-is pirobebSi. 

unda gvaxsovdes, rom marcvlis mosavlis aRebis Semdeg farTo-
bi gaSiSvlebulia da zafxulSi mimdinare intensiuri aorTqleba 
xels uwyobs marilebis didi raodenobiT dagrovebas niadagis zeda 
fenebSi. amitom, mlaSe niadagebze gansakuTrebuli mniSvneloba aqvs 
mosavlis aRebisTanave zedapiris kultivacias. rac Seexeba siminds, 
mis Tesvas mlaSe niadagebze saerTod unda veridoT. vinaidan, mosava-
li klebas iwyebs ukve 0,1÷0,4%-is damlaSebis pirobebSi. 

vinaidan saqarTveloSi simindi erT-erTi ZiriTadi kulturaa 
da sakmaod did mosavals iZleva 0,1% -ze metad damlaSebul niadag-
ze, amitom saWiroa am sakiTxis detalurad Seswavla saqarTvelos 
pirobebSi, miT umetes, rom sarwyav raionebSi Teslbrunvis SemoReba 
aucileblad moiTxovs am kulturis Setanas TeslbrunvaSi. 

brinji. imave damokidebulebaSia marilebis mimarT, rogorc si-
mindi. magram, ramdenadac igi, Cveulebriv, wylis datborvis piro-
bebSi izrdeba (sur. 15.1, 15.2), sadac marilebis koncentracia wyalSi 
gacilebiT naklebia, vidre farTobis Cveulebrivi wesiT rwyvis pi-
robebSi, amitom uZlebs niadagSi 1,0% marilebis arsebobas.  

bamba – rogorc mcenare, Tavisuflad itans 0,8% qloridul 
damlaSebas, magram damwifeba gviandeba da boWko mokle da tlanqi 
gamodis. amitom, egviptisa da sxva Zvirfasi jiSebis bambis Tesva mi-
saRebia 0,4%-is damlaSebis pirobebSi, Cveulebrivi jiSebisa ki – 
0,6÷0,8%-is damlaSebis pirobebSi. 

seli (marcvlad). sels SedarebiT mokle fesvTa sistema axasiaTebs 
da 30 sm-ze dabla arsebuli marilebi did gavlenas ver axdens masze. 
30 sm-is fenaSi ki 0,4%-is raodenobis marilebi TiTqmis ar amcirebs 
mosavals. 

bostneuli. damlaSebisadmi gamZleobis mixedviT, pirveli ad-
gili satacurs uWiravs, xolo meore – xaxvs, romlebic 0,6%-is 
damlaSebas uZleben. marilebis mimarT yvelaze naklebi gamZlea kar-
tofili, romelic mxolod 0,1%-s uZlebs. 

merqniani mcenareebi. adviladxsnadi marilebis niadagSi didi 
raodenobiT arseboba gavlenas axdens xexilis nayofis gemoze da am-
cirebs mosavlis Senaxvis unars. sxva jiSebTan SedarebiT, mlaSe nia-
dagebSi kargad grZnoben Tavs msxali da leRvi, magram nayofi nakle-
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bi xarisxisaa. kargad itans marilebs zeTisxili. mlaSe niadagebis 
kargi amtania verxvis erT-erTi saxeoba – Populus framonti. mlaSe nia-
dagebze, sadac marilebis raodenoba 0,6%-s aRwevs, misaRebia: TeTri 
akacia, TeTri TuTis xe, evropuli Wadari (Platanus orientalis), avstra-
liis muxa da sxv. Zlier mkacr zamTrian raionebSi SeiZleba gamoye-
nebul iqnes Waobis tirifi. 

 
sur. 15.1. centralur CineTSi (hubeis provincia) brinjis kulturis mor-

wyva datborviT (g. gavardaSvilis foto, 30.05.2014) 

 

nax. 15.2. centralur CineTSi brinjis plantaciaSi.  
marjvnidan:  prof. iujin vu (CineTi) da prof. g. gavardaSvili,  

hubeis provincia, 30 maisi, 2014 w. 
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15.3. damlaSebis sawinaaRmdego zomebi 

mcired da saSualod damlaSebuli farTobebis ukeT gamosaye-
neblad da damlaSebis intensivobis zrdasTan sabrZolvelad mTel 
rig RonisZiebebs mimarTaven. 

erT-erTi RonisZiebaa morwyvis normebis racionalizacia, e.i. 
aqtiuri fenis gasatenianeblad saWiro morwyvis normiT rwyva, vinai-
dan zedmetad miwodebuli wyali Rrma fenebSi Cadis da Tu gruntis 
wyali SedarebiT axlos mdebareobs, ukanasknelis done TandaTano-
biT zeviT iwevs da, bolos, is ukve gavlenas axdens niadagis zeda 
fenebze kapilarebis saSualebiT. mSral zonaSi, sadac rwyva aucile-
bel RonisZiebas warmoadgens, gruntis wyali TiTqmis yovelTvis Se-
icavs ama Tu im raodenobiT adviladxsnad marilebs da misi donis 
aweva xels uwyobs am marilebis zeda fenebSi asvlas da dagrovebas. 
amitom, aseT pirobebSi gansakuTrebuli mniSvneloba aqvs morwyvis 
normis dadgenas da Semdeg mis wesier gamoyenebas.  

didi mniSvneloba aqvs agreTve sarwyav qselSi filtraciiT ga-
mowveuli danakargebis Semcirebas. sarwyav qselSi didi raodenobis 
danakargi kvebavs gruntis wyals da xels uwyobs misi donis awevas, 
rac, rogorc ukve aRvniSneT, damlaSebis erT-erT saSualebas warmo-
adgens. sarwyav qselSi danakargebis Semcireba wyliT sargeblobis 
gaumjobesebiT SeiZleba; amisaTvis saWiroa gegmiani wyalsargeblobis 
SemoReba da qselSi wylis gaSveba mxolod gegmiT gaTvaliswinebul 
periodSi. 

sarwyavi qselis sensitiur adgilebSi, sadac, bunebrivi pirobe-
bis mixedviT (mCate meqanikuri Sedgenilobis grunti, niadagis feneb-
Si marilebis gaxsniT gamowveuli gruntis daSla da sxv.) Zlier 
filtracias aqvs adgili, saWiroa arxis Zirisa da gverdebis gamag-
reba, Cveulebrivi betonis saSualebiT. aseT adgilebSi arxs, e.w. 
,,betonis safari~ ukeTdeba. 

gacilebiT iafi jdeba da SedarebiT karg Sedegs iZleva sensi-
tiuri adgilebis TixiT SekeTeba – mopirkeTeba. aseTi RonisZieba ga-
moyenebuli iyo saqarTveloSic, soRanluRis sainJinro qselis far-
glebSi, sadac magistraluri arxis zogierT adgilze (grunti aR-
moCnda TabaSiriT mdidari) maRal filtracias hqonda adgili. 

damlaSebis winaaRmdeg brZolaSi aucilebel RonisZiebas warmo-
adgens agreTve wyalSemkrebi qselis gayvana, romlis daniSnulebaa 
rwyvis dros dagrovili zedmeti wylis farTobidan mocileba. 
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zeda fenebSi marilebis dagrovebas xels uwyobs sarwyav far-

Tobze mcire zomis SemaRlebuli adgilebis arseboba. rwyvis dros 
SemaRlebuli adgilebi mourwyavi rCeba an Cqara Sreba da maTSi war-
moiSoba Zlieri aRmavali kapilaruli deni, rac xels uwyobs aseT 
adgilebSi marilebis didi raodenobiT dagrovebas. 

stu-s c. mircxulavas saxelobis wyalTa meurneobis institut-
Si 2000-2012 ww. siRnaRis raionis sofel xornabujSi, institutis 
alaznis sacdel samelioracio sadgurSi, 45 ha damlaSebul sasof-
lo-sameurneo savargulebze Catarebuli dakvirvebis mixedviT, Se-
maRlebul adgilebSi marilebis dagroveba Semdeg suraTs iZleva 
(cxr. 15.3). 

cxrili 15.3     
marilebis raodenoba %-Si 

siRrme, 
sm 

NaCI NNNa2SO4 
SemaRlebuli adgilis SemaRlebuli adgilis 

Tavze gverdze ZirSi Tavze gverdze ZirSi 
0÷5 4,81 0,31 0,23 1,34 0,04 – 
5÷18 0,27 – 0,20 0,14 – – 
20÷30 0,07 0,05 0,02 0,04 0,06 0,05 
50÷60 0,17 0.07 0,01 0,08 0,04 0,05 

rogorc 15.3 cxrilidan Cans, Zlieri kapilaruli denis gamo 
SemaRlebuli adgilis Tavze marilebis didi raodenoba aris dagro-
vebuli, maSin, rodesac 5 sm-iT qveviT, ise rogorc am SemaRlebuli 
adgilis ZirSi, marilebis raodenoba normaluria. 

amitom, sarwyavi farTobebisa da, miT umetes, mlaSe niadagebis 
gamoyeneba aucileblad saWiroebs zedapiris mosworeba-moSandakebas, 
e.i. damlaSebis winaaRmdeg brZolis erT-erT aqtiur RonisZiebas ni-
adagis zedapiris moSandakeba warmoadgens. 

TavisTavad cxadia, rom farTobis gafxviereba da masTan dakav-
Sirebuli aorTqlebis Semcireba ayovnebs damlaSebis process. 

aorTqlebis Semcirebas xels uwyobs, agreTve, mindorsacavi 
tyis zolebis gaSeneba. 

Tavisi mniSvnelobiT erT-erTi Zvirfasi RonisZiebaa naTesbala-
xiani Teslbrunvis SemoReba. marcvlovanebisa da parkosani mcenaree-
bis narevis Tesva niadags amdidrebs organuli nivTierebebiT, aum-
jobesebs niadagis fizikur da wylovan Tvisebebs, rac aucilebeli 
pirobaa damlaSebasTan brZolaSi. aseTi saxis erT-erTi saukeTeso 
simbiozia ionjasa da kapuetis (Agropurum crstatum) narevi. 
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15.4. bici niadagis gamomlaSeba 

mlaSe niadagebis gaumjobeseba, damlaSebis intensivobisa da sa-
xis mixedviT, sxvadasxva wesiT warmoebs. 

mcire damlaSebis SemTxvevaSi zemoT moyvanil RonisZiebebs mi-
marTaven. 

Tu niadagi imdenadaa damlaSebuli, rom aRniSnuli RonisZiebe-
bi sakmarisi ar aris da ionja, raigrasi, kapueta da sxva aseTi mcena-
reebi ar xaroben, saWiroa ukidures saSualebaTa gamoyeneba – niada-
gebis gamorecxva da gaTabaSireba. paralelurad gamoyenebuli unda 
iqnes zemoaRniSnul RonisZiebaTa kompleqsi. 

mlaSe niadagebs, rogorc ukve iyo aRniSnuli, or saxed vyofT: 
bic da bicob niadagebad. 

bici niadagebis gaumjobesebas gamorecxvis saSualebiT awarmo-
eben. 

gamorecxvis dros farTobs iseTi raodenobis wyali eZleva, 
rom is bevrad aRemateba im fenis wyaltevadobas, romlis gamomlaSe-
basac apireben. am SemTxvevaSi iqneba Zlieri daRmavali deni, rome-
lic xsnis adviladxsnad marilebs da Caaqvs isini qveda fenebSi. 

niadagis aseTi wesiT gamomlaSebis dros, cxadia, agregatebi 
iSleba da sakvebi nivTierebac irecxeba. 

mlaSe niadagebis gamorecxva aucileblad saWiroebs niadagSi 
Casuli (gadamuSavebuli) wylis farTobidan gayvanas da meoradi dam-
laSebis sawinaaRmdego RonisZiebebs. 

Tu garecxvis dros Rrmad Casuli wyali farTobidan bunebrivi 
drenaJiT ar gadis, aucileblad mosalodnelia farTobis xelmeo-
red damlaSeba. amitom, mlaSe niadagebis gamorecxvis paralelurad 
Rrma fenaSi Casuli wylis mosaSoreblad saWiroa xelovnuri drena-
Jis mowyoba. am drenaJis daniSnuleba iseTivea, rogorc gruntis 
wyliT daWaobebuli farTobebis daSrobis dros. 

gamorecxvis norma ise unda iqnes dadgenili, rom adviladxsna-
di marilebi mTlianad ar gamoirecxos, vinaidan marilebis mTlianad 
gamorecxvas SeiZleba niadagis fizikuri Tvisebebis gauareseba mohy-
ves. rogorc niadagmcodneobidan viciT, gamomlaSebis Semdeg SeiZle-
ba bicis magier miviRoT bicobi, romlis uaryofiTi mxareebi Cven-
Tvis ukve cnobilia. 

gamorecxvis norma damokidebulia marilebis raodenobasa da 
niadagis Tvisebebze. amis garda, igi damokidebulia agreTve im fenis 
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sisqeze, romlis gamomlaSebasac apireben. mag., Sua aziaSi Catarebuli 
gamorecxvis Sedegad, fedorovi Semdeg cnobebs iZleva (cxr. 15.4). 

cxrili 15.4     
mlaSe niadagis gamorecxvis normis raodenobrivi maCveneblebi 

marilebis raodenoba %-obiT 
damaxasiaTebeli 

mcenare 

gamorecxvis 
norma 
m3-iT mkvrivi naSTi CI SO3 

1,39 0,023 0,723 Phragmites communis 1000÷2000 
2,68 0,080 1,33 A triplrx tatarica 5000÷6000 
3,16 0,13 1,55 Karelinia caspica 6000÷8000 
4,17 0,25 2,18 Salsola lanata 10000÷12000 
3,63 0,33 1,82 Salsola crassa 12000÷15000 

 

profesor v.s. maliginis mixedviT, magaliTad, Sua aziis piro-
bebSi, gamorecxvis norma 4500 m3-s ar aRemateba. 

rogorc vxedavT, yovel calkeul SemTxvevaSi morwyvis norma 
SerCeuli unda iqnes adgilobrivi pirobebis mixedviT, ukeTesia – 
praqtikuli Semowmebis saSualebiT. 

gamorecxvas ase awarmoeben: jer farTobs aZleven imden wyals, 
rom miaRwion wyaltevadobis srul raodenobas (arsebuli wylis ma-
rags mxedvelobaSi iReben), Semdeg ramdenime dRes (5÷10) ucdian, rom 
Catardes marilebis gaxsna wyalSi da mere ukve 2÷3 rigad awvdian 
normiT gaTvaliswinebul darCenil nawils. 

mlaSe niadagebis gamorecxva ufro xSirad zamTarSi tardeba, 
vinaidan aorTqleba xels ar uSlis da gamorecxva ufro intensiuria. 
wyalic ufro Tavisufalia zamTarSi da hidromodulis grafikis ga-
datvirTvasac ar iwvevs. 

 
15.5. bicobi niadagebis gaumjobeseba 

bicobi niadagis gaumjobeseba STanTqmuli natriumis gandevniT 
miiRweva. Tu STanTqmul natriums STanTqmis moculobis 10%-mde 
ukavia, sakmarisia mxolod agroteqnikuri RonisZiebebis gamoyeneba. 

Tu STanTqmul natriums STanTqmis moculobis 10%-ze meti uka-
via, saWiroa qimizacia da fuZeebis gacvlis produqtebis moSoreba. 

saWiroa jer STanTqmiTi kompleqsis natriumis Secvla kalciu-
miT da Semdeg gamorecxva. 

natriumis Sesacvlelad CaSO4-s iyeneben. reaqcia Semdegi saxiT 
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mimdinareobs:  
Na2 (niadagi) + CaSO4 = Ca (niadagi) + Na2SO4.          (15.1) 

Tu niadagis Ca bevria, gamorecxva marto wyliT SeiZleba Ca-
tardes, xolo Tu Ca mcirea, saWiroa CaSO4-is Setana. TabaSiris ra-
odenobas orjer mets iReben, vidre gacvliTi reaqciis gantoleba 
moiTxovs, vinaidan gamorecxvis dros TabaSiri mTlianad ver iRebs 
monawileobas reaqciaSi. 

gamorecxvis Semdeg saWiroa pirvel xanebSi farTobis aTviseba 
mZlavri fesvTa sistemis mqone mcenariT. 

TviT gamorecxvis wesi iseTivea, rogorc gamomlaSebis dros. 
 

15.6. mlaSe niadagebi saqarTveloSi 

mlaSe niadagebi saqarTveloSi gansakuTrebiT gavrcelebulia 
alaznis velze (aRmosavleT nawilSi). amis garda, mlaSe niadagebi 
saqarTveloSi gvxvdeba: nawilobriv, gardabanSi, marneulSi, Tbili-
sis midamoebSi (soRanluRis veli) da metad mcire farTobis saxiT – 
tirifonis velze (aRmosavleT nawilSi) da mtkvris xeobaSi (kaspSi, 
doesSi da sxv.) (sur.15.3). 

alaznis velis damlaSebuli farTobi metad Wrel suraTs iZ-
leva. es farTobi, warmoadgens ra ZiriTadad bicobs, sakmaod didi 
raodenobiT Seicavs bici niadagebis sxvadasxva zomis farTobebs, 
xSirad, ramdenime aTeul ha-mde, xolo zogjer, maT Soris SeWrilia 
zemoaRniSnuli niadagebis uaryofiT mxareebs TiTqmis mTlianad mok-
lebuli saukeTeso mosavlis momcemi farTobi. 

adviladxsnadi marilebis raodenoba, calke horizontebisa da 
adgilebis mixedviT, metad did farglebSi meryeobs.  

damlaSebis intensivobasa da saxeze sakmaod naTel suraTs iZ-
leva qvemoT moyvanili 15.5 cxrili. 

cxrili 15.5-is monacemebi gviCvenebs, Tu ra sagrZnobi sxvaobaa 
ara marto marilebis raodenobis, aramed marilebis Sedgenilobis 
mixedviTac. es ori Wrili, daaxloebiT 250 m-iT daSorebuli erTma-
neTisgan, didad gansxvavdeba natriumis karbonatis SemcvelobiT, 
rac metad amcirebs niadagis Rirebulebas. damaxasiaTebelia agreTve 
SO3-is da masTan dakavSirebiT, CaSO4-is (TabaSiris) sakmaod didi 
raodenoba, rac aucileblad dadebiT mxared unda CaiTvalos. 
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cxrili 15.5  
marilebis raodenoba %-Si 

Wr
il

i 

ho
r
iz

o
nt

i,
  

sm
 

mk
vr

iv
i 

 
na

ST
i 

H
C

O
3 

N
N

a 2
C

O
3 

C
l 

SO
3 

C
aO

 

M
go

 

C
aS

o 4
 

1 

0÷10 2,9192 – 0,5680 0,3798 1,2040 0,0977 – 0,2372 

10÷20 4,6429 – 0,6720 0,4498 2,0482 0,3052 – 5,7410 

20÷40 5,0690 – 0,7043 0,4709 2,2865 0,2195 – 0,5329 

40÷60 5,4960 – 0,7675 0,5132 1,3723 0,2680 – 0,6507 

60÷80 6,3503 – 0,8667 0,5795 2,8659 0,3646 – 0,8852 

80÷100 5,2782 – 0,7044 0,4710 2,3767 0,3619 – 0,8787 

100÷120 3,3372 – 0,3039 0,2032 1,6601 0,3480 – 0,8449 

120÷140 2,2398 – 0,0909 0,0608 1,1984 0,3419 – 0,8301 

2 

0÷25 0,203 0,072 ara 0,035 0,041 0,004 0,002 – 

25÷59 2,204 0,032 ara 0,284 1,184 0.171 0,101 – 

59÷79 2,698 0,032 ara 0,264 1,542 0,371 0,122 – 

79÷104 2,616 0,034 ara 0,272 1,459 0,377 0,117 – 

104÷140 1,891 0,037 ara 0,372 0,884 0,056 0,016 – 

 
alaznis velis mlaSe niadagebis mTlianad aTviseba erT-erT mo-

rig amocanas Seadgens saqarTvelos soflis meurneobisaTvis. 
amJamad, saqarTvelos wyalTa meurneobis institutis (yofili 

hidroteqnikisa da melioraciis samecniero-kvleviTi instituti – 
ГрузНИИГиМ) mecnier-TanamSromlebis xelmZRvanelobiT alaznis 
velze mimdinareobs aqtiuri muSaoba siRnaRis raionSi alaznis vel-
ze mlaSe niadagebis aTvisebasTan dakavSirebiT. 
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Tavi XVI. niadagis eroziis sawinaaRmdego 

RonisZiebebi 
16.1. brZola wylis meqanikur moqmedebasTan  

wylis mavne moqmedebas niadagis zedapirze Semdegi faqtorebi 
ganapirobeben: 

– naleqebis raodenoba da intensivoba; 
– wyalSemkrebi farTobis reliefi da qanobi; 
– niadagis meqanikuri da qimiuri Sedgeniloba da fizikuri Tvisebebi; 
– mcenareuli safari; 
– farTobis sidide da moyvaniloba; 
– zedapiris mdgomareoba da misi sasoflo-sameurneo gamoyeneba. 

niadagis eroziis xarisxi gansakuTrebul kavSirSia niadagis 
fizikur-qimiur Semadgenlobaoa da mis damuSavebaze; niadagis damuSa-
veba da farTobis ganivi mimarTulebiT (gardigardmo) xvna adidebs 
niadagis mier wylis SeTvisebas da amcirebs zedapirul Camonadens. 

zedapiruli Camonadeni wyali Tavisi moZraobis dros meqaniku-
rad moqmedebs niadagis zedapirze, rac niadagis gadarecxvasa da 
daxramvaSi gamoisaxeba. 

akad. a.n. kostiakovi gadarecxvas adarebs qlibis moqmedebas, 
xolo daxramvas gadarecxvasTan SedarebiT, xerxis moqmedebas. 

niadagis gadarecxva, anu erozia, rogorc 1992 wels braziliaSi, 
rio-de-JaneiroSi gamarTul konferenciaze aRiniSna, warmoadgens 
XXI saukunis Wirs, romelsac Cvenma kacobriobam aucileblad gansa-
kuTrebuli yuradReba unda miaqcios. rogorc mecnierebi amtkiceben, 
qanobis oTxjer gadideba moZraobis siCqares orjer adidebs, xolo 
Zala, romliTac wyali niadagis nawilakebs itacebs TiTqmis 37-jer 
izrdeba. 

aSS-Si, 60-ian wlebSi, yovel heqtridan gadarecxva weliwadSi 
0,5 tona iyo, e.i. aSS-i yovelwliurad xdeboda 1,5 miliardi tonis 
gadarecxva, aqedan 56 milioni tona mcenarisaTvis sakveb nivTiere-
bas Seadgens. 

niadagis eroziis Sesamcireblad pirvel rigSi saWiroa Semcir-
des zedapiruli Camonadenis koeficienti da farTobis qanobi. meore 
RonisZieba Sromatevadia da mas, rogorc qvemoT aRvniSnavT, ukidu-
res SemTxvevaSi viyenebT. 
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suraTze 16.1-ze mocemulia saqarTvelos niadagebis wylismieri, 

xolo 16.2-ze ki - saqarTvelos niadagebis qarismieri eroziis ruka. 
amrigad, gadarecxvis winaaRmdeg arsebuli RonisZiebebi SeiZ-

leba sam jgufad davyoT: agroteqnikuri, fitomelioraciuli da 
hidroteqnikuri. saqarTvelos teqnikuri universitetis agroinJine-
riis specialobis studentebisaTvis interess moklebuli ar unda 
iyos agroteqnikur RonisZiebaSi Semavali saxeobebi. esenia: 1) SiSve-
li adgilebis mcenareulobiT dafarva, 2) Rrma xvna, 3) xvna ganivi 
mimarTulebiT, 4) organuli sasuqebis Setana. 

fitomelioraciul RonisZiebebs ekuTvnis: dacviTi zolebis ga-
Seneba da maRlobebis gamwvaneba.  

rac Seexeba hidroteqnikur RonisZiebebs, maT ricxvs ekuTvnis 
radikaluri RonisZieba – dateraseba. 

 
16.2. dateraseba 

daterasebis mizania Semcirdes da minimumamde iqnes dayvanili 
niadagis zedapiris gadarecxva. amis garda, dateraseba aumjobesebs 
niadagis wylisa da haeris reJims, aregulirebs niadagis aeracias, 
xels uwyobs ferdobebze meqanizaciis gamoyenebas. terasebi (frangu-
li sityva – terrasse, terra – miwa) – sxvadasxva mizeziT warmoqmnili 
bunebrivi safexurebia mTis kalTebze, xeobis ferdobebze, tbisa da 
zRvis napirebze. ganarCeven Semdegi warmoSobis terasebs: mdinareul, 
tbiur, zRviurs da Sereul terasebs.  

suraTze 16.3 naCvenebia dateresebis saerTo sqema mdinaris ori-
ve napirze.  

 
sur. 16.3. daterasebis saerTo sqema 
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praqtikaSi arsebobs daterasebis ori ZiriTadi saxe: safexuri-
sebri da beqobebis saSualebiT; beqobebis saSualebiT dateraseba me-
tad martivi da iafi RonisZiebaa (nax. 16.1). 

 
nax. 16.1. safexuriani terasis saerTo xedi 

mocemul SemTxvevaSi farTobs ar ecvleba bunebrivi qanobi, 
mxolod horizontalebis mimarTulebiT gakeTebuli beqobebiT far-
Tobi iyofa 20÷50 m-is siganis terasebad. beqobebis saSualebiT da-
teraseba misaRebia 0,087-dan 0,176 qanobis mqone farTobebze e.i. 5°-
dan 10°-mde. es daaxloebiT is sazRvaria, romlis Semdeg ukve meqani-
zaciis gamoyeneba SeuZlebelia. 10°-ze zeviT ukve saWiroa qanobis 
Semcireba da safexurebrivi daterasebis gamoyeneba. 

im SemTxvevaSi, rodesac daterasebasTan erTad farTobi saWi-
roebs rwyvas, terasis TavSi, e.i. zeda beqobis qveda mxares gayvani-
li unda iqnes sarwyavi Txrili (b), xolo terasis boloSi gatare-
buli Txrili (g) Semkrebi Txrilis rols asrulebs (nax. 16.1). aseTi 
saxiT dateraseba gavrcelebulia atenis xeobaSi (goris r-ni), sadac 
ferdobebis qanobi 0,125-ze mets aRwevs, xolo terasebis sigane 8÷15 
m-s udris.  

 
16.3. safexurisebri dateraseba 

safexurebiani daterasebis dros, rogorc zemoT avRniSneT, 
mTis ferdobis qanobi icvleba. daterasebis aseTi wesi gamoiyeneba 
10°-ze meti qanobis mqone ferdobze. dateraseba ise unda Catardes, 
rom farTobi maqsimalurad iqnes daculi gadarecxvisagan. 
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daterasebis dros misi qveda ferdis gamagreba sasurvelia Ca-

tardes qvis masalis gamoyenebiT, Tu amis saSualeba ar aris, gamag-
reba sruldeba kordiani miwis beltebis dalagebiTa da datkepniT 
(sur. 16.4). 

 

 
sur. 16.4. mesxeTSi qvis terasebis saerTo xedi 
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dateraseba ise unda Catardes, rom farTobi maqsimalurad iqnes 
daculi gadarecxvisagan. amasTan dakavSirebiT, terasebs unda mieces 
horizontaluri mdebareoba horizontaluri mimarTulebiT. mZime me-
qanikuri Sedgenilobis niadagebze, sadac niadagSi wylis CaJonva me-
tad mcirea da mosalodnelia terasebze zedmeti wylis dagroveba, 
terasebs unda mieces daqaneba horizontalebis mimarTulebiT. 

terasebze niadagis fenebi bunebrivad unda iyos ganawilebuli. 
amas moiTxovs, sxvaTa Soris, niadagis fenebis Tavisebureba – win 
aRudges wylismier erozias – gadarecxvas (sur.16.5). 

 
sur. 16.5. terasebis saerTo xedi axalcixeSi, rabaTis cixe-simagreSi  

dasavleT saqarTvelos subtropikuli zonis niadagebis Seswav-
lis dros aRmoCnda, rom niadagis sxvadasxva fenis gadarecxvisadmi 
gamZleoba metad did farglebSi meryeobda. moyvanili masalidan aS-
karad Cans terasebis momzadebis dros fenebis bunebrivi gaadgile-
bis dacvis saWiroeba (sur. 16.6). suraTze 16.7 naCvenebia CineTSi mTis 
ferdobis daterasebis erT-erTi magaliTi ferdobze brinjis kul-
turis moRvarviTi morwyvis SemTxvevaSi. 

niadagis zeda fena aucileblad unda moTavsdes, rogorc tera-
sis, ise misi gverdebis zedapirze. Tu terasebis momzadebis dros mis 
zedapirze meorev an, miT umetes, mesame horizonti moxvda, misi gam-
Zleoba naklebi iqneba da adgili eqneba gadarecxvas (cxr. 16.1). 
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sur. 16.6. terasebis saerTo xedi aWaraSi, sof. CaqvSi  

2014 wlis 22 aprili 
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sur. 16.7. dateraseba brinjis kulturis gamoyenebiT CineTSi 

cxrili 16.1        
gamoirecxa (aRebuli nimuSis %-obiT)  

0,6 metri siCqaris mqone nakadiT 

horizontebi 
pirveli obieqti meore obieqti 

#1 #3 #8 #6 #11 #13 
I 0,0 0,0 0,0 1,0 7,5 0,0 
II 0,0 38,2 0,0 4,5 19,0 14,0 
III 24,3 51,1 49,4 15,5 56,0 18,0 
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gadarecxvis Semcireba aucileblad moiTxovs, agreTve, TviT 

terasebis Semadgeneli qanebis zustad SerCevas niadagis TvisebaTa 
mixedviT. 

niadagis TvisebaTa mixedviT terasebs SeiZleba mieces sami sa-
xis mdebareoba: 

1) horizontaluri mdebareoba; 
2) mdebareoba pirdapiri qanobiT;  
3) mdebareoba ukuqanobiT. 

ukanaskneli saxis ukuqanobiT terasa (nax. 16.2) yvelaze metad 
akmayofilebs zemoaRniSnul moTxovnebs da gamoiyeneba mZime meqani-
kuri Sedgenilobisa da mcire wyalJonvadobis mqone niadagSi. 

 
nax. 16.2. terasebis saxeebi niadag-gruntis mixedviT 

pirdapiri qanobis mqone terasa misaRebia msubuqi meqanikuri 
Sedgenilobis niadagebze, sadac wyalJonvadoba sakmaod didia da te-
rasebis qanobi im principiTaa SerCeuli, rom terasaze dagrovili 
wyali aswrebdes niadagSi Casvlas da zedapiruli Camonadenic mini-
mumamde iyos dayvanili. 

rac Seexeba horizontalur terasebs, am ukanasknelTa gamoyene-
ba saSualo meqanikuri Sedgenilobis niadagebSia misaRebi. 

dateraseba ise unda Catardes, rom mcenarisaTvis normaluri 
pirobebi Seiqmnas; erT-erT aseT pirobas sakvebi nivTierebiT uzrun-
velyofa warmoadgens, vinaidan zeda fenebi SedarebiT mdidaria mce-
narisaTvis sakvebi nivTierebiT, amitom am moTxovnilebis dasakmayo-
fileblad saWiroa agreTve niadagis fenebis bunebrivi ganlagebis 
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dacva. amgvarad, es moTxovnileba ar ewinaaRmdegeba Cven mier aRniS-
nul pirvel moTxovnilebas, sadac saWiro aRmoCnda fenebis bunebri-
vi gaadgilebis dacva. 

rogorc Tavidanve avRniSneT, daterasebis mizania gadarecxvis 
Semcireba da wyal-haerovani reJimis regulireba. am ukanaskneli 
moTxovnilebis dasakmayofileblad saWiroa niadagis fenebis iseTi 
ganlageba, romelic uzrunvelyofs tenis sakmao raodenobiT SeTvi-
sebasa da zeda fenebSi dagrovebas, sadac mcenaris fesvTa sistemis 
umetesi nawilia gavrcelebuli. 

wyalmoTxovnilebasac niadagis fenebis bunebrivi ganlageba ak-
mayofilebs, vinaidan wylis SeTvisebis unari niadagis zeda fenebs 
gacilebiT meti aqvs da, rogorc qvemoT moyvanili cnobebidan Cans, 
niadagis zeda fenebSi wyaltevadobac gacilebiT metia. 

ukanaskneli moTxovnilebaa – meqanizaciis pirobebis gaumjobe-
seba da Rirebulebebis Semcireba. 

meqanizaciis pirobebis gasaumjobeseblad, daterasebis garda, 
saWiroa ferdobebze gzebis gaTvaliswineba da terasidan terasaze 
gadasvlis gaadvileba. amis garda, TviT terasebsac iseTi gani unda 
mieces, rom is gansazRvruli raodenobis mcenareTa mwkrivebs itev-
des da manqanis gamoyenebasac xels uwyobdes. 

Rirebulebis gasaiafeblad didi mniSvneloba aqvs agreTve 
gverdebis qanobis SerCevasac, vinaidan, rac ufro didi qanobi aqvs 
gverdebs, miT met adgils ikaveben isini da, amitom, miT ufro meti 
farTobi ikargeba usargeblod (cxr. 16.2). 

sasargeblo farTobis danakargi damokidebulia aseve im far-
Tobis qanobze, romlis daterasebasac vawarmoebT. 

cxrili 16.2         
niadagis wyaltevadoba (woniT %-obiT)  

dasavleT saqarTvelos zogierTi soflis magaliTze 

horizontebi 
soflis dasaxeleba 

koxora biWvinTa ureki 
1 2 3 4 1 2 1 2 

I 70,0 63,5 73,9 63,8 56,3 58,5 79,6 71,7 
II 45,4 45,6 70,8 45,7 49,7 40,8 53,4 32,2 
III 31,8 – 56,3 32,1 25,4 39,6 41,8 30,7 
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ukuqanobiT daterasebis dros sasargeblo farTobis danakargi 

%-obiT mTliani farTobis qanobisa da terasebis gverdebis mixedviT 
Semdeg suraTs iZleva (cxr. 16.3) 

cxrili 16.3               
sasargeblo farTobis danakargi %-Si 

mTliani farTobis 
qanobi 

terasebis gverdebis qanobi 
0,5 1,0 1,5 

5° 10,7 20,4 29,4 

10° 15,5 29,0 41,0 

15° 21,4 38,1 53,0 

20° 27,7 47,7 65,5 

25° 34,6 57,8 78,2 

30° 42,2 68,2 91,0 

35° 50,0 78,5 – 

moyvanili cxrili naTlad gviCvenebs, Tu ramdenad mniSvnelo-
vania terasebis gverdebis saxis zustad SerCeva niadagis TvisebaTa 
mixedviT da ramdenad xelsayrelia dateraseba mTliani farTobis 
sxvadasxva qanobis pirobebSi. 

amiT aixsneba is garemoeba, rom daterasebas saerTod ar awar-

moeben 25÷30°-ze zeviT, umetes SemTxvevaSi, aseT sazRvrad 25° iT-
vleba. 

sasargeblo farTobis danakargis odenoba damokidebulia aseve 

terasebis saxezec.  mag., 25° qanobis mqone farTobis daterasebis pi-

robebSi, Tu terasebis gverdebis qanobi aris 1,0° – sasargeblo far-
Tobis danakargi iqneba: 

 terasebi pirdapiri qanobiT - 41,8%; 

 horizontaluri terasebi - 51,8%; 

 terasebi SebrunebiTi qanobiT - 57,8%. 
aqedan cxadia, Tu ramdenad mniSvnelovania niadagis TvisebaTa 

detalurad Seswavla, vinaidan am TvisebaTa mixedviT unda iqnes Ser-
Ceuli rogorc terasebis qanobi, ise terasebis gverdebis qanobic. 
mxolod am elementebis SerCevazea damokidebuli sasargeblo far-
Tobis danakargis odenoba. 



niadagis erozia. Tavi  XVI. niadagis eroziis  
sawinaaRmdego RonisZiebebi 242

terasebis gverdebis qanobis SerCevisas mxedvelobaSi aris misa-
Rebi is garemoebac, rom terasis qveda gverds gansakuTrebuli mniS-
vneloba aqvs. saqme is aris, rom TviT terasa ori nawilisagan Sedge-
ba: Siga nawilis, romelic TxrilSia da myari mdgomareoba aqvs da 
gare nawilisagan, romelic yrilisagan Sedgeba da metad aramdgra-
dia. terasis meore nawili gansakuTrebul RonisZiebas moiTxovs ga-
samagreblad. 

terasis garegani nawilis gasamagreblad, Cveulebriv, qveda 
gverdis qanobis Semcirebas mivmarTavT, rac, cxadia, farTobis dana-
kargs adidebs an, Tu amis saSualeba aris, terasis qveda gverds qvis 
jebiriT vamagrebT. 

qvis jebiriT terasis qveda gverdis gamagrebas saqarTveloSic 
aqvs adgili. magaliTad, atenis xeobaSi (goris raioni) da mesxeTSi 
Zlieri qanobis mqone farTobi zogjer daterasebulia da terasebis 
qveda gverdebi gamagrebulia qvis jebiriT. 

Tu qvis masala ar mogvepoveba da misi mozidva did xarjs moiT-
xovs, terasebis qveda gverdebis gasamagreblad maqsimalurad unda 
gamoviyenoT gverdebis zedapirze kordiani miwis beltebis dalageba 
da datkepna. 

TviT terasebis damzadebis dros, niadagis zeda fena, Cveuleb-
riv, kordiani da sakvebi nivTierebiT mdidari, calke unda daiyaros, 
rom SemdegSi terasis gasworebis dros, es fena zedapirze dalagdes 
da terasis gverdebis gasamagreblad gamodges. 

calke unda daiwyos, agreTve, niadagis meore da mesame fenebi, 
romlebsac SemdegSi iseTive ganlageba unda hqondes terasis zeda-
pirze. rac Seexeba terasebis gans, es ukanaskneli, rogorc ukve iyo 
aRniSnuli, damokidebulia meqanizaciis moTxovnilebisa da kultu-
raTa Taviseburebaze. 

yovel SemTxvevaSi, unda gvaxsovdes, rom terasebis gaganiereba 
iwvevs xarjebis zrdas, vinaidan saWiroa met siRrmeze niadagis gaW-
ra da meti miwis samuSaoebis warmoeba, amitom terasis zedmetad ga-
ganiereba arc ise xelsayrelia. 

terasebis gaganierebisa da amasTan dakavSirebuli siRrmis ga-
didebis dros mxedvelobaSi unda miviRoT is garemoebac, rom fer-
dobebze mTis qanebi SedarebiT axlo mdebareoben zedapirTan da 
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Rrmad gaTxris dros SesaZlebelia maTi gaSiSvleba da terasebis 
ufro nakleb nayofier fenebze moTavseba. amitom, aucilebelia, da-
terasebamde geologiuri pirobebis zustad Seswavla da mTis qanebis 
mdebareobis mixedviT terasebis ganis gaangariSeba. 

daterasebis dros aucilebel pirobas warmoadgens terasebs 
Soris uZravi adgilis datoveba (daaxloebiT 0,5 m), romlis daniS-
nulebaa meti simagris Seqmna da misi gzad gamoyeneba. 

amgvarad, daterasebisas mxedvelobaSi unda iqnes miRebuli: te-
rasis gani, gverdebi, maTi qanobi da terasebs Soris uZravi adgili, 
romelsac berma ewodeba (nax.  16.2 – is d). 

farTobis daterasebamde saWiroa terasebis ganivi mimarTule-
bis aRniSvna farTobze da Semdeg misi zolebad dayofa. TiToeuli 
zoli unda Seicavdes momavali terasis gverdebisaTvis saWiro far-
Tobs, TviT terasis farTobsa da bermas. 

mxolod zolebis gamoyofis Semdeg iwyeba TiToeuli zolis da-
teraseba. TiToeuli zolis gani, farTobis qanobisa da terasebis ga-
nis mixedviT, gverdebis 1,0°-iani qanobis SemTxvevaSi, Semdegi cxri-
liT ganisazRvreba (v. husakis mixedviT). 

miwis samuSaoTa winaswari gansazRvrisaTvis saWiroa, agreTve, 
vicodeT terasebis siRrme maTi ganisa da farTobis qanobis mixedviT, 
rac SebrunebiTi qanobiT daterasebisas Semdeg suraTs iZleva (cxr. 
16.4), xolo terasebis ganis mniSvnelobebi ukuqanobis SemTxvevaSi 
moyvanilia 16.5 cxrilSi. 

cxrili 16.4              
terasis ganis mniSvnelobebi  

SebrunebiTi qanobiT daterasebisas 

qanobi 
terasebis gani, m 

1,0 1,5 2,0 2,5 3,0 3,5 4,0 

10° 2,0 2,7 3,4 4,1 4,8 5,5 6,2 

15° 2,3 3,1 3,9 4,7 5,6 6,4 7,2 

20° 2,7 3,7 4,6 5,6 6,5 7,5 8,4 

25° 3,4 4,5 5,7 6,9 8,1 9,2 10,4 

30° 4,5 5,1 7,6 8,2 10,8 – – 
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cxrili 16.5              
terasis ganis mniSvnelobebi ukuqanobis SemTxvevaSi 

qanobi 
terasebis gani, m 

1,0 1,5 2,0 2,5 3,0 3,5 4,0 
10° 0,2 0,2 0,3 0,4 0,5 0,6 0,7 
15° 0,2 0,3 0,4 0,5 0,6 0,7 0,8 
20° 0,2 0,4 0,5 0,6 0,7 0,8 1,0 
25° 0,3 0,4 0,6 0,7 0,8 1,0 1,1 
30° 0,3 0,5 0,6 0,8 1,0 1,1 1,3 

 
16.4. safexurisebri daterasebis  

daproeqtebis safuZvlebi 

mTis ferdobis safexurisebr daterasebas didi praqtikuli 
mniSvneloba gaaCnia, radgan misi sworad daproeqteba uzrunvelyofs 
ara marto ferdobis mdgradobas, aramed aseve, terasebs Soris sivr-
ceSi niadag-gruntis wylismieri eroziis Semcirebas. 16.3 naxazze mo-
cemulia safexurisebri terasis saangariSo sqema. 

 
nax. 16.3. safexurisebri terasis saangariSo sqema 

davuSvaT safexurisebri daterasebis poligonze mosuli wvimis 
xangrZlivoba aris t dro, xolo wvimis intensivoba ki p, maSin nia-
dagSi wvimis procesSi wylis CaJonvis saSualo siCqare iqneba: 

t
kv 0

0   (m/wm),           (16.1) 

xolo terasebis l sigrZeze t droSi CaJonili wylis raodenoba sig-
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rZis erTeulze toli iqneba:  

)( 00 vpltq   (m3/wm).                             (16.2) 

CaJonili wylis raodenoba toli unda iyos wylis abc moculo-
bis, e.i. 

 
2222 00
h

H
lhwhbcachab 





   (m3),            (16.3) 

sadac, H/l = i aris safexurovan terasebs Soris niadagis qanobi, maSin 
zemoT moyvanili (14.3) damokidebulebidan miviRebT, 

 atktp
i
hhw

l 


 1

0
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4

2

 (m)     (16.4) 

da  

 atktp
hwhiH 


 1

0

2

4
2

 (m).       (16.5) 

amrigad, zemoT moyvanili formulebidan Cans, rom terasebs So-
ris dacileba l , anu terasebis sigane da maTi simaRle H SeiZleba 
iyos SedarebiT didi, rac metia terasebs Soris niadagSi wylis Ca-
Jonvis xarisxi k0, rac naklebia mosuli naleqebis raodenoba – tp da 
rac naklebia terasebs Soris qanobi i.  

im SemTxvevaSi, rodesac mTis ferdobebis daxris kuTxe 6÷8°-
dan icvleba 15÷20° gradusamde, maSin terasebs Soris sivrcis gamag-
reba xdeba safexurebis, anu sagubrebis mowyobiT, romelTa Soris 
manZili iangariSeba Semdegi damokidebulebiT: 

0ii
hl


  (m),          (16.6) 

sadac h aris sagubaris simaRle (m), i – sagubrebs Soris qanobi, xo-

lo 0i  – sagubaris zeda biefSi dagrovili niadagis nawilakebis ze-

dapiris saSualo qanobi. aqedan, mTis ferdis mTliani sigrZis - L-is 
SemTxvevaSi sagubrebis raodenoba toli iqneba: 

h
lLH

l
Ln 
  (cali).      (16.7) 
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16.5. brZola niadagis daxramvasTan 

 wylis meqanikuri moqmedebis Zlier saxes daxramva warmoad-
gens. daxramvis sawyisi stadiaa niadagis zedapiris gadarecxva. gada-
recxvis pirvelive stadiaze adgili aqvs xramis warmoSobas. 

is adgili, saidanac iwyeba daxramva, cnobilia eroziis bazisis 
saxelwodebiT. 

xrams sami nawili aqvs: 1) zeda nawili, sadac intensiuri daxram-
va mimdinareobs. aq qanobis mniSvneloba maqsimaluria; 2) saSualo 
nawili, sadac qanobi SedarebiT naklebia, xolo gruntis gadatanas-
Tan erTad adgili aqvs zemodan Camotanili nawilakebis daleqvasac; 
3) qveda nawili, sadac mxolod gruntis nawilakebis daleqva warmo-
ebs da qanobic mcirea. 

mZime meqanikuri Sedgenilobis niadagebis SemTxvevaSi terasebs 
unda mieces daqaneba horizontalebis mimarTulebiT. niadagis Tvise-
baTa mixedviT terasebs SeiZleba mieces 3 saxis mdebareoba: 

1. horizontaluri mdebareoba; 
2. mdebareoba pirdapiri qanobiT; 
3. mdebareoba SebrunebiTi qanobiT. 

pirdapiri qanobis terasebi gamoiyeneba mCate meqanikur niada-
gebSi, SebrunebiTi qanobiT mZime meqanikur niadagebSi, rac Seexeba 
horizontalur terasebs igi gamoiyeneba saSualo meqanikur niada-
gebSi.  

mTis ferdobis dateraseba ise unda CavataroT, rom SesaZlebe-
li iyos meqanizaciis maqsimalurad gamoyeneba. im SemTxvevaSi, rode-
sac mTis ferdobis daxriloba icvleba 25÷30°-mde, SemTxvevaSi date-
rasebis Catareba araa rekomendebuli. 

xramis zrda, rogorc praqtikam dagvanaxa, warmoebs rogorc 
sigrZeze, aseve siganeze. xramis siganeze zrda mxolod maSin wydeba, 
rodesac xramis gaRrmaveba Cerdeba da misi napirebi daferdebul 
mdgomareobas miiReben. bolos xramis napirebi TandaTanobiT mcena-
reulobiT ifareba da TviTon xrami, romlis moqmedeba ukve Camqra-
lia, xevis saxelwodebiTaa cnobili. amgvarad, xramsa da xevs Soris 
is gansxvavebaa, rom xrami moqmedia, misi zrda mimdinareobs, xolo 
xevi igive xramia, mxolod ukve Camqrali. 

daxramvis winaaRmdeg brZolaSi gansakuTrebuli mniSvneloba 
gadarecxvis winaaRmdeg brZolas aqvs, vinaidan gadarecxvis proce-
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sis Senelebis gziT mTlianad iqneba acilebuli daxramvis mizezic. 

im SemTxvevaSi, rodesac daxramva ukve warmoiSva, saWiroa: 
1. SevwyvitoT daxramvis procesis Semdgomi ganviTareba; 
2. davamagroT daxramvis procesSi ukve dazianebuli adgilebi. 

daxramvis procesis Senelebis erT-erT saSualebad iTvleba 
xramis Tavze beqobiani Txrilebis horizontis mimarTulebiT 5÷10 m. 
daSorebiT Semovleba. 

ferdobze Camonadeni wyali arxSi grovdeba, beqobSi datotvil 
adgilebSi gadmodis da Semdeg Cadis xramSi. arxis siRrme, Cveuleb-
riv, 0,7 m-s udris, Ziris gani – 0,35 m-s, xolo arxis zedapiruli ga-
ni – 0,7 m-s. beqobis simaRle 0,5-0,7 m-s ar aRemateba. 

rodesac ramdenime beqobi mzaddeba, manZili maT Soris iangari-
Seba formuliT: 







 

i
hb

A
hl

22
 (m),     (16.8) 

sadac l beqobebs Soris manZilia; h – beqobis simaRle wyalsaSvamde; b 
– Txrilis siRrme; i – qanobi;   – zedapiruli Camonadenis koefici-
enti; A – atmosferuli naleqebis raodenoba (mm). 

xramis saTavis garda saWiroa xramis Zirisa da gverdebis gamag-
rebac; xramis Ziris gamagreba sagubrebis (baraJebis) saSualebiT 
warmoebs, romelTa siRrme, anu simaRle 1 m-s udris, xolo maT So-
ris manZili iangariSeba (16.8) damokidebulebiT. 

aRniSnuli meTodologiis gamoyenebiT qvemoT ganxilulia ca-
gerisa da lentexis raionebSi avtoris mier ganxorcielebuli ero-
ziis sawinaaRmdego axali RonisZiebebis daproeqtebisa da praqtika-
Si ganxorcielebis konkretuli magaliTebi. 

 
16.6. lentexSi, mdinare tumbras marcxena erozirebul- 

damewyril ferdobze buSlagebis mowyoba 

lentexis raionSi eroziul-Rvarcofuli procesebis sawinaaRm-
degod fitomelioraciuli da sainJinro RonisZiebebi ganxorcielda 
2008 wlis zafxulis periodSi wyalTa meurneobis institutis mier 
Sveicariis ganviTarebisa da TanamSromlobis saagentosTan (SDC) 
erTad (proeqtis xelmZRvaneli, prof. givi gavardaSvili), Tumca 
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aRniSnul regionSi institutis mier ganxorcielebuli samecniero-
kvleviTi samuSaoebis istoria iTvlis mraval aTeul wels (1970–
2010 ww.). 

kvlevis obieqts warmoadgenda lentexSi mdinare tumbras marc-
xena erozirebul-damewyrili ferdobi, romlis geometriuli zomebia: 
sigrZe – 78 m, sigane – 15 m, xolo qanobi, gamomdinare ferdobis to-
pografiidan, icvleboda 24÷65°-is farglebSi (sur. 16.8). 

dazianebuli, gaSiSvlebuli ferdobis gamagrebis mizniT praqti-
kaSi erT-erT efeqtur meTods – tirifis totebis (kalmebis) gamoye-
nebiT mcire terasebis e.w. buSlagebis (Buschlage – germanuli sit-
yvaa da buCqebis ganlagebas, wyobas an Calagebas niSnavs) Seqmna war-
moadgens.  

 
sur. 16.8. md. tumbras marcxena erozirebul-damewyrili  

ferdobis saerTo xedi 
 

am RonisZiebis mTavari mizania eroziis ganviTarebis SeCereba 
da amiT samyofelis Sesabamisi mcenareuli Tanasazogadoebis Tvi-
TaRdgenis procesis stimulireba. RonisZiebis Casatareblad mcena-
ris mosvenebis periodSi (gazafxulze – foTlebis gamotanamde, an 
SemodgomiT – foTolcvenis Semdeg) iWreba 60-70 sm sigrZis Reros 
kalmebi (totebi).  



16.6. lentexSi, mdinare tumbras marcxena erozirebul- 
damewyril ferdobze buSlagebis mowyoba 249 

 
sur. 16.9. kalmebis (totebis) ganlagebis sqema 

 
sur. 16.10. prof. g. gavardaSvili kalmebis mowyobisas 

mcenaris wylis xarjis Sesamcireblad umjobesia axalgazrda 
totebis gamoyeneba (gvalvisas pirvel wels saWiroa `buSlagebis~ 
perioduli rwyva). Semdgom eroziul ferdobze iqmneba 40÷50 sm siR-
rmis terasismagvari Wrili, sadac lagdeba kalmebi (1 m Wrili – 20 
toti: 10 – diagonalurad marjvniv, 10 – marcxniv, rac jvaredin-ba-
disebr formas qmnis) (sur. 16.9). 
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`buSlagebis“ terasebi ferdobis qveda mxridan TanmimdevrobiT 
(zeviT) ewyoba, rac cicabo ferdobze aadvilebs samuSaoebs: buSla-
gebis Camwyobi dgeba qveda terasaze da ase Txris Semdgom terasas, 
amoTxril miwas ki qveda `buSlags“ (tirifis kalmebs) ayris. nayari 
miwa kargad unda daitkepnos. am dros SeiZleba gamoviyenoT `karni-
zebis“ CamoWrisas adre dacurebuli kordebi, romlebic `buSlage-
bis“ terasaze lagdeba, rac erTi mxriv, met simyares sZens maT, xolo 
meore mxriv, balaxnaris aRdgenas uwyobs xels. WrilSi Cawyobisas 
kalmebi miwis gareT 20 sm-ze metad ar unda iyos amoSverili, zedme-
ti nawili unda waiWras. amasTan, mniSvnelovania, rom kalmebis miwis 
gareT darCenili nawili zeviT iyos mimarTuli (kalmebi Zalze didi 
ar unda iyos). viwro eroziul ferdobze `buSlagebs“ Soris interva-
li daaxloebiT 2 m-ia, farTo ferdobze – 3÷4 m. amasTan, ar aris au-
cilebeli `buSlagebis“ uwyveti rigis Seqmna. iq, sadac SerCenilia 
kordi an adgili bunebrivad Zlier qviania da misi qvebisagan gawmen-
da Znelia, `buSlagebi“ SeiZleba wyvetilad ganlagdes (sur. 16.10). 

16.11 suraTze naCvenebia md. tumbras marcxena erozirebul-da-
mewyrili ferdobis saerTo xedi buSlagebiT gamagrebis Semdeg.  

 

sur. 16.11. buSlagebiT gamagrebuli mTis ferdobi  
a) 2008 wlis 30 ivlisi; b) 2010 wlis 30 ivlisi 
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samuSao ganxorcielda 2008 wlis oqtombris meore naxevarSi 
da noembris dasawyisSi zemoaRniSnuli meTodologiis gamoyenebiT. 
kalmebis (totebis) masalad gamoyenebuli iyo adgilobrivi saxeobis 
tirifisa da Txmelis kalmebi Semdegi saproeqto monacemebiT: 

 kalmebis (umjobesia axalgazrda totebis gamoyeneba) sigrZe – 
60÷70 sm; 

 `buSlagebis” safexurebis sigane – 40÷50 sm; 

 kalmebi gareT ar unda iyos gamosuli 20 sm-ze met sigrZeze; 

 1 m sigrZeze WrilSi ewyoba 20 toti: 10 – diagonalurad marjv-
niv, 10 – marcxniv, rac jvaredin-badisebr formas qmnis; 

 `buSlagebis~ terasebi ferdobis qveda mxridan TanmimdevrobiT 
(zeviT) ewyoba, rac cicabo ferdobze aadvilebs samuSaoebs; 

 momwyobi qveda terasaze dgeba da ase Txris Semdgom terasas, 
amoTxril miwas ki qveda `buSlagebs~ (tirifis kalmebs) ayris; 

 nayari miwa kargad unda daitkepnos; 

 `buSlagebs~ Soris intervali daaxloebiT 2 m-ia, farTo fer-
dobebze ki – 3÷4 m; 

 mTis ferdobze `buSlagebis~ terasebze rekomendebulia orga-
nuli sasuqis Setana; 

 terasebis sruli momzadebis Semdeg rekomendebulia kalmebis 
perioduli morwyva. 
samuSaos jamuri Sedegebi mocemulia 16.6 cxrilSi. 

cxrili 16.6         
jamuri saproeqto monacemebi 

# iarusis 
nomeri 

iarusis 
sigrZe 

(m) 

terasis 
daxris kuT-

xe (  ) 

xis kalmebis 
dasaxeleba 

kalmebis 
raodenoba 

(cali) 
1 2 3 4 5 6 
1 pirveli 45.0 35 Txmela 900 
2 meore 40.0 51 tirifi 800 
3 mesame 33.0 36 Txmela 660 
4 meoTxe 27.0 21 Txmela 540 

5 mexuTe 
7.70 10 tirifi 154 
15.30 10 Txmela 306 

sul dairgo 3206 Txmelasa da 954 tirifis kalmebi 
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pirvel da meore terasebs Soris ganxorcielda buCqovani mce-
nareebis dargva, maT Soris vetiveris – 30 nergi da pampasebis bala-
xis – 20 nergi. 

 
16.7. lentexSi mdinare tumbras marjvena Senakadze xevis 

kalapotis stabilizacia xis baraJebis mowyobiT 

md. tumbras marjvena Senakadze eroziul-Rvarcofuli procese-
bis regulirebisa da grZivi profilis qanobis stabilizaciis mizniT, 
wyalTa meurneobis institutSi damuSavebuli meTodologiis gaTva-
liswinebiT, wyalsadinarSi moewyo Txmelis xis totebis wnulebisa-
gan damzadebuli 0,90 m simaRlis eqvsi baraJi (sur. 16.12-is a), xolo 
suraTze 16.12-is  b-ze mocemulia baraJebis muSaobis amsaxveli foto-
masala ori wlis Semdeg (2010 wlis ivlisi). 16.13 suraTze ki naCvenebia 
xevis kalapotSi erTi baraJis mier Sekavebuli erozirebuli nawila-
kebiT Sevsebuli nagebobis zeda biefi. 

  
                         a)                       b) 

sur. 16.12. daregulirebuli xevis kalapotis saerTo xedi:  
a) 2008 wlis 30 ivlisi; b) 2010 wlis 30 ivlisi 
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sur. 16.13. erozirebuli nawilakebiT Sevsebuli baraJis  

zeda biefis saerTo xedi (2010 wlis 30 ivlisi) 
 

amrigad, warmodgenili meTodologiiTa da sainJinro RonisZi-
ebebiT ganxorcielebuli eroziul-Rvarcofuli procesebis sawina-
aRmdego fitomelioraciuli da sainJinro RonisZiebebis efeqturo-
ba saxezea da maT SesaZlebelia gavuwioT rekomendacia saqarTvelos 
sxvadasxva mTian regionebSi bunebis stiqiuri movlenebis – erozi-
ul-Rvarcofuli procesebis stabilizaciisaTvis. 
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Tavi XVII. niadagis eroziasTan brZolis  
mecnieruli meTodologia 

17.1. eroziuli procesebis prognozi da kontroli 
Tanamedrove meTodebis gamoyenebiT 

eroziuli procesebis Sefasebis meTodologia. saqarTvelos 
sxvadasxva regionebSi mTis ferdobze ganTavsebul sasoflo-sameur-
neo savargulebze mimdinare eroziuli procesebis prognozirebis 
mizniT niadagis danakargebi ganisazRvreba msoflioSi cnobili da 
aprobirebuli universaluri gantolebis gamoyenebiT (viSmeieris, 
smitis gantoleba). 

saangariSo gantolebas aqvs Semdegi saxe: 

 PCLKRA   (t/ha weliwadSi),                 (17.1) 

sadac A niadagis saSualo wliuri danakargia (t/ha weliwadSi); R –
 atmosferuli naleqebis eroziuli faqtori (mm), romelic iangari-
Seba Semdegi damokidebulebiT: 

 304,0 EIPR  (mm),      (17.2) 

sadac P Stormis wvimebis jamia (mm), E – eroziuli wvimis erTeulis 
kinetikuri energia, romelic tolia: 

 30log0873,0119,0 IE  ,        (17.3) 

sadac 30I  aris 30-wuTiani wvimianobis maqsimaluri intensivoba 

(mm/wT); K – gruntis eroziulobis faqtori, romelic iangariSeba 
gruntis saSualo diametris gamoyenebiT: 

 
 











 


7671,0
533,1log5,0

exp0397,00034,0
2

gD
K ,            (17.4) 

sadac gD  aris nawilakebis saSualo diametri, romelic iangariSeba 

Semdegi formuliT: 

 







 



n

i
iig mfD

1
log,01,0exp ,         (17.5) 

sadac if  nawilakis zomis fraqciis procentuli wonaa; im  – nawila-

kis fraqciis zoma; S  – ferdis daxrilobis faqtoria, romelic ian-
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gariSeba Semdegi damokidebulebiT: 

 20065,0,045,0065,0 SSS  ,           (17.6) 

sadac S  ferdis daxrilobaa procentebSi (%); L  – ferdis sigrZis 
faqtori, romelic iangariSeba Semdegi damokidebulebiT: 

  5,013,22lL   (m),     (17.7) 

sadac l aris ferdis sigrZe (m); C  – mcenareuli safaris gavlena, 
romelic iangariSeba Semdegi formuliT: 

 06,0eC ,          (17.8) 

sadac  aris mcenareuli safaris procentuli funqcia; C -s mniSvne-
loba SeiZleba aviRoT 0,1C  gaSiSvlebuli niadagis ubanze, 2,1C  

manqaniT Zlier datkepnili da gamkvrivebuli ubnisaTvis; P – damca-
vi faqtori. 5,0P  – wyalamridi zvinulebis SemTxvevaSi, xolo 

0,1P  – iq, sadac aranairi dacvis zoma gamoyenebuli ar aris. 
zemoT aRniSnuli meTodologiis gamoyenebiT mTis ferdobebis 

eroziuli procesebis prognozi fasdeba ingliseli mecnieris, prof. 
r. morganis eroziuli Skalis mixedviT, romlis raodenobrivi maCve-
neblebic mocemulia cxrilSi (cxr. 17.1). 

saqarTvelos sxvadasxva regionebSi mTis ferdobze ganTavsebul 
sasoflo-sameurneo savargulebze mimdinare eroziuli procesebis 
prognozirebis mizniT 2000-2014 ww. Catarda teritoriis savele ga-
mokvlevebi saqarTvelos sxvadasxva regionebSi: marneuli, gardaba-
ni, TeTriwyaro, walka, borjomi, axalcixe, mcxeTa, gori, xaSuri, 
saCxere, WiaTura, zestafoni, samtredia, lanCxuTi da sxv. 

savele kvlevebis mizans warmoadgenda sasoflo-sameurneo sa-
vargulebze eroziulad sensitiuri ubnebis dafiqsireba, misi geo-
metriuli zomebis dadgena Sesabamisi skeCebis momzadebiT. skeCebze 
datanil iqna reliefis orografia Sesabamisi naRvarevebisa da dax-
ramuli nawilebis dataniT. aseve dafiqsirda erozirebuli farTo-
bis qanobi (daxris kuTxe), mcenareuli safaris procentuli Sefaseba 
savargulebze da mis gareT arsebul mwvane safars Soris. mcenareu-
li safaris intensivobis dadgenis mizniT saWiro gaxda niadag-grun-
tis qimiuri analizis ganxorcieleba, risTvisac TiToeul ubanze 
aRebul iqna niadagis ramdenime nimuSi 1,5 kg-mde wonis (sul 244 ni-
muSi), xolo sarwyavi farTobis zedapirze eroziuli procesebis Se-
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fasebisaTvis geologiuri analizis Casatareblad aRebuli iqna 
gruntis nimuSebi TiToeulis wona – 3 kg-mde (aseve 244 nimuSi). 
gruntis nimuSebis saerTo raodenobam TiToeuli analizisaTvis jam-
Si Seadgina – 488 nimuSi. 

cxrili 17.1  
eroziis klasis gansazRvra 

er
o
zi

is
 

kl
as

i sityvieri 
Sefaseba 

eroziis in-
tensivoba 
(tona/ha-ze 

/weliwadSi) 

 
vizualuri Sefasebis kriteriumi 

1 2 3 4 

1 
Zalian um-
niSvnelo < 2 

niadagis gamkvriveba da qerqis warmoSoba 
ar fiqsirdeba. ar SeiniSneba gadarecxvis 
niSnebi. ar gvxvdeba wylismieri eroziis 
niSnebi, gaSiSvlebuli fesvTa sistema da 
arxebi. 

2 umniSvnelo 2÷5 

qerqis warmoSoba erTeul adgilebSi. 
calkeul adgilebSi zedapiris lokalize-
buli recxva gruntis gamorecxvis gareSe 
an umniSvnelo gamorecxviT. Rarebi yovel 
50-100 m-Si. mcire wylismieri erozia. sa-
fuZvlis gamorecxva im adgilebSi, sadac 
qvebi an gaSiSvlebuli fesvebi icavs mis 
qveS mdebare niadagis fenas. 

3 saSualo 5÷10 

Camorecxvis niSnebi. wyvetili Rarebi yo-
vel 20-50 m-Si. wylismieri eroziiT ga-
morecxilia safuZveli da gaSiSvlebu-
lia fesvebi, romelzec SesamCnevia niada-
gis zedapiris donis anabeWdi. dabinZure-
bis problemis saSiSroeba ferdos qveda 
welze. 

4 maRali 10÷50 

SeerTebuli da mudmivi Raruli Camonade-
nebis qseli yovel 5÷10 m-Si an xramebis 
warmoSoba yovel 50÷100 m-Si. Teslebisa 
da axalgazrda mcenareebis gadarecxva. 
xelmeored Tesvis SesaZlo saWiroeba. 
dabinZurebisa da sedimentaciis proble-
mebi ferdobis qveda welze. 
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cxrili 17.1 (gagrZeleba) 

1 2 3 4 

5 Zlieri 50÷100 

Rarebis mudmivi qseli yovel 2÷5 m-Si an 
xramebi yovel 20 m-Si. obieqtTan misvla 
garTulebulia. aRdgenili mcenareuli 
safari sustia da saWiroebs xelaxali 
aRdgeniTi zomebis miRebas. eroziisa da 
sedimentaciis mier gzebis dazianeba.  

6 
Zalian 
Zlieri 

100÷500 

Rarebis xSiri qseli, xramebi yovel 5÷10 
m-Si. maT irgvliv arsebuli niadagis 
Zlieri gaqerqeba. milsadenis gaSiSvlebis 
saSiSroeba. Zlieri daSlamva, dabinZure-
ba da evtrofikaciis SesaZlo problema. 

7 
katastro-

fuli 
>500 

Rarebisa da xramebis intensiuri qseli; 
didi xramebi (>10000m2) yovel 20 m-Si. ga-
darecxilia zedapiris umetesi nawili da 
gaSiSvlebulia milsadeni. eroziis da se-
dimentaciis mier gamowveulia Zlieri 
dazianeba rogorc ferdobze, aseve fer-
dobs miRma. 

 
sasoflo-sameurneo savargulebze arsebuli eroziulad sensi-

tiuri ubnebis vizualuri SefasebisaTvis gadaRebul iqna fotosu-
raTebi Sesabamisi absoluturi niSnulisa da koordinatebis dafiq-
sirebiT.  

stu-s c. mircxulavas saxelobis wyalTa meurneobis institu-
tis hidroteqnikur laboratoriaSi ganxorcielda niadag-gruntis 
qimiuri da geologiuri laboratoriuli analizi, ris Sedegadac 
arsebul 244 nimuSze dadginda rogorc niadagis nayofierebis xaris-
xi, aseve gruntis saSualo diametris zoma.  

zemoT aRniSnuli masalebis damuSavebis Sedegad miRebuli mona-
cemebis mxedvelobaSi miRebiTa da niadagis eroziis viSmaierisa da 
smitis universaluri gantolebis gamoyenebiT Sefasebulia eroziu-
li procesebis intensivoba (t/ha weliwadSi) prof. roi morganis 
eroziuli Skalis gamoyenebiT Sesabamisi eroziis klasis miniWebiT. 
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17.2. niadag-gruntis geologiuri analizis Sedegebi 

saqarTvelos energo- da satransporto derefnebSi da mis mim-
debare teritoriebze mTis ferdobebze ganTavsebul sasoflo-same-
urneo savargulebze mimdinare eroziuli procesebis kvlevas didi 
saxelmwifo strategiuli mniSvneloba gaaCnia.  

mTis ferdobebis eroziuli procesebis prognozirebisaTvis qa-
nebis granulometriuli da nivTieri Sedgenilobisa da aRnagobis 
kvlevas didi mniSvneloba aqvs maTi fizikur-meqanikuri Tvisebebis 
daxasiaTebisa da SefasebisaTvis. 

granulometriuli (meqanikuri) Sedgeniloba iZleva qanebis 
struqturis raodenobriv daxasiaTebas. is gamoxatavs qanebis sxva-
dasxva zomis nawilakTa jgufebis (fraqciaTa) procentul Semcve-
lobas absoluturad mSrali qanis wonis mimarT.1 

fxvieri qanebis analizisaTvis gamoiyeneba sacruli meTodi, 
rac gamoixateba haerze gamomSrali gruntis daxarisxebiT standar-
tuli zomis (naxvretebiT – 10; 7; 5; 3; 2; 1; 0.5; 0.25; 0.1 mm) sacrebis 
wyebaSi misi sruli gatarebiT. sruli gacris Sesamowmeblad (3 mm-dan 
dawyebuli qveviT) wyebidan iReben sacers da qans crian qaRaldze. 
Tu SeimCneva ganaceri, yrian qveviT mdebare sacerSi da ase agrZele-
ben masalis srul daxarisxebamde. 

Tixis Semcvel qviSebs gacramde jamSi winaswar asveleben, Slian 
TiTiT an rezinisboloiani wkiriT da recxaven wyliT. garecxvas ime-
oreben ramdenjerme, jamSi masis 30-60 wT-iani intervalis dayovne-
biT da zeda, mtvrian-Tixiani ativtivebuli Sris frTxili gadaRv-
riT mis srul gamWvirvalobamde. darCenil garecxil saanalizo qans 
aSroben, wonian da crian sacrebis wyebaSi. 

calkeul sacersa da qveSze (ZirSi) darCenili masalis wonis 
(A) SefardebiT saanalizo gruntis srul wonasTan (B) angariSoben 
TiToeuli fraqciis (X) procentul Semcvelobas: 

 
  %100 BAX .        (17.9) 

 
1 laboratoriaSi Semotanili gruntis dasaxeleba fraqciebis gradaciis mixedviT 

ganxorcielebulia saqarTvelos saxelmwifo standartis 25 100-82-is (cxr. 2, 
gv. 3, 4) da britanuli standartis (БС-1377-2-99) mixedviTa da samecniero 
literaturis gamoyenebiT. 
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SeniSvna: didi zomis fraqciebis (> 100 mm) Semcvelobis dros qanebis 

gacra (gacxrilva) xdeba standartuli zomis – 200, 100, 60, 
20 mm-ian specialur xis sacrebSi (cxavebSi). analizis dros 
saWiroa yuradReba mivaqcioT, rom natexebze mikruli ar iyos 
qviSian-Tixiani nawilakebi. gacxrilvisaTvis natexebis zomis 
mixedviT nimuSis wona unda iyos 10÷60kg, 20 mm sacreli meTo-
dis dros – 8-dan 5 kg-mde.  

britanuli standartebiT gruntis Sedgenilobis gansasazRvrad 
wyebaSi sacrebis SedarebiT meti raodenobaa. sacrebi naxvretebis 
zomebis mixedviT aris: 0,063; 0,15; 0,212; 0,3; 0,425; 0,6; 1,18; 2,0; 3,35; 
5,0; 6,3; 10; 14; 20; 28; 37,5; 50; 63; 75 mm sididisa.  

im SemTxvevaSi, rodesac 0,1 mm-ze naklebi fraqciebis Semcvelo-
ba qviSaSi 10%-ze metia, maSin granulometriuli analizi saWiroa 
gagrZeldes, risTvisac yvelaze xSirad pipetur meTods iyeneben. es 
meTodi kargad eTanadeba qanebis Tvisebebs da sxva meTodebTan Seda-
rebiT gacilebiT zust Sedegs gvaZlevs.  

britanuli standartebiT granulometriuli Sedgenilobis gan-
sazRvris meTodebi CvenTan miRebuli meTodebis analogiuria. uxeS 
fraqciebs sazRvraven gacriTa da garecxviT, xolo wvrildispersi-
uls – sedimentaciis daleqvis (pipeturi) da areometruli meTodiT. 

pipeturi meTodi damyarebulia mdgar wyalSi myari nawilakebis 
CaZirvis siCqareze, rac maT masasa da zomazea damokidebuli. Tixebis 
SemTxvevaSi analizisaTvis iReben (absoluturad mSral gadaTvlaze) 
10 g-s, TixnarebisaTvis – 15 g-s, qviSnarebisaTvis – 20÷40 g qanis wo-
nas. mlaSe qanebisaTvis orjer naklebs, Sesabamisad 10÷20 g-s. para-
lelurad sazRvraven qanis tenianobas (W%) da qvemoT moyvanili 
formuliT axdenen aRebuli sinjis gadaTvlas absoluturad mSral 
wonaze (b): 

 %100100 WBb  ,      (17.10) 

sadac B  aris mlaSe niadagebis wona (10÷20 g). 
granulometriuli analizis areometruli meTodi emyareba 

wvrilqviSovani da Tixovani qanisagan damzadebuli suspenziis (sus-
penziis damzadebis wesi pipeturi meTodiT – nax. 17.1) simkvrivis ga-
zomvas areometris saSualebiT. pipeturi meTodisagan gansxvavebiT, 
areometruli meTodi ar saWiroebs fraqciebis aorTqlebas, gamoS-
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robasa da awonas, rac SesamCnevad aiolebs analizebis dasrulebis 
process.  

  

nax. 17.1. danadgari pipeturi meTo-
diT qanebis granulometriuli Sed-

genilobis gansasazRvrad 

nax. 17.2. areometris sqema 

qanSi msxvili fraqciebis dros areometruli meTodi, ise ro-
gorc pipeturi, gamoiyeneba sacrul meTodTan kombinaciaSi. 

qanebis granulometriuli analizisaTvis 0,995-dan 1,030 simkv-
rivis gansasazRvrad iyeneben minis areometrs (nax 17.2), romelzedac 
danayofebi datanilia 0,001-is sizustiT. Cvens SemTxvevaSi, 0,1 mm-ze 
naklebi fraqciis zoma dgindeboda areometris gamoyenebiT Semdegi 
diapazoniT: 0,06÷0,1 mm; 0,02÷0,06 mm; 0,006÷0,02 mm; <0,006 mm. 

granulometriuli analizis dros, gamartivebis mizniT, erTe-
uls mxedvelobaSi ar iReben (ugulebelyofen), xolo mZime gadaaqvT 
sami niSniT marjvniv, vinaidan gruntis suspenzia gaumWvirvalea, 
anaTvali aiReba meniskis zeda napiridan simaRleze Sesworebis gaT-
valiswinebiT. gamoSroba xdeba 20°С temperaturaze distilirebul 
wyalSi areometris CaZirviT meniskis zeda da qveda maCveneblebis 
sxvaobis gadamravlebiT aTasze. cdis dros, garda meniskis simaRleze 
Sesworebisa, iTvaliswineben Sesworebas 20°С temperaturaze (cxr. 17.2). 
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cxrili 17.2         

temperaturuli Sesworeba areometrisaTvis 
su

sp
en

zi
is

 
t

em
pe

r
at

u
r
a,

 
°С

 

ar
eo

me
t

r
is

 
an

aT
va

l
is

 
Se

sw
o
r
eb

a  

su
sp

en
zi

is
 

t
em
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r
at

u
-

r
a,

 °
С
 

ar
eo

me
t

r
is

 
an

aT
va

l
is

 
Se

sw
o
r
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a  

su
sp

en
zi

is
 

t
em
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r
at

u
-

r
a,

 °
С
 

ar
eo

me
t

r
is

 
an

aT
va

l
is

 
Se

sw
o
r
eb

a  

+0,8 24,0 -0,5 17,0 -1,2 10,0 
+0,9 24,5 -0,5 17,5 -1,2 10,5 
+1,0 25,0 -0,3 18,0 -1,2 11,0 
+ 1,1 25,5 -0,3 18,5 -1,1 11,5 
+1,3 26,0 -0,2 19,0 -1,1 12,0 
+1,4 26,5 -0,1 19,5 -1,0 12,5 
+1,5 27,0 -0,0 20,0 -1,0 13,0 
+1,6 27,5 +0,1 20,5 -0,9 13,5 
+1,8 28,0 +0,2 21,0 -0,9 14,0 
+1,9 28,5 +0,3 21,5 -0,8 14,5 
+2,1 29,0 +0,4 22,0 -0,8 15,0 
+2,2 29,5 +0,5 22,5 -0,7 25,5 
+2,3 30,0 +0,6 23,0 -0,6 16,0 

  +0,7 23,5 -0,6 16,5 
 

granulometriuli analizisas cilindrSi damzadebul suspen-
zias ureven sareviT fskerze naleqis gaqrobamde, iniSnaven dros da 
frTxilad, ise, rom misi bolqvi ar Seexos cilindris kedlebs, ae-
rometris skalaze iReben anaTvlebs 30 wm-is, 1, 2, 5, 30 wT-is, 1, 1,5, 3, 
6 da 24 sT-is Semdeg. pirvel sam anaTvals iReben areometris amou-
Reblad, danarCen SemTxvevebSi, suspenziaSi CauSveben gazomvis dawye-
bamde 5÷10 wamiT adre ufro Rrmad, vidre wina gazomvis dros. mona-
cemebs iweren gamartivebuli anaTvalis saxiT. e. i. meniskis simaRle-
sa da temperaturaze Sesworebis gaTvaliswinebiT. suspenziis tempe-
raturas zomaven cilindris centrSi 0,5°C sizustiT, pirveli xuTi 
gazomvisas erTxel, Semdeg ki yoveli gazomvis win. 

  
areometris saboloo anaTvlebis miRebis Semdeg iwyeben nawila-
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kebis diametris gamoTvlas specialur nomogramaze (nax. 17.3), rom-
lis gamoyenebis Tanmimdevroba mocemulia e.w. `gasaRebis~ saxiT. 

 
nax. 17.3. nawilakebis diametris gamosaTvleli 

 nomograma (gasaRebi) 
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17.3. niadag-gruntis granulometriuli Sedgenilobis  
 analizi da grafikuli asaxvis xerxebi 

 

granulometriuli Sedgenilobis ama Tu im fraqciis zomisa 
da raodenobis gaTvaliswinebiT xdeba qanebis klasifikacia [saqarT-
velos saxelmwifo standarti 25 100-82, cxrili 2, gv. 3, 4] qvemoT 
mocemuli cxrilebis saxiT (cxrili 17.3, 17.4). 

cxrili 17.3 
qanis dasaxeleba fraqciebis gradaciis mixedviT 

qanebis da-
saxeleba 

fraqciebis gradacia da zoma (mm) 

SeniSvnebi Zlier 
msxvili 
(uxeSi) 

msxvili saSualo wvrili wminda 

kaWari 
(lodi) 

 >800 800-400 400-200  
frCxilebSi mo-
cemulia Sesaba-
misi daumuSave-

beli masalis da-
saxeleba sabani-

nis mixedviT. 
0,002 mm zomis 

nawilakebi 0,005 
mm-is ekvivalen-

turia 

kenWi 
(RorRi) 

200-100 100-60 60-40 40-20  

xreSi 
(xvinWa) 

 20-10 10-4 4-2  

qviSa 2-1 1-0,5 0,5-0,25 0,25-0,1 0,1-0,05 
mtveri  0,05-0,01  0,01-0,002  

Tixa 0,002-0,001    <0,001 

cxrili 17.4            
fraqciebis gradacia britanuli standartebiT 

qanis dasaxeleba 
fraqciebis gradacia da zomebi, mm 
msxvili saSualo wvrili 

xreSi (xvinWa) 60-20 20-6 6-2 
qviSa 2-0,6 0,6-0,2 0,2-0,06 

mtveri 0,06-0,02 0,02-0,006 0,006-0,002 
Tixa <0,002 

 
fraqciebis procentuli jamis aReba iwyeba yvelaze didi fraq-

ciidan, gruntis dasaxeleba – pirvelive damakmayofilebeli maCve-
neblis mixedviT (cxrili 17.4, 17.5). 
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msxvilnatexovan qanebSi haerze gamomSrali gruntis saerTo 
wonis 40%-ze meti qviSis an 30%-ze meti Tixis Semcvelobis SemTxve-
vaSi qanis dasaxelebis dros aucilebelia Semavseblis miTiTebac. 
Semavseblis raodenoba dgindeba nimuSidan 2 mm-iani nawilakebis mo-
Sorebis Semdeg. 

cxrili 17.5        
msxvilnatexovani da qviSovani qanebis saxeebi 

q a n e b i 
haerze gamomSrali gruntis nawilake-

bis procentuli Semcveloba 
msxvilnatexovani: 

kaWari (lodi) >200 mm-ze fraqciaTa saerTo wona  
Seadgens 50%-ze mets 

kenWi (RorRi) > 10 mm-ze > 50% 
xreSi (xvinWa) > 2 mm-ze > 50% 

qviSa: 
xreSovani > 2 mm-ze > 25% 

msxvilmarcvlovani > 0,5 mm-ze > 50% 
saSualomarcvlovani > 0,25 mm-ze > 50% 
wvrilmarcvlovani > 0,1 mm-ze  75% 

mtvrovani > 0,1 mm-ze < 75% 
 

britanuli standartebiT (БС-1377-2-99) wvrilmarcvlovans mi-
ekuTvneba grunti, romlis fraqciebi > 2mm  10%-is, saSualomar-
cvlovans > 20 mm  

10%-is (> 2 mm > 10%-is), msxvilmarcvlovans 

20 mm > 10%-ze (37,5 mm  1%-is). 
cxrili 17.6  

Tixovani qanebis klasifikacia  
granulometriuli Sedgenilobis mixedviT 

q a n e b i 
Tixuri fraqciis 
Semcveloba, % 

S e n i S v n a 

mZime Tixa >60 darCenili mtvrovani da qviSuri 
fraqciebis procentuli Semcvelobis 
mixedviT, rodesac qviSas mtvrovani 
fraqcia sWarbobs, qanis dasaxelebas 
win emateba sityva mtvrovani (mag. mZi-

me mtvrovani Tixa) 

Tixa 30-60 
mZime Tixnari  20-30 

saSualo 15-20 
msubuqi 10-15 

mZime qviSnari  6-10 
msubuqi 3-6 
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Tixovan qanebSi msxvilnatexovani (>2 mm) fraqciebis 15÷25%-is 
Semcvelobis dros qanis dasaxelebasTan erTad mieTiTeba Semavsebeli, 
magaliTad, xreSiT, kenWebiT da a.S. 25–50%-is SemTxvevaSi – xreSia-
ni, kenWebiani da a.S. > 50%-is dros qani msxvilnatexovans miekuT-
vneba (cxr.17.6). 

Tixovani da natexovani qanebis Semcvelobis TvalnaTliv war-
modgenis mizniT qvemoT ganvixilavT sainJinro-geologiur praqti-
kaSi Sedgenilobis gamoxatvis yvelaze miRebul grafikul xerxebs. 
erT-erTi aseTi xerxia integraluri mrudi naxevrad logariTmul 
masStabSi. integraluri mrudis ordinatTa RerZze aCveneben fraqcia-
Ta jamur procentul Semcvelobas, abscisTa RerZze – garkveuli 
Skalis fuZed (yvelaze xSirad lg10 Seesabameba 4 sm) SerCeul nawilak-
Ta zomis logariTmebis (grafikis naklebad gaWimvis gamo) propor-
ciul sidideebs. abscisTa an ordinatTa RerZebidan marTobebis aR-
marTviT mrudis gadakveTamde SeiZleba ganisazRvros nebismieri dia-
metris fraqciis procentuli Semcveloba an piriqiT. integraluri 
mrudiTve SeiZleba araerTgvarovnobis xarisxis dadgena araerTgva-
rovnobis koeficientiT (Cu), romelic aris d60 (e.w. sakontrolo 
diametri) da d10 (moqmedi anu efeqturi diametri), e.i. 60 da 10%-ze 
nakleb fraqciaTa raodenobis fardobas. araerTgvarovnad iTvleba 
qani, rodesac qviSovani qanebis araerTgvarovnobis koeficienti  3-
ze. 

miRebuli monacemebis mixedviT dadgenilia TiToeuli fraqcii-
saTvis saSualo diametris zomebi, romelic Semdeg etapze gamoyene-
bulia eroziuli procesebis prognozirebisaTvis r. morganis meTo-
dologiiT, rogorc gruntis eroziulobis faqtori (K) iangariSeba 
(17.4) damokidebulebiT, xolo nawilakebis saSualo diametri ki – 

gD  damokidebulebiT (17.5). 

 
17.4. niadag-gruntis nimuSebis qimiuri analizis  

Catarebis meTodologia 

niadagis qimiuri analizi gulisxmobs erTi mxriv, niadagSi hig-
roskopiuli wylis, gamowvis danakargis, qimiurad dakavSirebuli 
wylis, karbonatebis, humusis, xolo meore mxriv, im elementebis 
gansazRvras, romlebic niadagis mineraluri nawilis mTavar masas 
Seadgens.  
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niadagis qimiuri Sedgenilobis codnas ganmsazRvreli mniSvne-
loba aqvs. igi iZleva saSualebas: dadgenil iqnes niadagwarmoqmnis 
procesis mimarTuleba, e.i. ganisazRvros niadagis genezisi; gairkves, 
rogor Seicvala niadagwarmoqmnis procesSi ama Tu im elementis ra-
odenoba profilSi niadagwarmomqmnel qanTan SedarebiT; igi iZleva 
did informacias niadagis nayofierebis Sefasebis TvalsazrisiT, 
radgan zogierTi elementi da nivTierebac did rols asruleben mce-
naris kvebasa da ganviTarebaSi; anu igi mniSvnelovania potenciuri 
nayofierebis gansazRvrisaTvis. niadagi Sedgeba organuli, minera-
luri da kompleqsuri organul-mineraluri naerTebisagan. minera-
luri nivTierebebis wyaros niadagSi dedaqanebi warmoadgens, rome-
lic niadagis mTliani masis wonis 80–90%-ia. danarCeni ki organuli 
nawilia. organuli nawilis Semcveloba damokidebulia niadagze da-
saxlebuli mcenareulobis floristul Sedgenilobaze, niadagSi 
mcxovrebi cxoveluri organizmebisa da mikroorganizmebis aqtivo-
baze. gamoyofen mineralizaciisa da humusifikaciis process. humuss 
niadagis nayofierebisaTvis udidesi mniSvneloba aqvs: warmoqmnis 
mcenarisaTvis saWiro sakveb nivTierebebs igi warmoadgens masalas, 
romlis daSlis Sedegad warmoiSoba mcenaris sakvebi nivTiereba, 
gavlenas axdens niadagis fizikur da qimiur Tvisebebze (Tbotevado-
baze, tentevadobaze, bioqimiur procesebze), aregulirebs niadagis 
fizikur-qimiur Tvisebebs (buferobis Tvisebebis gamo gavlenas ax-
dens reaqciaze, adidebs STanTqmis tentevadobas), moqmedebs mikrobi-
ologiur Tvisebebze. sxvadasxva niadagSi humusis raodenoba farTo 
farglebSi meryeobs.  

niadag-gruntis nayofierebis gansazRvris mizniT Sefasda nimu-
Sebi `niadagebis humusovani mdgomareobis maCveneblebis“ arsebuli 
standartuli cxrilis mixedviT (cxr. 17.7) da Semdeg gamoyofil iq-
na niadagis saxeebi. 

niadagis qimiuri Sedgenilobis mniSvnelovani maxasiaTebelia 
mJavianobis xarisxi (aqtiuri mJavianoba), romelic ganisazRvreba ni-
adagis wyliT gamonawurSi. dadgenilia, rom Tu pH = 7 reaqcia neit-
raluria; pH > 7 – reaqcia tutea; pH < 7 – reaqcia mJavea da igi ra-
odenobrivad niadaguri pirobebisaTvis 3,5ч9 Soris meryeobs. Cven 
mier `reaqciis mixedviT gamoyofis“ cxrili 17.8-is mixedviT iqna pH 
wylis gamonawurSi mJavianobis xarisxis Sefaseba. 
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cxrili 17.7   
niadagis humusovani mdgomareobis maCveneblebi 

niSani (Tviseba) niSnis done 
mniSvnelobebis 

farglebi (zRvari) 

humusis Semcveloba, % 

Zlier maRali  >10 
maRali 6_10 

saSualo 4_6 
dabali 2_4 

Zlier dabali <2 

humusis maragi =
sm100

20
 t/ha 

Zlier maRali 
600
200




 

maRali 
600400

20050



 

saSualo 
400200
150100




 

dabali 
200100

10050



 

Zlier dabali 
100
50




 

humusis profilSi ganawi-
leba 1 m-is siRrmeSi 

mkveTrad Semcirebadi 
TandaTan Semcirebadi 

Tanabari 

–1 
–2 
–3 

 
 cxrili 17.8        

reaqciis mixedviT gamoyofa 

pH wylis gamonawurSi 
mJavianobis xarisxi 

pH (KCI) gamonawurSi mokiriane-
bis saWiroeba 

8÷9 tute da Zlieri tute > 5,5 ar saWiroebs 
7 neitraluri 5,5–5,0 sustad saWiroebs 
6 sustad mJave 5,0–4,5 saWiroebs 

< 4 Zlieri mJave < 4,5 Zlier saWiroebs 

niadagis sakvebi nivTierebisa da damlaSebis sakiTxebis gasar-
kvevad wyliT gamonawuris analizis monacemebs gansakuTrebuli mniS-
vneloba aqvs, igi Tavisi SedgenilobiT niadagis bunebriv xsnars 
uaxlovdeba. misi analiziT sazRvraven advilxsnad nivTierebaTa ra-
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odenobas, maT Soris, mcenaris sakveb elementebs.  
wyliT gamonawurSi, erTis mxriv, gadadis advilxsnadi nivTie-

rebebi, meores mxriv – wylis moqmedebiT daSlili, gamartivebuli 
naerTebi. agreTve, damlaSebis tipis dasadgenad visargebleT niada-
gis wylis gamonawuris analiziT, anionebis SefardebiTa da mSrali 
naSTis maCveneblebiT da gamovyaviT niadagebi, ris mixedviTac SesaZ-
lebelia davadginoT damlaSebis tipi. 

 
17.5. eroziuli procesebis Sefaseba  
Tanamedrove meTodebis gamoyenebiT  

saqarTveloSi, bolo wlebSi gansakuTrebiT mwvaved dgeba sa-
soflo-sameurneo savargulebis usafrTxo funqcionirebis uzrun-
velyofis sakiTxi, romlebic ganTavsebulia ara marto xevebisa da 
mdinareebis mimdebare teritoriebze, aramed mTis ferdobebzec, sa-
dac aqtiurad mimdinareobs mTis ferdoebis wylismieri erozia. 

gansakuTrebiT rTuli situaciaa saqarTvelos mTisa da mTiswi-
na regionebSi, sadac ukanasknel wlebSi gaizarda mdinareTa kalapo-
tebSi formirebuli katastrofuli wyalmovardnebi, Rvarcofebi, 
romliTac itboreba sasoflo-sameurneo teritoriebi, xolo inten-
siuri wvimebis Sedegad mTis ferdobebze ganTavsebuli sasoflo-sa-
meurneo savargulebze aqtiurad mimdinareobs niadagis zedapiris 
rogorc sibrtyiTi, aseve siRrmiTi erozia naRvarevebisa da xramebis 
warmoSobiT. 

eroziuli procesebis prognozirebis mizniT, e.i. sasoflo-sa-
meurneo savargulis niadagis zedapirze naRvarevebisa da xramebis 
dinamikis SeswavlisaTvis wyalTa meurneobis institutSi avtoris 
mier ganxorcielda savele-samecniero monitoringuli kvlevebi GPS 
da GIS programebis gamoyenebiT, saqarTvelos rogorc aRmosavleT, 
aseve dasavleT saqarTvelos sxvadasxva regionebSi. 

regionebis kompleqsuri Sefasebis mizniT yuradReba gamaxvile-
bul iqna teritoriis geologiur, landSaftur, klimatur da niada-
gis eroziul Tvisebebsa da eroziis sawinaaRmdego RonisZiebebis 
mdgomareobaze. aseve yuradReba iqna gamaxvilebuli mTis ferdobze 
arsebuli mcenareuli safaris mdgomareobaze da a.S.  

sasoflo-sameurneo savargulebze saeqspedicio savele kvleve-
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bisas dafiqsirda, rom mTis ferdobze ganTavsebuli sasoflo- same-
urneo savargulebis daxris kuTxe umeteswilad icvleboda 

 = 5÷37° farglebSi, xolo zogierT SemTxvevaSi, ufro maRal 
mniSvnelobebsac aRwevda. 

sasoflo-sameurneo savargulebze eroziuli procesebis Sesa-
faseblad ganvixiloT naRvarevebisa da xramebis geometriuli zome-
bis dadgenis meTodi. 

wvimis intensivobis Sedegad savargulebis zedapirze warmoSo-
bili zedapiruli wylis nakadiT formirebuli naRvarevebis siRrmi-
sa (H) da siganis (B) Tanafardoba icvleboda (H/B) = 0,14…1,95 sazRv-
rebSi. 

mTis ferdobebze ganTavsebul sasoflo-sameurneo savarguleb-
ze ganxorcielebulma savele kvlevebma gviCvena, rom xramebTan mim-
debare ferdobis monakveTebi xasiaTdeba warecxvebiTa da naRvareve-
biT, xolo zogierT ferdobze aRiniSneba naRvarevebis xSiri qseli. 
mTis ferdobebze ekologiuri wonasworobis xarisxis gamosakvlevad 
aucilebeli iyo naRvarevebis dinamikis Seswavla, maTi geometriuli 
zomebis gaTvaliswinebiT. naRvarevebis siRrmis dasadgenad saWiro 
iyo eroziuli procesebis mkvebavi zedapiruli Camonadenebis dadge-
na (maTi Semdgomi aRmofxvris mizniT). 

am procesebis ganviTarebis erT-erTi mniSvnelovani faqtoria 
(mcenareul safarTan erTad) naleqebis intensivoba, romlebiTac 
formirdeba zedapiruli nakadebi kokispiruli wvimebisa da Tovlis 
safaris intensiuri dnobis Sedegad. 

zemoT aRniSnuli miznis misaRwevad gamoyenebuli iyo Sesabamisi 
regionebis meteosadgurebis monacemebi, saxeldobr wvimis intensi-

voba (0) 10%-iani uzrunvelyofisas.  
sasoflo-sameurneo savargulebi romlebic ganTavsebulia im 

mTis ferdobebze, sadac aqtiurad mimdinareoba aqtiuri eroziuli 
procesebi, 10%-iani uzrunvelyofis wvimis intensivoba icvleba 

0 = 3,8...5,0 mm/wT zRvrebSi. 

naRvarevis siRrmesa (H) da mTis ferdobis daqanebas () Soris 
funqcionaluri kavSiri 10%-iani uzrunvelyofis wvimis intensivo-

bis (0) sxvadasxva mniSvnelobisas mocemulia naxazze 17.4. 
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nax. 17.4. funqcionaluri kavSiri naRvarevis siRrmesa (H) da 
 mTis ferdobis daqanebas (α) Soris 10%-iani uzrunvelyofis wvimis  

intensivobis (0) sxvadasxva mniSvnelobisas:  

1 – 0 = 3,8; 2 – 0 = 4,0;  3 – 0 = 4,4; 4 – 0 = 5,0 (mm/wT) 
 

sakvlev obieqtebze 2000–2014 ww. Catarebuli savele-samecnie-
ro kvlevebis Sedegad miRebul iqna statistikuri rigi, romelTa 
raodenobamac naRvarevebis warmoSobis SemTxvevaSi Seadgina 390 wer-
tili. 

statistikuri monacemebi (390 wertilisTvis) saSualebas gvaZ-
levs SevafasoT ferdobebis ekologiuri usafrTxoeba saimedoobisa 
da riskis Teoriebis gamoyenebiT.  

Catarebul savele samuSaoebze dayrdnobiT gaangariSebulia 
statikuri monacemebi da miRebulia damokidebuleba, romlis saSua-
lebiT SesaZlebelia viangariSoT naRvarevebis siRrme (H), romlebic 
warmoiSoba zedapiruli wylis nakadis zemoqmedebiT niadagis zeda-
pirze: 

33,1
35,0

0

04,1
8,3 








 
H ,      (17.11) 

sadac 8,30   mm/wT;  = 5°...37°. 
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ganvsazRvravT ra naRvarevis siRrmes (H), aucilebelia vicodeT 
misi siganec (B), romlis gamoyenebiT Semdgom etapze gamoiTvleba ni-
adagis erozirebuli masalis is moculoba, romelic transportir-
deba zedapiruli wylis nakadiT. 

kvlevebma saSualeba mogvca davadginoT naRvarevis sigane (B), 
romlis gamosaxulebasac aqvs Semdegi saxe:  

6,0

94,031,9


HB 
 ,          (17.12) 

sadac  422  , 2H  sm.  

 (17.11) da (17.12) gamosaxulebebis gaTvaliswinebiT gamoTvlil 
iqna Rarebisa da xevebisTvis geometriuli zomebi H da B, romlebic 
formirdeba mTis ferdobze ganTavsebul sasoflo-sameurneo savar-
gulebze zedapiruli wylis nakadis niadagis zedapirze zemoqmedebiT.  

Catarebuli kvlevebis saimedoobis dasadgenad gamoyenebul iqna 
saimedoobis Teoria da dadgenil iqna, rom xevebis siRrmis gaangari-
Sebisas Sesabamisoba gamoTvlil da faqtobriv bunebriv monacemebs 
Soris 0,95% uzrunvelyofis albaTobiT aRwevs 90÷95%-s, xolo xe-
vis siganisTvis ki imave albaTobiT – 80÷85%-s. 

axla ganvixiloT sasoflo-sameurneo savargulebis niadagis 
zedapirze eroziuli procesebis prognozis ori magaliTi: a) rode-
sac niadagis zedapirze formirdeba mxolod naRvarevebi (reliefis 
mcire qanobis SemTxvevaSi) da b) eroziuli procesebis prognozi xra-
mebis warmoSobis SemTxvevaSi (reliefis didi qanobis SemTxvevaSi). 

 
17.6. saimedoobisa da riskis Teoriis gamoyenebiT eroziu-

li procesebis prognozi naRvarevebis  
warmoSobis SemTxvevaSi 

sasoflo-sameurneo savargulebze bolo 10 wlis ganmavlobaSi 
Catarebulma samecniero dakvirvebebma daadastura, rom wylis zeda-
piruli nakadebis zemoqmedebisas niadagis zedapiris eroziuli pro-
cesebi iwyeba rodesac savargulis zedapirze warmoiSoba naRvareve-
bis kvlebi (sur. 17.1). naRvarevebis geometriuli zomebis fardobiTi 
sidideebis mniSvnelobebi (H/B) Sesabamis intervalebSi maTi sixSiris 
gaTvaliswinebiT mocemulia 17.9 cxrilSi, xolo histogramis grafiki 
Sesabamisi Teoriuli ganawilebis mrudiT naCvenebia nax. 17.5-ze. 



niadagis erozia. Tavi XVII.  
        niadagis eroziasTan brZolis  mecnieruli meTodologia 272

 
sur. 17.1. mTis ferdobze naRvarevis saerTo xedi 

cxrili 17.9         
naRvarevebis fardobiTi sidides (H/B) mniSvnelobebi  

intervalebSi, Sesabamisi sixSiriT 

intervalebi 
(H/B) 

0÷0,4 0,4÷0,8 0,8÷1,2 1,2÷1,6 1,6÷2,0 

sixSire, 
mi 

30 196 90 13 6 

f(H/B) 0,089 0,585 0,268 0,039 0,018 

 
naRvarevebis geometriuli zomis fardobiTi sididis (H/B) ma-

Tematikuri lodini (m) tolia: 

 
724,0018,08,1039,04,1268,00,1

585,06,0089,02,0
1



  i

n

i
BHfm

.             (7.13) 

maSin naRvarevebis fardobiTi sidideebis (H/B) saSualo kvad-
ratuli gadaxra ( ) gamoiTvleba Semdegi formuliT: 

   
284,0

335
1,272][

11 


  

n
BHBH n

i

n

i .          (17.14) 
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nax. 17.5. naRvarevebis fardobiTi sididis (H/B) histogramisa (1)  
da Sesabamisi Teoriuli ganawilebis mrudis (2) grafiki 

nax. 17.5-ze naRvarevebis fardobiTi sidideebis (H/B) grafiks 
Seesabameba normaluri ganawilebis kanoni e.w. sizustis normis (h) 
gaTvaliswinebiT, romlis mniSvnelobac tolia:  

2,6
2284,0

1
2

1
22

2 

















h ,   (17.15) 

xolo naRvarevebis SemTxvevaSi funqciis ganawilebis simkvrives Sem-
degi saxe aqvs: 

     2724,02,6exp564,0  BHBHf .      (17.16) 

mTis ferdobze ganTavsebuli sasoflo-sameurneo savargulebis 
ekologiuri situaciis mdgomareobis albaToba wylismieri eroziis 
Semdgom naRvarevebis warmoSobisas Seadgens:  

        421,0724,02.6exp564.0
0,2

0

2
1   BHdBHBHP . (17.17) 

sasoflo-sameurneo savargulebis ekologiuri usafrTxoebis 
riski eroziul monakveTebSi naRvarevebis warmoqmnisas Seadgens: 

    579,0421,011 11  BHPBHR .               (17.18) 

amrigad, mTis ferdobze ganTavsebuli sasoflo-sameurneo sa-
vargulebis ekologiuri usafrTxoebis riski wylismieri eroziis 
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dros naRvarevebis warmoSobisas sakmaod maRalia da Seadgens 
R1(H/B) = 0,579, rac miuTiTebs eroziis sawinaaRmdego RonisZiebebis 
ganxorcielebis aucileblobas. 

 

17.7. eroziuli procesebis prognozi  
xramebis warmoSobis SemTxvevaSi 

mTis ferdobze ganTavsebuli sasoflo-sameurneo savargulebze 
Catarebulma savele kvlevebma gviCvena, rom umetes SemTxvevaSi naRva-
revebis bolo monakveTebze, sadac sagrZnoblad izrdeba ferdobis 
qanobi, adgili aqvs xevebis warmoqmnas, romlebic zrdian sasoflo-
sameurneo savargulebis ekologiuri usafrTxoebis risks (sur. 17.2, 
17.3). 

am problemis Seswavlis mizniT gamokvleul iqna sasoflo-same-
urneo savargulebis mdgomareoba, rogorc aRmosavleT, aseve dasav-
leT saqarTveloSi.  

statistikuri monacemebis ricxvma Seadgina 55 wertili. Tu ga-
viTvaliswinebT, rom sasoflo-sameurneo savargulebis im farTobeb-
ze, sadac naRvarevebi ukve gadasulia xramebis stadiaSi, aseTi far-
Tobebis ricxvi Cvens mier dafiqsirda 11 sasoflo sameurneo savar-
guleze, e.i. yovel xevis SemTxvevaSi aRebuli iyo 5 maxasiaTebeli 
wertili.  

unda aRiniSnos, rom xevebi warmoiqmna sasoflo-sameurneo sa-
vargulebis rogorc ganivad, aseve grZivad mTis ferdobis topogra-
fiuli situaciidan gamomdinare.  

cxr. 17.10-Si moyvanilia xevis fardobiTi sidideebis monacemebi 
 11 BH , romlebic SemdgomSi gamoiyeneba histogramis asagebad. 

cxrili 17.10 

xevebis fardobiTi sidideebis (H1/B1) intervalebi da sixSire 

intervalebi 
(H1/B1) 

0–0,4 0,4–0,8 0,8–1,2 1,2–1,6 1,6–2,0 

sixSire, mi 2 26 20 5 2 

f (H1/B1) 0,036 0,473 0,364 0,091 0,036 
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sur. 17.2. prof. g. gavardaSvili savele kvlevebisas 

 
sur. 17.3. gardabnis raionSi dafiqsirebuli xramis saerTo xedi 

xevebis fardobiTi sidideebis  11 BH  maTematikuri lodini 

(mi) da saSualo kvadratuli gadaxra (1) toli iqneba: 

 
847,0036,08,1091,04,1364,00,1

473,06,0036,02,0
1 111



 

n

i iBHfm
;            (17.19) 

   
343,0

55
4735,6

2][
1 111 11

1 


  

n
BHBH n

i

n

i .             (17.20) 
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17.10 cxrilSi mocemuli monacemebis gamoyenebiT vagebT xevis 
geometriuli zomebis fardobiTi sidideebis histogramas da Teori-
uli ganawilebis mruds, romlis grafikebic naCvenebia 17.6 naxazze. 

 
nax. 17.6. histograma (1) da xevis geometriuli zomebis fardobiTi  

 sidideebis (H1/B1) Teoriuli ganawilebis mrudi (2) 

rogorc grafikidan Cans, xevis geometriuli zomis SemTxveviTi 
sidide (H1/B1), rogorc wina SemTxvevaSi, emorCileba simkvrivis gana-
wilebis normalur kanons (nax. 17.7) sizustis normis (h) gaTvalis-
winebiT, romlis damokidebulebas aqvs Semdegi saxe: 

     2
1111 847,0249,4exp554,0  BHBHf ,         (17.21) 

sadac, sizustis norma (h) tolia: 

249,4
2343,0

1
2

1
22

1

2 



















h .                (17.22) 

sasoflo-sameurneo savargulebze xevis warmoqmnisas mTis fer-
dobis saimedooba iangariSeba Semdegi formuliT: 

        414,0847,0249.4exp544.0
0,2

0 11
2

11112   BHdBHBHP (17.23) 

xolo xevis warmoqmnisas sasoflo-sameurneo savargulebis ekolo-
giuri usafrTxoebis uzrunvelyofis riski tolia: 
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    586,0414,011 112112  BHPBHR .             (17.24) 

Tu CavatarebT analizs da SevadarebT mTis ferdobze ganTavse-
buli sasoflo-sameurneo savargulebis ekologiuri usafrTxoebis 
risks xevebisa da naRvarevebis warmoqmnisas, miviRebT, rom 

   111112 BHRBHR  , anu 0,586 > 0,579, rac Seesabameba bunebriv 

mdgomareobas sasoflo-sameurneo savargulebze eroziuli procese-
bis gaaqtiurebis SemTxvevaSi. 

bunebaSi, mTis ferdobebze ganTavsebuli sasoflo-sameurneo 
savargulebis zedapirze ganviTarebuli wylismieri eroziisas, mim-
dinareobs naRvarevebisa da xevebis gaaqtiurebis ara calk-calke 
gaZliereba, aramed Tanmxvedri warmoSoba, e.w. erToblivi uaryofi-
Ti muSaoba. aseT SemTxvevaSi, mTis ferdobze ganTavsebuli sasof-
lo-sameurneo savargulis sruli saimedooba xevebisa da naRvareve-
bis erToblivi moqmedebisas tolia: 

    174,0414,0421,011210  BHPBHPP ,         (17.25) 

xolo mTis ferdobze sasoflo-sameurneo savargulis ekologiuri 
usafrTxoebis riski farTobze xevebisa da naRvarevebis warmoqmnisas 
tolia: 

826,0174,011 00  PR .         (17.26) 

miRebuli Sedegi 826,00 R  gviCvenebs sasoflo-sameurneo sa-

vargulis ekologiuri usafrTxoebis riskis maRal mniSvnelobas, 
rac miuTiTebs zemoT aRniSnul sasoflo-sameurneo farTobebze 
eroziuli procesebis kontrolisaTvis Sesabamisi eroziis sawinaaRm-
dego saimedo da rentabeluri RonisZiebebis ganxorcielebis sas-
wrafo aucileblobaze. 

 
17.8. saqarTveloSi 2008 wlis agvistoSi saomari  

moqmedebis Sedegad gadamwvari tyis masivebis  
ekologiur-ekonomikuri zaralis Sefaseba 

saqarTveloSi 2008 wlis agvistos TveSi saomari moqmedebis Se-
degad borjomisa da goris regionebSi gamowveulma xanZrebma, rom-
lebmac moicva TiTqmis 1003 ha tyis masivi, gamoiwvia bunebrivi pi-
robebisa da niadagis wyal-fizikuri Tvisebebis katastrofuli gau-
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areseba, zog SemTxvevaSi, misi humusovani 2÷10 sm fenis praqtikulad 
mTliani gamowva. Seiqmna eroziuli procesebis, naRvarevebis, xeve-
bis, mewyrebis warmoSobis saSiSroeba, Rvarcofebisa da wyaldidobe-
bis warmoqmnis saukeTeso pirobebi, mkveTrad gauaresda garemos 
mdgradoba. 

rogorc cnobilia, Cvens planetaze tye gavrcelebulia yvela 
kontinentze da mas ukavia xmeleTis 30%. rac Seexeba saqarTvelos, 
igi evropaSi erT-erT tyian qveynad iTvleba da mas IV adgili ukavia 
(saqarTveloSi tye ganTavsebulia mTliani teritoriis 39,8 %-ze), 
fineTis (71%), SvedeTis (51%) da litvis (44%) Semdeg.  

mecnierebma daadgines, rom tyis erT heqtar farTobs SeuZlia 
gadaamuSaos 13÷17 t naxSirorJangi da gamoimuSavos 10÷15 t Jangbadi. 

amasTan erTad aucilebelia avRniSnoT, rom 1 heqtari tye weli-
wadSi moixmars 13÷18 m3 wyals, niadagSi abrunebs 40÷51 m3-s, xolo 1 
heqtari farTobi 150 m3 xe-tyis marags Seicavs. sainteresoa aRiniS-
nos is faqtic, rom erTi Tanamedrove tipis TviTmfrinavi 8÷10 saaTis 
frenis dros STanTqavs 35 tona Jangbads, rasac gamoyofs 1 heqtari 
tye mTeli erTi wlis ganmavlobaSi. 

saqarTveloSi saomari moqmedebebis Sedegad tyeSi gaCenili xan-
Zrebi uaxloes 2–3 weliwadSi gavlenas iqoniebs ara marto minera-
luri, aramed im wyaroebis wylis debetzec, romlebic monawileobs 
adgilobrivi mdinareebis xarjis formirebaSi. 

yvelaferma aman erTad mkveTrad gaauaresa regionis rekreaciu-
li pirobebi, gamoiwvia mniSvnelovani ekologiuri, socialuri da 
ekonomikuri zarali. 17.4 suraTze naCvenebia goris mimdebare teri-
toriaze gadamwvar tyeSi fiWvis nargavebi, 17.5 fotoebze – waRveris 
mimdebare teritoriaze, sof. dabaSi gadamwvari tyis masivebi, 17.6 
fotoze – sof. dabas tyeSi damwvari xis narCenebi, xolo 17.7 fotoze 
– amave tyeSi niadagis nimuSis aReba. 

saqarTvelos premier-ministris 2008 wlis 29 agvistos #252 
brZanebulebis Tanaxmad, wyalTa meurneobis instituti da, kerZod, 
am wignis avtori prof. givi gavardaSvili aqtiurad iyo CarTuli 
saqarTveloSi saomari moqmedebebis Sedegad garemosaTvis miyenebu-
li zianis dadgenis saqmeSi, rogorc saxelmwifo komisiis wevri. sa-
xelmZRvanelos es paragrafi damuSavebulia saqarTvelos wyalTa me-
urneobis institutis ufros mecnier-TanamSromel, ekonomikis mecni-
erebaTa doqtor martin varTanovTan erTad. 
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sur. 17.4. goris mimdebare teritoria xanZris Semdeg 

 
sur. 17.5. sofel dabis (waRveri) mimdebare teritoria xanZris Semdeg 

 

  

sur. 17.7. damwvari niadagis aReba 
sofel dabas tyeSi (marjvnidan akad. 
T. uruSaZe, da prof. g. gavardaSvili) 

sur.17.6. damwvari xis narCenebi  
sofel dabas tyeSi 
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17.8.1. borjomisa da goris raionebSi tyis masivebis  
gadawvisas teritoriis ekologiur-ekonomikuri zaralis 

kompleqsuri Sefaseba 

tyis xanZris Sedegad gamowveuli ekonomikuri zaralis dadge-

nis mizniT ganixileba Semdegi meToduri midgoma. tyisa da niadagis 
humusuri fenis ganadgurebis Sedegad, aseve wylis resursebis Semci-
rebiT gamowveuli danakargebi ganisazRvreba pirdapiri gadaangari-
SebiT (ganadgurebuli resursebis raodenobis namravliT mis Rirebu-
lebaze).  

rac Seexeba bunebrivi tyis landSaftis rekreaciuli SesaZleb-
lobebis mkveTri gauaresebis Sedegad gamowveul danakargebs, maTi 
sidide jamdeba 50÷100 wlis ganmavlobaSi, rac aucilebelia adre 
arsebuli tyiani safaris bunebrivi aRdgenisaTvis. aRniSnuli sidide 
SeiZleba ganisazRvros Semdegi formuliT: 

E
SY 

  (mln lari),      (17.27) 

sadac Y aris sanitarul-sakurorto meurneobis zarali; П – rekrea-
ciuli obieqtis funqcionirebis Sedegad miRebuli Semosavali; S – 
Semosavlebis sidideSi rekreaciuli bunebrivi faqtorebis Setanis 
maxasiaTebeli koeficienti; E – drois faqtoris aRweris norma 
(diskontis norma) – 1/weliwadi. 

П sidide ganisazRvreba gamosaxulebiT 

 ΤΖΡΙ  ,            (17.28) 

sadac I rekreaciuli obieqtis momsaxurebis fasSi mogebis wilia; 
P – damsvenebelTa saSualo raodenoba dReSi; Z – rekreaciuli obi-
eqtis momsaxurebis fasi; T – rekreaciul obieqtze damsveneblis 
yofnis drois periodi. 

ekonomikur zaralTan erTad, aucilebelia gaTvaliswinebul 
iqnes socialuri zaralic. mas miekuTvneba zarali, romelic gamo-
wveulia sahaero auzis qimiuri dabinZurebiTa da landSaftebis es-
Tetikuri faseulobebis gauaresebiT. 

miuxedavad imisa, rom socialuri zaralis raodenobriv Sefase-
bas gansakuTrebuli mniSvneloba aqvs, dRemde saerTod ar aris miRe-
buli misi gamoTvlis meTodika. 
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dResdReobiT, socialuri danakargi (zarali) SeiZleba ganisaz-
Rvros pirdapir janmrTelobaze ganxorcielebuli xarjebis zrdiT 
da gamoiTvleba formuliT:  

 
E

KNY 



soc  (mln lari),         (17.29)  

sadac  janmrTelobaze danaxarjebis koeficientia; N – adgilobriv 
mcxovrebTa raodenoba; K – saSualo danaxarji mosaxleobis jan-
mrTelobaze wlis ganmavlobaSi, lari/kaci; E – diskontis norma. 
 

17.8.2. borjomis xeobaSi ekonomikuri zaralis gaangariSeba 

xanZris Sedegad dazaralda tyis 950 ha, maT Soris, mTlianad 
daiwva 250 ha. ganadgurda 290 aTasi m3 xe-tye, ramac gansazRvra zara-
li:  

larimlnmlarimaTasi 0,145/5000,290 33 pY ,     (17.30) 

sadac 500 lari/m3 xe-tyis resursuli fasia.  
950 ha farTobze mTlianad an nawilobriv daiwva saSualod 0.2 

m sisqis niadagi. 

 humusuri fenis dakargviT gamowveuli zarali saorientacio 
monacemebiT Seadgens: 

 larimlnlari/mmm 3 1901002,00005009 3 pY ;     (17.31) 

 wylis resursebis SemcirebiT gamowveuli zarali Seadgens: 

larimlnlari/mham 3 235,095600,495050 3 pY ,    (17.32) 

sadac 4,956 lari 1 m3 wylis resursuli fasia; 

 sanitarul-sakurorto meurneobis zarali, romelic gamoiTv-
leba (17.27) da (17.28) formulebiT, Seadgens: 

lari.mln0,01:1,0dRe90

lariiaT.adamian

0,675

500,53,0



skY
     (17.33) 

socialuri zaralis sidide ganisazRvreba (17.29) formuliT 

larimln0,02:larikaci 2250,1115050003,0 socY .    (17.34) 

amrigad, borjomis xeobaSi tyis ganadgurebis Sedegad gamowve-
uli jamuri zarali Seadgens 1 021 485 mln lars. 
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17.8.3. goris raionSi ekonomikuri zaralis gaangariSeba 

 goris raionSi xanZris Sedegad dazaralda daaxloebiT tyis 53 
ha (maT Soris, 50 ha atenis xeobaSi). ganadgurda 16 aTasi m3 xe-
tye, ramac gansazRvra zarali:  

larimlnlari/mmaT. 3 0,850016 3 pY ;              (17.35) 

 53 ha farTobze mTlianad an nawilobriv daiwva saSualod 0,2 m 
sisqis niadagi. humusuri fenis dakargviT gamowveuli zarali 
saorientacio monacemebiT Seadgens: 

larimlnlari/mmmaT. 3 6,101002,0530 3 pY ;     (17.36) 

 wylis resursebis SemcirebiT gamowveuli zarali Seadgens: 

larimlnlari/mham 3 013,095,45350 3 pY ;       (17.37) 

 sanitarul-sakurorto meurneobis zarali, romelic gamoiTv-
leba (17.27) da (17.28) formulebiT, Seadgens: 

lari.mln0,01:1,0dRe90

lariiaT.adamian

0,135

500,13,0



skY
             (17.38) 

socialuri zaralis sidide iangariSeba (17.29) formuliT da 
Seadgens: 





02,0

500001,0 larikaci 150
Y  37,5 mln lari.       (17.39) 

goris raionSi tyis ganadgurebis Sedegad gamowveuli jamuri 
zarali Seadgens 191,113 mln lars. 

amgvarad, saqarTveloSi 2008 wlis agvistos TveSi gaCenili 
xanZris Sedegad gadaiwva 1003 heqtari tyis farTobi, aqedan 250 ha 
gadamwvaria mTlianad. saerTo zaralma 1 miliard 212 milion 595 
aTasi lari Seadgina. 

 

17.8.4. gadamwvar teritoriebze niadagis  
eroziuli procesebis prognozireba 

borjomisa da goris regionebSi gadamwvari niadagis geoekolo-
giuri Sefasebis mizniT, wyalTa meurneobis institutis mecnieri Ta-
namSromlebis mier ganxorcielda eqspediciebi 2008 wlis agvisto-
noembris Tvis ganmavlobaSi. fotoebze 17.8 da 17.9 naCvenebia goris 
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mimdebare teritoriasa da sof. dabaSi gadamwvari niadagis zedapiri. 
adgilze aRebul iqna gadamwvari niadagis sinjebi da institutSi Ca-
tarda laboratoriuli kvlevebi.  

borjomis xeobaSi (waRveri-dabis teritoriaze) momxdari xanZ-
ris Semdgom mdgomareobis Seswavlis mizniT, ganxorcielda nimuSi-
dan gamonawuris qimiuri analizi. qanidan gamonawuris analizis mona-
cemebi adasturebs, rom nimuSSi advilad xsnadi marilebis saerTo 
raodenoba niadagis zeda fenebSi Seadgens 2%-s; humusis Semcveloba 
Zalian mcirea da 1,25%-s aRwevs. niadagi umetesad karbonatulia da 
Raribia sakvebi elementebiT. STanTqmuli Na-is raodenoba tevado-
bis 2,34%-s Seadgens, rac dasaSveb normaze metia. niadagebisaTvis 
damaxasiaTebelia mcire raodenobiT sodis Semcveloba, saerTo tu-
tianoba sakmaod maRalia da toqsikur zRvars aRwevs; qloris Semc-
veloba siRrmiT matulobs da mcenareebisaTvis saSiS zRvarze metia. 
am monacemebidan gamomdinare, Seswavlil niadags dakarguli aqvs 
struqtura da xasiaTdeba wylisa da qarismieri eroziis mimarT di-
di sensitiurobiT.  

eroziuli procesebis Seswavlis mizniT gamoqveynebuli samec-
niero literaturis analizis Sedegad dadginda, rom waRveris mim-
debare teritoriebze, sof. dabaSi md. niaRvaris Reles, e.w. mts-is 
Reles da rusis Reles wyalSemkreb auzebSi naleqebis wliuri maqsi-
maluri maCvenebeli icvleba 600÷800 mm/weliwadSi, xolo borjomis 
regionSi naleqebis ganawileba Tveebis mixedviT mocemulia cxrilSi 
17.11, naleqebis ganawilebis ciklograma ki – 17.7 naxazze. 

  

sur. 17.8 goris mimdebare teritori-
aze 

sur. 17.9. sofel dabaSi gadamwvari 
niadagis zedapiri  
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nax. 17.7. naleqebis ganawilebis ciklograma 
 

cxrili 17.11 

wliuri maqsimaluri naleqebis ganawileba Tveebis mixedviT 

sadguris 
dasaxeleba 

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

bakuriani 15,7 18,2 15,2 17,9 21,2 35,2 32 18,7 19,7 24,2 18,9 30,3 

 
topografiuli rukis gamoyenebiT (sur. 17.10) dadginda, rom md. 

naRvarevis wylis wyalSemkrebi auzis mTliani farTobi Seadgens 

313,40 F km2-s, gadamwvari farTobisa ki 25,11 F km2-s, xolo sensiti-

uri farTobi 95,02 F km2-s. analogiuri maCveneblebi e.w. mts-is xe-

visaTvis – 656.10 F km2, 52.01 F km2, 41,02 F km2, rusis Reles SemTx-

vevaSi – 375.20 F km2, 66.01 F km2 da 44,02 F km2, xolo mTis ferdo-

bebis geometriuli maCveneblebi moyvanilia cxrilSi 17.12.  
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cxrili 17.12 
mTis ferdobebis geometriuli maCveneblebi 

wyalSemkrebi 
auzis dasaxe-

leba 

ferdis 
proeqcia 

ferdis dawyebisa 
da damTavrebis 

niSnuli 
zRvis donidan (m) 

ferdis 
sigrZe 

(m) 

ferdis 
qanobi 

ferdis 
daxris 
kuTxe  
(grad) 

naRvarevis 
Rele 

marjvena 1475 1105 875 0,423 25°00 

marcxena 1375 1105 625 0,432 25°40 

mts-is 
Rele 

marjvena 1375 1125 500 0,500 30°00 

marcxena 1425 1125 375 0,733 47°10 

rusis Rele 
marjvena 1588 1250 575 0,587 36°00 

marcxena 1450 1250 360 0,555 33°40 

 

amrigad, borjomis raionSi Catarebuli savele-sarekognosci-
rebo kvlevebis analizis Sedegad, SeiZleba gavakeToT Semdegi daskv-
na: daba waRveris regionSi md. naRvarevis, md. mts-is Relesa da md. 
rusis Reles wyalSemkreb auzSi xanZrisagan daiwva 950 ha farTobis 
tyis masivi, aqedan mTlianad gadamwvari tyis 250 ha (2,50 km2) farTo-
bidan sensitiur ubnebad davafiqsireT 1,91 km2 anu 191 ha, e.i. mTliani 
gadamwvari farTobis 84%. 

naxanZrali tyis farTobebze eroziis koeficientis (E) dadge-
nis mizniT vsargeblobT saxelmZRvanelos avtoris mier damuSavebu-
li Semdegi empiriuli damokidebulebiT: 

   21,0
12 /)/(40,158,0 TtFFE  ,           (17.40) 

sadac 1F  aris gadamwvari wyalSemkrebi auzis farTobi (km2); 0F  – 
mTliani wyalSemkrebi auzis farTobi (km2); t  – saangariSo drois 
elementaruli periodi (weli); T  – saprognozo drois mTliani pe-
riodi (weli). 

(17.41) damokidebulebisa da ingliseli mecnieris, profesor 
r. morganis eroziuli skalis gamoyenebiT miRebuli gaangariSebis 
Sedegebi mocemulia cxrilSi 17.13. 

eroziis klasi amjerad meore rigisaa (prof. r. morganis mixed-
viT), romlis Sesabamisi eroziis intensivoba weliwadSi jerjerobiT 

naklebia 25 tona/ha-ze.  
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cxrili 17.13  
eroziis prognozi 

eroziis koeficien-
tis 

mniSvneloba (E) 
2009 2010 2011 2012 2013 

eroziis 
klasi 

r. morganis 
mixedviT 

eroziis in-
tensivoba 
weliwadSi 

(t/ha) 
md. naRvarevis wylis 
wyalSemkrebi auzi 

0,95 1,11 1,21 1,27 1,34 3 5÷10 

md. mts-is Reles 
wyalSemkrebi auzi 

0,56 0,65 0,71 0,75 0,79 2 2÷5 

md. rusis Reles 
wyalSemkrebi auzi 

0,47 0,56 0,60 0,64 0,67 2 2÷5 

 
amrigad, am regionSi intensiuri wvimebis gaTvaliswinebiT (prog-

noziT wvimis maqsimaluri intensivoba utoldeba K = 0,195 mm/wm-s), Se-
saZlebelia ufro gaZlierdes niadagis wylismieri eroziuli pro-
cesebi, rac kidev ufro daamZimebs iq arsebul ekologiur mdgomare-
obas. 
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Tavi XVIII. niadagis eroziis kontrolis 

efeqturi axali bio-sainJinro RonisZiebebi 
18.1. eroziuli procesebis kontroli 

niadagis eroziis sawinaaRmdego nagebobebis axali konstruqciebi. 
wylismieri eroziis sawinaaRmdegod, wyalTa meurneobis institutSi 
profesor givi gavardaSvilis mier damuSavebulia mTeli rigi erozi-
is sawinaaRmdego resursdamzogi axali konstruqciebi, romelTa 
mecnierul-teqnikuri siaxlis prioritetebic damowmebulia saqarT-
velosa da sazRvargareTis patentis mowmobebiT.  

mTis ferdobis eroziis sawinaaRmdego axali konstruqcia uz-
runvelyofs gruntis nawilakebis adgilze Sekavebas, ewinaaRmdegeba 
eroziis gavrcelebas mTis ferdobze, qmnis mcenarisaTvis normalur 
ekologiur garemos da xasiaTdeba dabali samSeneblo-samontaJo 
xarjebiT. 

nageboba Sedgeba polieTilenis tomrebisagan (1), romlebic Sev-
sebulia adgilobrivi gruntiT (2), nax. 18.1. 

   

 

nax. 18.1. eroziis sawinaaRmdego konstruqcia 
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polieTilenis tomrebi (1) gruntis zedapirze damagrebulia 

liTonis samagrebiT (3), xolo mTis ferdobis Tavisufal adgilebSi 
Wadrakuli ganlagebiT dargulia mwvane nargavebi (4). polieTilenis 
tomrebi (1) gegmaSi gruntis zedapirze ganlagebulia mcenareebis 
garSemo radialurad, romlebic erTmaneTTan dakavSirebulia (gada-
bmulia) polieTilenis masaliT. 

eroziis sawinaaRmdego zvinulebi (nax. 18.2, 18.3 da 18.4), romle-
bic Sedgeba miwis tomrebisagan, mTis ferdobze ganlagebulia sxva-
dasxva konfiguraciiT, rac uzrunvelyofs mTis ferdobze intensiu-
ri wvimebis Sedegad warmoSobili wylis zedapiruli nakadebis kine-
tikuri energiis Caqrobas.  

 
   nax. 18.2. eroziis sawinaaRmdego         nax. 18.3. eroziis sawinaaRmdego 
              mowyobiloba                                      mowyobiloba  

 
nax. 18.4. eroziis sawinaaRmdego mowyobiloba 

eroziis sawinaaRmdego mowyobiloba, romelic naCvenebia 18.2 
naxazze, Sedgeba mtkice sinTetikuri masalisagan damzadebuli grZe-
li tomrebisagan – 1, romlebic Sevsebulia adgilobrivi inertuli 
masaliT – 2 da mTis ferdobze damagrebulia maRali simtkicis samag-
rebiT – 3 (ix. saqarTvelos patenti #UU 925, biul. # 15(115), 2002 gv. 25÷26). 
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mTis ferdobze mosuli didi intensiuri wvimebis Sedegad war-

moSobili zedapiruli wylis nakadebis kinetikuri energiis Casaqro-
bad sinTetikuri grZeli tomrebis ganlageba ferdobis mTel sigane-
ze erTmaneTis mimarT paralelurad, texil xazze an rkalze uzrun-
velyofs zedapiruli wylis nakadis siCqaris Semcirebas da, aqedan 
gamomdinare, amcirebs nagebobis zeda biefSi tomrebsa da niadags So-
ris grZivi mimarTulebiT naRvarevebisa da xramebis warmoSobas.  

eroziis sawinaaRmdego nagebobis efeqturi muSaobisaTvis sin-
Tetikur tomrebs Soris manZili ise unda daproeqtdes, ra Tqma un-
da, gamrecxi siCqaris gaTvaliswinebiT, rom mTis ferdobze adgili 
ar hqondes, rogorc siRrmiT, aseve sibrtyiT erozias. 

mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 18.5) mTis 
ferdobis mTel siganeze avtomobilis amortizebuli saburavebisagan 
Sedgenil seqciebad rigebadaa Camagrebuli; gamoyenebuli saburavebi 
ganlagebulia gverdiTi zedapirebiT erTmaneTze mijriT, Calagebu-
lia gruntis TxrilSi da mWidrodaa dakavSirebuli erTmaneTTan 
liTonis bagirebiT, romlebic gatarebulia saburavebSi winaswar 
gakeTebul naxvretebSi, Semoxveulia seqciis erT boloze mimagre-
bul liTonis П-sebr elementze da boloebi xistadaa Camagrebuli 
seqciis meore boloze dayenebul П-sebr elementze qanCiTa da WanWi-
kiT; amasTan, nagebobidan wylis nakadis gayvanis mizniT, nagebobis ze-
da biefSi mowyobilia wyalamridi arxebi. 

 

 

nax. 18.5. eroziis sawinaaRmdego mowyobiloba 
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mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 18.6), Sed-

geba avtomobilis amortizebuli, diametrze gakveTili saburavebi-
sagan, romlebic erTi boloTi gruntSi xistadaa Camagrebuli er-
TmaneTTan mijriT, xolo meore, niadagis zemoT darCenili nawili 
mimarTulia mTis ferdobze mosuli intensiuri wvimis Sedegad war-
moSobili wylismieri zedapiruli eroziis sawinaaRmdegod. 

 
nax. 18.6. eroziis sawinaaRmdego mowyobiloba 

mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 18.7), rome-
lic Sedgeba Wadrakulad ganlagebuli avtomobilis amortizebuli 
saburavebis Sedgenili seqciebisagan, romelTagan ori Camagrebulia 
diametris sigrZis daaxloebiT 1/3 nawiliT.  

 
nax. 18.7. eroziis sawinaaRmdego axali konstruqcia 
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muSa zedapirebiT erTmaneTTan mijriT dakavSirebulia ise, rom 

maTi diagonali marTobuli iyos ferdobis sibrtyisadmi, xolo mesame 
ganTavsebulia niadagis zedapirze da gayrilia niadagSi Camagrebuli 
saburavebis Rru tanSi, danarCeni saburavebi ki – gverdiTi zedapi-
rebis erTmaneTTan mijriT niadagis zedapirze ise, rom maTi muSa ze-
dapirebi moTavsebulia niadagSi CamontaJebuli saburavebis Siga 
mxares. mTis ferdobis zedapirze ganlagebul saburavebSi seqciebis 
mdgradobis gasaZliereblad Cargulia mcenareebi. 

 
18.2. niadagis eroziis sawinaaRmdego zvinulebis  

daproeqtebisaTvis meTodologiis damuSaveba 

mTis ferdobze niadagis eroziis sawinaaRmdego miwis zvinulebs 
Soris manZili da maT Soris mcenareuli safaris ganaxleba xorciel-
deba Sesabamisi meTodologiiT, romelic ganxilulia qvemoT. 

mTis ferdobis topografiuli, geologiuri, niadagobrivi, 
klimaturi, hidrologiuri da ferdobze formirebuli zedapiruli 
wylis nakadis hidravlikuri parametrebis mxedvelobaSi miRebiT, 
akad. c. mircxulavas meTodologiis gamoyenebiT, wyalTa meurneobis 
institutSi dadgenil iqna eroziuli procesebis sawinaaRmdegod 
zvinulebs Soris is kritikuli urTierTdaSoreba (manZili) 0X , rome-
lic uzrunvelyofs niadagis dacvas wylismieri eroziuli procese-
bisagan:  

 
  sqdtgR

nBHVX 8,02

224,47,2
0

4,5
0

0 1ln25,2
1



  

(m),      (18.1) 

sadac 0V  niadagis zRvruli (arawamrecxi) fskeruli siCqarea (m/wm); 
B  – ferdobis siganea, romelic iangariSeba Semdegi formuliT:  

tdw
B 156250
  (m),                                (18.2)  

sadac w nakadis pulsaciis sixSiris saSualo mniSvnelobaa (1/wm); d – 
niadagis mowyvetili nawilakis zoma (d = 0,0004 m); t – mocemuli in-
tensivobis wvimis xangrZlivoba, wm; H0 – nakadulis fskeris warecx-
vis dasaSvebi simaRle, m; n – ferdobis xorklianobis koeficienti; 

α,  – ferdobis zedapiris usworobis maxasiaTebeli koeficientebi 
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(moxnuli niadagisaTvis α = 13,4;  = 17,6); R – ferdobis saimedooba 
eroziis TvalsazrisiT; s – ferdobis daxris kuTxe (gradusi); q – 
ferdobis Camonadeni (m/wm). 

Tu gaviTvaliswinebT akad. c. mircxulavas mier rekomendebul 
arawamrecxi fskeruli siCqareebis mniSvnelobebs – qviSnari niada-
gebisaTvis 0,11 m/wm-ia, TixnarebisaTvis – 0,115 m/wm, xolo TixebisaT-
vis – 0,12 m/wm, maSin (18.1) damokidebulebiT gamoTvlili eroziis sa-
winaaRmdego zvinulebs Soris manZilis optimaluri mniSvnelobebi 
moyvanilia 18.1 cxrilSi. 

cxrili 18.1  
eroziis sawinaaRmdego zvinulebs Soris manZili (m) 

ferdobis 
qanobi 

(gradusi) 

qviSnari Tixnari Tixebi 

V0 = 0,11 m/wm V0 = 0,115 m/wm V0 = 0,12 m/wm 

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

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

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

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

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

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

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

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

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

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

 
miRebuli monacemebi Sedarebul iqna mcenareuli safaris ar-

mqone ferdobebze qviSnari niadagis pirobebisaTvis, msoflioSi cno-
bili mecnierebis r. morganis, r. marSalis da USLE-is monacemebTan. 
analiziT dadginda, rom akad. c. mircxulavas meTodologia ufro 
misaRebia, radgan, garda eroziis ganmsazRvreli ZiriTadi paramet-
rebisa, angariSSi gaTvaliswinebulia eroziuli procesebis albaTu-
ri xasiaTic. 

rac Seexeba eroziis sawinaaRmdego nagebobebis samSeneblo-sa-
montaJo Rirebulebas, igi winaswari gaangariSebiT erTi grZivi met-

ris mowyobisas ar aRemateba 1225 lars. 
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18.3. niadagis eroziis sawinaaRmdego mcenaris –  
vetiveris (`Vetiveria Zizanioides~) kvleva 

Catarebuli samuSao ganxorcielebulia saerTaSoriso grantis 
TA-MOU-01-CA 15-011 – `eroziis sawinaaRmdego RonisZiebebis kvle-
va vetiverisa da sxva sawinaaRmdego niadagdamWeri balaxovani bari-
erebis saxiT~ egidiT, (damfinansebeli USAID – aSS-s saerTaSoriso 
ganviTarebis saagento) – grantis xelmZRvanelebi iyvnen – akademi-
kosi c. mircxulava da prof. g. gavardaSvili. sagranto proeqtis 
dafinansebiT 2004 wlis 4 dekembridan 2005 wlis 31 martamde profe-
sori givi gavardaSvili da aspiranti goga Caxaia mivlinebul iqnen 
israelSi. 

samecniero kvlevebi ganxorcielda israelis niadagis, wylis 
da garemos dacvis institutis (Volcani Center, ARO) niveiaris samec-
niero-kvleviTi sadguris bazaze. 

mecnierebis mier mravalwliani kvlevebis analizis Sedegad 
dadginda, rom eroziuli procesebi, romlebic mimdinareobs mTis 
ferdobebze, satransporto Tu energoderefnebSi, aseve soflis me-
urneobis savargulebze, ZiriTadad gamowveulia garemoze anTropo-
genuri datvirTvebiT, rac warmoadgens Rvarcofuli procesebis ga-
aqtiurebis erT-erT mizezs, romlis sawinaaRmdegod aucilebelia 
Sesabamisi strategiis SerCeva. swored aRniSnuli sakiTxis dazuste-
bis mizans warmoadgenda israelSi Catarebuli mecnieruli kvlevebi. 

kvlevis mizans warmoadgenda msoflioSi cnobili da bevr qveya-
naSi gavrcelebuli eroziis sawinaaRmdego mcenaris ,,Vetiveria 
Zizanioides~-Tvis aucilebeli ZiriTadi geologiuri, melioraciu-
li, hidrologiuri da klimaturi faqtorebis kvleva. 

dasaxuli miznis misaRwevad, imisaTvis rom dagvedgina fitome-
lioraciuli RonisZiebebis, kerZod, vetiveris fesvTa sistemis gan-
viTarebisa da saerTod, mcenaris vegetaciisaTvis sasargeblo grun-
tis granulometriis saxeoba. Cven mier SerCeul iqna 8 saxeobis 
gruntis narevi, TiToeulis 7 nimuSis ganmeorebadobiT, raodenobiT 
sul 56. plastmasis vedroebSi gruntis narevis wona icvleboda 8÷15 
kg-is farglebSi. kerZod: 1) kalciumis karbonatiT Sevsebuli plast-
masis vedroebi (##1, 2, 3, 4, 5, 6, 7); 2) 90%-iani kalciumis karbona-
ti Sereuli iyo 10%-ian neSompalasTan (##8, 9, 10, 11, 12, 13, 14); 
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3) gruntis suspenzia – 80%-iani kaliumis karbonati da 20% neSo-
mpala (##15, 16, 17, 18, 19, 20, 21); 4) torfisa da neSompalas 50%-ia-
ni suspenzia (##22, 23, 24, 25, 26, 27, 28); 5) kalciumis karbonatis 
90%-ian masas zedapirze mofenili aqvs 10%-iani neSompalis safari 
(##29, 30, 31, 32, 33, 34, 35); 6) kalciumis karbonatis 80%-ian masas 
zedapirze mofenili aqvs 20%-iani neSompala (##36, 37, 38, 39, 40, 
41, 42); 7) 25%-iani torfisa da 75%-iani tufis konglomeracia 
(##43, 44, 45, 46, 47, 48, 49); 8) torfisa da tufis 50%-iani suspenzia 
(##50, 51, 52, 53, 54, 55, 56). aRniSnuli suspenzia mzaddeboda speci-
aluri miqseris gamoyenebiT, romelic Semdeg Tavsdeboda plastmasis 
vedroebSi (sur. 18.1, 18.2). 

laboratoriul pirobebSi dadgenili iqna zemoT aRniSnuli 
gruntis maqsimaluri da minimaluri wyaltevadoba, ris Semdeg dazus-
tebuli iqna vetiveris zrdisaTvis saWiro sarwyavi wylis moculo-
bebi, romelTa raodenobrivi maCveneblebi mocemulia 18.2 cxrilSi. 

cxrili 18.2             
vetiveris sarwyavi da morwyvis normebi 

# dro (wT) 
wylis xarji 
(ml. l/wT) 

wylis xarjis saSualo 
mniSvneloba (ml. l / wT) 

1 1,0 33,5 33,5 

2 2,0 70,0 35,0 

3 3,0 100,0 33,3 

4 4,0 135,0 33,7 

5 5,0 165,0 33,0 

6 6,0 225,0 34,2 
 

vetiveris vegetaciis Seswavlis mizniT dadginda rwyvis grafi-
ki. laboratoriaSi izomeboda mcenarisaTvis saWiro klimaturi maC-
veneblebi, xolo rwyvis Semdeg mimdinareobda drenirebuli wylis 
moculobebis gazomva Sesabamisi jamuri analizis CatarebiT; izome-
boda agreTve mcenareebis simaRle, amonayaris raodenoba da evapot-
ranspiraciis koeficienti. 

suraTze 18.3 mocemulia vetiveris saerTo xedi laboratoriaSi 
(vetiveris vegetaciis dasawyisi), xolo 18.4 suraTze ki vetiveris 
saerTo xedi sami Tvis Semdeg. 
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sur. 18.1. prof. g. gavardaSvili gruntis suspenziis momzadebisas (israe-
li, 2005 w. 26 dekemberi) 

 

sur. 18.2. plastmasis vedroebSi gadatanili suspenzia 
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sur. 18.3. vetiveris nergebis saerTo xedi  
(israeli, 2004 wlis 30 dekemberi) 

 

sur. 18.4. vetiveri sami Tvis Semdeg 
(israeli, 2005 wlis 22 marti) 
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miRebuli statistikuri rigis damuSavebiT miRebul iqna empi-

riuli damokidebuleba, romlis saSualebiTac iangariSeba vetiveris 

simaRle (H); gruntis moculobiT wonasa () da drois mixedviT 
(T dRe-Rame) gantolebas aqvs Semdegi saxe [1]: 

 26,033,392,81 TH    (sm).         (18.3) 

evapotranspiraciis koeficientis dasadgenad plastmasis ved-
roebis zedapirze gadafarebul iqna aluminis Txeli furclebi, ra-
Ta ar momxdariyo vedroebidan wylis aorTqleba; evapotranspiraci-
is koeficienti dgindeboda morwyvidan 3 saaTis Semdeg yovel 1 saaT-
Si - 8 saaTidan 17 saaTamde;  

evapotranspiraciis dadgenisaTvis saWiro statistikuri maCve-
neblebi mocemulia 18.3 cxrilSi: 

 cxrili 18.3    
vetiveris 3 martis statistikuri maCveneblebi 

vetiveris 
nomeri 

2005  wlis  3  marti 

1100 1200 1300 1400 1500 1600 1700 

28,5° 28,0° 27,8° 27,2° 25,5° 21,4° 20,8° 

4 0 0,004 0,008 0,014 0,018 0,020 0,021 

11 0 0,004 0,010 0,014 0,019 0,022 0,020 

20 0 0,002 0,010 0,020 0,022 0,024 0,026 

25 0 0,004 0,010 0,014 0,017 0,020 0,020 

30 0 0,004 0,008 0,014 0,018 0,020 0,018 

41 0 0,002 0,006 0,014 0,016 0,018 0,016 

44 0 0,004 0,014 0,018 0,022 0,024 0,022 

53 0 0,002 0,008 0,012 0,015 0,018 0,015 

55 0 0,002 0,004 0,012 0,015 0,016 0,016 

 
18.3 cxrilidan #30 plastmasis vedros statistikuri monace-

mebis mixedviT agebulia vetiveris evapotranspiraciis koeficien-
tis saangariSo grafiki, romelic naCvenebia naxazze 18.5, xolo veti-
veris #30 mcenaris amonayaris raodenobis zrdis grafiki naCvenebia 
naxazze 18.6. 
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amrigad, israelSi laboratoriaSi Catarebuli kvlevebi gvaZ-
levs saSualebas sasoflo-sameurneo savargulebze, satransporto 
Tu energoderefnebSi mTis ferdobebze eroziuli procesebis Sesus-
tebis mizniT efeqturad gamoviyenoT fitomelioraciuli axali me-
Todi – vetiveris mcenare, romelic momavalSi Rvarcofuli proce-
sebis sawinaaRmdego strategiis SerCevis saSualebas iZleva. 

 
nax. 18.8. vetiveris evapotranspiraciis grafiki 

 

nax. 18.9. vetiveris amonayaris raodenobis zrdis grafiki 
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Tavi XIX. niadagis eroziasTan brZolis 
mecnieruli koncefcia 

19.1. saqarTvelos niadagebis eroziisagan dacvis  
mecnieruli koncefcia da misi Sefaseba 

koncefciis ZiriTadi miznebi da amocanebi. saqarTvelos teri-
toriis naxevarze meti uWiravs mTebs, gorak-borcvebs, mesamedi – 
mTiswinebs da mxolod meaTedze odnav meti - vakes. danawevrebuli, 
rTuli da didqanobiani reliefi, sxva iseT faqtorebTan rogoricaa: 
naleqebis sakmaod didi raodenoba da maRali intensivoba, sasoflo-
sameurneo savargulebis agroteqnikuri daumuSavebloba, aTeuli 
wlebis ganmavlobaSi gabatonebuli uyairaTo midgoma miwisadmi, 
warmoadgens im ZiriTad mizezs, ris gamoc saqarTveloSi farTodaa 
gavrcelebuli niadagis erozia, anu niadagis zedapiris daSla, gada-
adgileba da dakargva wylis an qaris zemoqmedebiT. 

koncefcia unda moicavdes saqarTveloSi gavrcelebuli erozi-
is ZiriTadi saxeebis, maTi mavne moqmedebis, eroziis sawinaaRmdego 
sxvadasxva RonisZiebebis ekonomikuri da finansuri efeqturobis 
mokle aRweras.  

niadagis dacvis koncefciam unda uzrunvelyos iseTi RonisZie-
bebis gatareba, romlebic daZleven eroziuli procesebis intensivo-
bis zrdis, eroziuli procesebis Sedegad niadagis kargvisa da sasof-
lo-sameurneo savargulebis nayofierebis Semcirebis tendencias. 
koncefciis samuSaoebi dasaxulia ganxorcieldes etapobrivad. 

winamdebare koncefcia emsaxureba saqarTvelos niadagebis ero-
ziisagan dacvas (aq araa gaTvaliswinebuli mewyrebis, Rvarcofebi-
sagan gamowveuli erozia, ras sxva koncefciaSi iqneba asaxuli). 

koncefciis damuSavebis procesSi gamoyenebul iqna saqarTve-
los soflis meurneobisa da sursaTis saministros, agreTve eroziis 
problemaze momuSave mTeli rigi samecniero-kvleviTi da saproeqto 
institutebis masalebi. aRniSnul problemaze gamoqveynebulia li-
teratura, maT Soris `saqarTvelos ssr-Si eroziis sawinaaRmdego 
RonisZiebebis generaluri sqema 1981–1990 wlebisa da 2000 wlamde~ 
(rusul enaze), gamocemuli 1987 wels, gamomcemloba ,,sabWoTa sa-
qarTvelos~ mier. 
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warmodgenili mecnieruli koncefcia SemuSavebulia saqarTve-
los mecnierebaTa akademiis wyalTa meurneobisa da sainJinro ekolo-
giis institutSi (axlandeli saqarTvelos teqnikuri universitetis 
wyalTa meurneobis instituti), saqarTvelosa da ruseTis akademiis 
akademikosis cotne mircxulavas xelmZRvanelobiT.  

koncefciis garkveuli nawilis SedgenaSi monawileobas Rebu-
lobdnen saqarTvelos mecnierebaTa akademiisa da soflis meurneo-
bis akademiis sistemaSi Semavali samecniero-kvleviTi institutebi 
da organizaciebi. 

 

19.2. eroziisagan miwebis dacvis RonisZiebebis  
teqnikur-ekonomikuri da socialuri mizanSewoniloba 

erozias gansakuTrebuli adgili uWiravs msoflios winaSe 
mdgar ekologiur problemaTa Soris. asiaTasobiT weli dasWirda 
bunebas, rom dedamiwis zedapirze nayofieri niadagi, Cveni marCenali 
miwa - qveynis erT-erTi upirvelesi simdidre Seqmniliyo. misi dacva, 
gafrTxileba da momavali TaobebisaTvis SenarCuneba Cveni erT-erTi 
umniSvnelovanesi amocanaa. 

sayovelTaod aRiarebulia, rom miuxedavad mosavlianobis sag-
rZnobi matebisa msoflioSi, rac ZiriTadad ganpirobebulia herbi-
cidebis, sasuqebis, mowinave agroteqnikisa da maRalefeqturi jiSe-
bis gamoyenebiT, miwebis melioraciis danergviT, mTel rig regioneb-
Si adgili aqvs uSualod niadagis nayofierebis Semcirebas, risi um-
Tavresi mizezic swored niadagis eroziaa. ukve mravali saukunea, 
rac kacobrioba niadagis eroziis Sedegad mniSvnelovan zarals ga-
nicdis. am zaralma bolo aTwleulebSi mniSvnelovnad imata, magram 
msoflios mTeli rigi qveynebis gamocdileba da Cveni qveynis sxvada-
sxva regionebSi miwaTmoqmedebis niadagdamcavi sistemis danergvis 
dadebiTi Sedegebi gvaimedeben, rom SesaZlebelia eroziuli movle-
nebis gavrcelebis arealisa da intensivobis mniSvnelovnad Semcire-
ba, oRond amisaTvis saWiroa qveynis mTeli Zalebis mobilizeba da 
mizanswrafuli Sroma gasatarebel RonisZiebaTa saTanado dafinan-
sebisa da samecniero-teqnikuri uzrunvelyofis pirobebSi. 

saqarTvelos sxvadasxva regionebSi didqanobiani ferdobebis 
mdgomareoba gviCvenebs, rom miwaTmoqmedTa mniSvnelovani nawili 
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jer kidev ar uwevs saTanado angariSs eroziis winaaRmdeg brZolis 
problemis aqtualobas. saqarTvelos mTisa da mTiswina regionebSi 
bolo periodSi SeimCneva eroziuli procesebis gaZliereba. aRniSnu-
li mdgomareoba garkveulwilad imiTicaa ganpirobebuli, rom CvenSi 
droulad ar iqna Sefasebuli da gaTvaliswinebuli is mosalodneli 
obieqturi cvlilebebi, romlebic axlavs soflis meurneobis warmo-
ebis intensifikacias, mZimewoniani sasoflo-sameurneo meqanizmebis 
gamoyenebas, niadagis damuSavebis xarisxis kontrolis Sesustebas. 
aRniSnul da mTel rig sxva mizezTa gamo moxda eroziuli procese-
bis gavrcelebis arealisa da intensivobis zrda. 

eroziuli procesebis Sedegad miyenebuli zarali ar Semoifarg-
leba mxolod sasoflo-sameurneo savargulebis SemcirebiTa da deg-
radirebiT. erozia udides zarals ayenebs wylis resursebs, komuna-
lursa da sagzao meurneobas, erovnuli meurneobis sxvadasxva dar-
gebs. eroziuli procesebis Sedegad warmoSobili xramebi da xevebi 
anawevreben farTobebs, arTuleben maT damuSavebas, xels uwyoben 
mdinareebisa da wyalsacavebis daleqvas. 

eroziuli procesebis gavrcelebis TvalsazrisiT, arasaxarbie-
lo mdgomareobamde qveyana miiyvana niadagis damuSavebis wesebis 
darRvevam, didqanobiani farTobebis usistemo damuSavebam da aseTi 
farTobebisaTvis sasoflo-sameurneo kulturebis arasworma SerCe-
vam, konkretuli pirobebisaTvis Seuferebeli sasoflo-sameurneo 
meqanizmebis gamoyenebis Sedegad niadagis datkepnam, niadagis zedapi-
ris damcavi mcenareuli safaris gameCxrebam, saZovrebis arasworma 
da zedmetad intensiurad gamoyenebam, tyeebisa da buCqnarebis usis-
temo gakafvam da a.S. aRniSnul mizezTa gamo qveynis rig regionebSi: 
zemo imereTSi, mTian aWaraSi, kavkasionis mTel mTiswineTSi da sxv., 
eroziulma procesebma katastrofuli xasiaTi miiRo. gaaqtiurdnen 
eroziis Tanmdevi iseTi saSiSi procesebi, rogoricaa Rvarcofebi, 
mewyrebi da xramwarmoqmna. dReisaTvis saqarTveloSi aRricxulia 
10000-mde mewyeri, 3000-mde Rvarcofuli auzi. SeiZleba iTqvas, rom 
qveynis rig regionebSi darRveulia saukuneebis manZilze Camoyali-
bebuli bunebriv-ekologiuri wonasworoba. adgili aqvs sasoflo-
sameurneo savargulebis nayofierebis sagrZnob Semcirebas, rac erT-
erTi mizezia mosaxleobis intensiuri migraciisa barSi da amiT ga-
mowveuli rigi problemebisa. 
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amgvarad, rogorc saqarTvelos mTeli rigi regionebis ekolo-

giuri stabilurobis SenarCuneba, ise qveynis soflis meurneobis 
efeqturobis saWiro donis uzrunvelyofa da masTan dakavSirebuli 
ekonomikuri da socialuri problemebis gadawyveta moiTxovs erozi-
is sawinaaRmdego RonisZiebaTa farTo programis SemuSavebasa da 
praqtikul ganxorcielebas. aRniSnulis gareSe, qveynis, rogorc 
ekologiur, ise ekonomikur da masTan dakavSirebul socialur sta-
bilurobas mniSvnelovani safrTxe emuqreba. 

 
19.3. saqarTvelos miwis fondis gamoyenebis  

ZiriTadi maCveneblebi 

saqarTvelos miwis resursebis raodenobrivi daxasiaTebisaTvis 
gamoyenebulia 1998 wlis monacemebi. aRniSnuli monacemebiT, saqarT-
velos administraciul sazRvrebSi:  

 miwis saerTo fondi Seadgens – 6949,4 aTas ha-s; 

 sasoflo-sameurneo savargulebi – 2991,1 aTas ha-s. aqedan: sax-
navi – 785,0 aTas ha-s, saZovrebi – 1788,0 aTas ha-s, saTibebi – 
140,6 aTas ha-s, mravalwliani nargavebi – 277,5 aTas ha-s; 

 tyeebi – 2838,3 aTas ha-s; 

 buCqnari – 164,8 aTas ha-s. 
ukanasknel wlebSi mniSvnelovani cvlilebebi moxda saqarTve-

los miwaTsargeblobaSi. kerZod, 918,0 aTasi ha miwis farTobi usas-
yidlod gadaecaT sakuTrebaSi saqarTvelos moqalaqeebs, maT Soris, 
789,7 aTasi ha sasoflo-sameurneo savargulebi: 431,9 aTasi ha saxna-
vi, 185,7 aTasi ha mravalwliani nargavi, 47,6 aTasi ha saTibi da 124,5 
aTasi ha saZovari, ramac kargi safuZveli Seqmna miwebis efeqturad 
gamoyenebisaTvis, magram warmoiqmna garkveuli problemebi miwebis 
dacvis mimarTulebiT, rac sakanonmdeblo gadawyvetas moiTxovs. 

 
19.4. eroziuli procesebiT gamowveuli  
miwis resursebis degradaciis safrTxe 

saqarTvelo miekuTvneba msoflios im qveynebis ricxvs, sadac 
eroziul procesebs metad farTo gavrceleba da saSiSi xasiaTi aqvT. 
saqarTvelos mTagorian raionebSi iSviaTad naxavT iseT ferdobebs, 
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romelic ar iyos erozirebuli da xevebiT daserili. SeimCneva inten-
siuri mewyruli da Rvarcofuli movlenebi. 

eroziuli procesebis intensivobis zrdis erT-erTi mizezi gax-
da mTagoriani teritoriebis didqanobiani ferdobebis intensiuri 
aTviseba am miznebisaTvis Seuferebeli sasoflo-sameurneo teqnikis 
gamoyenebiT. nacvlad imisa, rom es ferdobebi gamogveyenebina kul-
turul saZovrebad (rac gacilebiT nakleb saSiSi iqneboda eroziu-
li procesebis ganviTarebis TvalsazrisiT), maTze daiwyes ufro 
momgebiani saToxni kulturebis: simindis, Tambaqos da sxvaTa moyva-
na. aseTma midgomam didi da gamousworebeli ziani miayena Cvens upir-
veles simdidres – miwas. iq, sadac aseT qmedebas hqonda adgili, gam-
Zafrda erozia, ganviTarda gaudabnoebis, damlaSebis, daWaobebis, ni-
adagis struqturianobis darRvevis, niadagSi humusis Semcvelobis 
Semcirebis da maTi Tanmdevi procesebi. 

eroziuli procesebis ganviTarebis TvalsazrisiT, gansakuTre-
biT rTuli mdgomareobaa Seqmnili zemo imereTis, aWaris, svaneTisa 
da saqarTvelos sxva maRalmTian regionebSi; magram ar unda gvego-
nos rom eroziuli procesebi marto maRalmTiani regionebis senia. 
eroziul movlenebs adgili aqvT TviT kolxeTis dablobzec ki. 

amgvarad, SegviZlia davaskvnaT, saqarTveloSi eroziulma pro-
cesebma metad saSiS zRvars miaRwia da gamoiwvia mniSvnelovani far-
Tobebis degradireba. Sesabamisad, saWiroa daiwyos farTomasStabia-
ni samuSaoebi eroziuli procesebis gavrcelebis arealisa da inten-
sivobis Sesamcireblad.  

 
19.5. niadagis eroziis ZiriTadi saxeebi  

da misi gamomwvevi faqtorebi 

Tu ZiriTadad romeli faqtorebi ganapirobeben eroziuli pro-
cesebis formirebas, ganarCeven eroziis Semdeg saxeebs: 

a) wylismieri erozia – mdgomareobs farTobis zedapirze Camo-
mdinare wylis nakadis mier niadagis zedapiruli fenis nawilakebis 
CamorecxvaSi. ganasxvaveben wvimebiTa da Tovlis dnobiT gamowveul 
wylismieri eroziis procesebs. 

wylismieri eroziis qvesaxes warmoadgens e.w. irigaciuli ero-
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zia, romelic ganpirobebulia sasoflo-sameurneo savargulebis 
morwyvisas niadagis zedapiris CamorecxviT. 

wylismieri eroziis erT-erT qvesaxes warmoadgens e.w. xazovani 
erozia - farTobze formirebuli calkeuli wylis nakadebis zemoq-
medebiT teritoriis daxramva da danawevreba calkeul xazisebr 
formebad. am dros ferdobze warmoiqmneba sxvadasxva sididisa da 
siRrmis naRvarevebi, xramebi da xevebi, Rvarcofebis kalapotebi, xe-
obebi, xeobaTa fskersa da gverdebze adgili aqvs siRrmuli gverdi-
Ti eroziis procesebs. 

b) qarismieri erozia – ganpirobebulia qaris mier niadagisa da 
niadagwarmomqmneli qarebis zeda fenis gamoSrobiTa da Semadgeneli 
nawilakebis watacebiT. 

erTmaneTisagan ganasxvaveben niadagwarmomqmneli qanebisa da 
uSualod niadagis fenis erozias, rodesac adgili aqvs niadagis fe-
nis daSlasa da Semadgenel nawilakebis gadaadgilebas zedapiruli 
wylebisa da qaris zemoqmedebiT. 

g) teqnogenuri erozia – rodesac adgili aqvs niadagisa da 
gruntis Camorecxvas gzebisa da milsadenebis trasebze, nagebobebis 
mSeneblobis dros warmoqmnili ferdobebidan. eroziis es saxe sakma-
odaa gavrcelebuli saqarTvelos teritoriaze. adgili aqvs erozi-
ul procesebs samSeneblo moednebze, tyeTa gakafvis adgilebSi, sam-
To mrewvelobis karierebze da, marTalia, am saxis eroziis zegavle-
na, miwis resursebis raodenobrivi Semcirebis TvalTaxedviT, Seda-
rebiT umniSvneloa, magram eroziis aseTi calkeuli lokaluri kere-
bi mniSvnelovnad auareseben mimdebare garemos ekologiur mdgoma-
reobas. 

eroziuli procesebis kontroli maTi gavrcelebis arealisa da 
intensivobis Semcireba tolerantul (misaReb) sazRvrebamde, SeiZ-
leba moxerxdes organizaciuli, sameurneo, agroteqnikuri, satyeo-
samelioracio, hidroteqnikuri urTierTSemavsebeli RonisZiebebis 
kompleqsis ganxorcielebiT. am RonisZiebebma unda mogvces imis sa-
Sualeba, rom farTobebze daregulirdes zedapiruli Camonadenis in-
tensiuroba, niadagSi gaizardos tenis maragi, aRdges mcenareuli 
safari, gaizardos erozirebuli niadagebis produqtiuloba, Sewydes 
an Sesustdes wylismieri da qarismieri erozia. 
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19.5.1. wylismieri eroziis Tanamedrove mdgomareoba 

wylismieri erozia, niadagis zedapiruli Camorecxvisa da dax-
ramvis procesebi gansakuTrebiT didi intensivobiT mimdinareobs da 
saSiS masStabebs iRebs saqarTvelos notio suptropikebisa da mSra-
li klimatis zonebis borcvian mTiswina nawilSi. dadgenilia, rom 
10÷20 gradusiani qanobis ferdobebidan weliwadSi xSirad Camoirec-
xeba 200÷300 t/ha niadagi. imereTis regionis samxreTis eqspoziciis 
20 gradusiani ferdobebidan saSualod Camoirecxeba weliwadSi 100 
t-mde niadagi heqtridan, 35 gradusiani ferdobebidan ki 150 t-mde 
da meti. aRniSnuli regionis didqanobian ferdobze TiTqmis yvelgan 
SeiniSneba eroziis kvali. eroziuli naRvarevebis siRrme xSirad 0,5 
m-s da ufro metsac aRwevs. garkveuli pirobebis arsebobisas, aseTi 
naRvarevebi TandaTan gadaiqceva xramebad da xevebad. aRmosavleT 
saqarTvelos mSrali klimatis pirobebSi, mcenareulobiT daufarav 
ferdobze wylismieri eroziis procesi ufro intensiurad mimdinare-
obs, vidre sxva regionebSi, rasac ganapirobebs aq gavrcelebuli nia-
dagebis susti mdgradoba eroziisadmi. am regionSi Cveulebrivi in-
tensivobis wvimebis dros 6÷12°-iani ferdobebis 1 ha farTobidan we-
liwadSi saSualod Camoirecxeba 30÷40 t, Tavsxma wvimebisas ki – 
150÷200 t-mde niadagi. 

bolo aTwleulebSi miwebis melioraciasTan dakavSirebiT war-
moiqmna mravali iseTi faqtori, romelmac xeli Seuwyo eroziuli 
procesebis gaZlierebas. kerZod, didqanobiani sarwyavi farTobebis 
arasworad morwyvisas adgili aqvs niadagis gaZlierebul Camorecx-
vas. didqanobiani da, amgvarad, eroziuli TvalsazrisiT potenciurad 
saSiSi farTobebi xasiaTdeba mniSvnelovani danawevrebiT, rac auci-
leblad unda iqnes miRebuli mxedvelobaSi sarwyavi sistemebisaTvis 
morwyvis wesebisa da rwyvis teqnikis SerCevisas. 

 

19.5.2. qarismieri eroziis Tanamedrove mdgomareoba 

saqarTvelos teritoriis mniSvnelovani nawili ganicdis qaris-
mieri eroziis zemoqmedebas. xSirad e.w. mtvriani qariSxlebi SeimCne-
va aTasobiT heqtar farTobze. qarismieri eroziis procesebs adgili 
aqvs rogorc aRmosavleT saqarTvelos samgorisa da alaznis velze, 
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Siraqis, taribanisa da eldaris farTobebze, aseve dasavleT saqarT-
velos teritoriaze. ukanasknel periodSi gvalvebis dros qarismie-
ri eroziis movlenebi SeimCneva kolxeTis dablobzec. 

saqarTvelosaTvis eroziis am saxesTan dakavSirebuli yovel-
wliuri zarali aTeulobiT mln larad SeiZleba Sefasdes. marto sa-
soflo-sameurneo savargulebis niadagebidan qaris mier gamowveuli 
sakvebi elementebis yovelwliuri danakargi daaxloebiT 1 mln do-
laris Rirebulebis sasuqis eqvivalenturia. qarismieri eroziis 
procesis intensivobis Semcirebas didi mniSvneloba aqvs ara marto 
soflis meurneobis produqtebis warmoebis zrdis, aramed niadagis 
biosferos mTavari komponentis SenarCunebisTvis.  

qarismieri eroziis Sesamcireblad aucilebelia, sasoflo-sa-
meurneo savargulebze dainergos niadagdamcavi axali teqnologie-
bi, moewyos mindorsacavi qarsafari zolebi, Camoyalibdes da dacul 
iqnes garkveuli SezRudvebi da moTxovnebi farTobebis dasamuSaveb-
lad gamoyenebul sasoflo-sameurneo meqanizmebze, raTa niadagze 
maTma zemoqmedebam ar gamoiwvios eroziuli procesebis gaZliereba.  

qarismieri eroziis procesis intensivobas gansazRvravs: regio-
nis klimaturi qaris siCqare, ganapira mindorsacavi zolebis arse-
boba da sxv. qarismieri erozia gansakuTrebiT Zlierdeba zamTarsa 
da adre gazafxulze, roca sasoflo-sameurneo savargulebi nakle-
badaa daculi mcenareulobiT da niadagi gaSiSvlebulia. qarismieri 
eroziis gaZlierebas iwvevs niadagis damuSaveba-moxvna beltis gada-
brunebiT, ris Sedegadac mcenareulobis fesvebiT gamagrebuli nia-
dagis eroziisadmi medegi fena qveviT eqceva, xolo gaumagrebeli 
fena ki zemoT amodis.  

aRniSnul faqtorTa gamo qarismieri erozia farTodaa gavrce-
lebuli dasavleT saqarTveloSi. saqarTvelos am nawilSi 2005 wlis 
monacemebiT qarismieri eroziiT dazianebuli iyo sasoflo-sameurneo 
savargulebis 102,5 aTasi ha (cxr. 19.1). intensiuri qarismieri ero-
ziis procesi aseve gaZlierebulia gare kaxeTsa da qarTlis region-
Si rogorc Sida, aseve qvemo qarTlSi, kerZod, gardabnisa da dedof-
liswyaros raionis farTobebze. eroziuli procesi intensiurad mim-
dinareobs dekembridan aprilamde, rodesac aRmosavleT saqarTve-
los teritoriaze adgili aqvs xSir da Zlier qarebs, romelTa siC-
qarec xSirad aRwevs 18÷28 m/wm-s. 

cxrili 19.1   
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qarismieri eroziiT degradirebuli damuSavebuli  
savargulebis farTobebi saqarTvelos regionebis mixedviT 

# regionebi farTobi 
(aTasi ha) 

# regionebi farTobi 
(aTasi ha) 

1 xaSuri 4,0 10 bolnisi 3,0 

2 qareli 3,2 11 sagarejo 106 

3 gori 6,0 12 gurjaani 3,0 

4 cxinvali 1,5 13 siRnaRi 9,0 

5 axalgori 1,2 14 dedofliswyaro 20,0 

6 kaspi 3,2 15 TeTriwyaro 1,6 

7 mcxeTa 2,2 16 dmanisi 2,5 

8 gardabani 20,0 17 axalcixe 2,0 

9 marneuli 8,0 18 axalqalaqi 1,5 

sul      102,5 aTasi ha 

 
19.6. eroziis ganmapirobebeli faqtorebi 

reliefi – reliefi udides rols asrulebs eroziuli proce-
sebis mimdinareobaSi. swored reliefis saxezea damokidebuli atmo-
sferuli naleqebis Sedegad farTobis zedapirze formirebuli wylis 
nakadis energia. rac ufro metia ferdobis qanobi da misi sigrZe, miT 
met kinetikur energias gamoimuSavebs zedapiruli nakadi da miT me-
tia misi dinebis siCqare da, Sesabamisad, misi eroziuli moqmedebac. 

saqarTvelos teritoriis didi nawili moqceulia e.w. did kav-
kasionSi. mTavari orografiuli barieris saSualo simaRle zRvis 
donidan dasavleT nawilSi 2000÷3000 m-ia, centralurSi 4000÷5000 m, 
xolo aRmosavleTSi – 3000÷5000 m. aRsaniSnavia, rom saqarTveloSi 
gvxvdeba adgilebi, sadac miwaTmoqmedebas awarmoeben zRvis donidan 
2000 m da met simaRleze. 

saqarTvelos reliefi xasiaTdeba sakmao sirTuliT: danawevre-
biT, mravalferovnebiT, rac, sxva faqtorebTan erTad, warmoadgens 
eroziuli procesebis intensiuri ganviTarebis mizezs da, amave dros, 
ganapirobebs eroziis sawinaaRmdego RonisZiebebis mravalferovneba-
sac. aseTi reliefis gamo eroziuli procesebi gavrcelebulia sa-
qarTvelos teritoriis udides nawilze, mis TiTqmis yvela regionsa 
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da administraciul raionSi. 

niadagi biosferos umniSvnelovanesi komponentia. igi warmoiS-
va biosferos evoluciis procesSi dedaqanebze klimaturi faqtore-
bis, biocenozis, zeocenozisa da mikroorganizmebis kompleqsuri ze-
moqmedebis Sedegad. 

saqarTvelo, miuxedavad misi teritoriis simcirisa, niadaguri 
pirobebis didi mravalferovnebiT gamoirCeva, rac ganpirobebulia 
saqarTvelos rTuli reliefiT, miwis zedapiris danawevrebiT, kli-
maturi geologiuri pirobebis mkveTri cvalebadobiTa da teqnoge-
nuri rRvevebiT. 

saqarTvelos teritoriaze gamoiyofa sami niadaguri olqi: da-
savleTis, aRmosavleTisa da samxreTis. TiToeul am olqSi niadag-
warmomqmneli procesebis pirobebis mixedviT gamoyofilia zonebi da 
qvezonebi, xolo am ukanasknel farglebSi raionebi da qveraionebi. 
sul saqarTveloSi 48 niadaguri raioni da 169 qveraionia. es asaxu-
lia rukaze (sur. 19.1), romelic momzadda saqarTvelos miwaTmowyo-
bis saxelmwifo saproeqto-saZiebo da samecniero-kvleviTi insti-
tutis, saqarTvelos niadagmcodneobis sazogadoebis, saqarTvelos 
saxelmwifo agraruli universitetis, m. sabaSvilis sax. niadagmcod-
neobis, agroqimiisa da melioraciis samecniero-kvleviTi institutis 
samecniero sabWoebis gadawyvetilebiT. 

rukis Tematuri Sinaarsi daamuSaves saq. mecn. akad. wevr-koresp., 
prof. T. uruSaZem, s.m.m.d. n. iaSvilma, prof. a. Carqselianma, o. gag-
niZem, T. gugunavam, k. zarandiam, prof. a. TavarTqilaZem, doc. r. kir-
valiZem, prof. r. kirvaliZem, prof. v. leJavam, s.m.m.d. r. lorTqifa-
niZem, g.m.k. mardaleiSvilma, s.m.m.k. j. maWavarianma, el. mgelaZem, 
prof. k. mindelma, g.m.k. r. petriaSvilma, b. tabiZem, prof. n. tarasa-
Svilma, prof. S. falavandiSvilma, s. farulavam, doc. a. yanCavelma 
da s.m.m.d. T. CxeiZem. 

eroziuli procesebis intensivoba bevradaa damokidebuli nia-
dagwarmomqmnel qanebze, maT liTologiur Semadgenlobaze. saqarT-
velos niadagebidan erozias yvelaze metad ganicdis is niadagebi, 
romlebic ganviTarebulia liosebsa da liosisebr Tixnarebze. maT 
saqarTvelos teritoriis didi nawili ukaviaT. 
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19.6. eroziis ganmapirobebeli faqtorebi 311 
eroziisadmi winaaRmdegobis unari didadaa damokidebuli niada-

gis fizikur-qimiur, wylovan-fizikur maxasiaTeblebze, mis meqani-
kur Semadgenlobaze, niadagis nawilakebis SeWidulobis unarze, 
wyalmedegobaze da sxv.  

aRsaniSnavia isic, rom niadagis nawilakebs Soris moqmedi SeWi-
dulobis Zala da saerTod niadagis mdgomareoba eroziis mxriv bev-
radaa damokidebuli niadagSi humusis Semcvelobaze, STanTqmuli 
kompleqsis Semadgenlobaze. organuli nivTierebebi, wvrili koloi-
duri fraqciebi xels uwyobs wyalmedegi agregatebisa da niadagis 
nawilakebs Soris kavSirebis Seqmnas da, amgvarad, eroziis intensi-
vobis Semcirebas. 

zemoT aRniSnul faqtorTa gamo Savmiwa niadagi ufro mdgradia 
eroziisadmi, vidre ruxi tyis niadagi. mZime meqanikuri Semadgenlo-
bis niadagi ufro mdgradia eroziisadmi, vidre msubuqi niadagebi. 
saerTod, yvelaze ufro saSiSi, eroziuli procesebis ganviTarebis 
TvalsazrisiT, aris qviSovani niadagi. aseTi niadagebi gansakuTre-
biT intensiurad irecxeba Tovlis dnobis dros, rodesac ferdobeb-
ze formirdeba mZlavri, maRali gamrecxunarianobis mqone zedapiru-
li Camonadeni. 

 
19.6.1. klimaturi pirobebi,  

hidrometeorologiuri faqtorebi 

saqarTvelos teritoria mdebareobs suptropikuli-klimaturi 
sartylis ukidures CrdiloeT nawilSi. misTvis damaxasiaTebelia 
klimaturi pirobebis mravalferovneba. klimaturi pirobebis mixed-
viT saqarTvelo iyofa or, erTmaneTisagan mkveTrad gansxvavebul, 
regionad – dasavleT da aRmosavleT saqarTvelod. maT Soris sazR-
vars qmnian lixisa da arxianis qedebi. 

saqarTvelosaTvis damaxasiaTebelia Tavsxma wvimebi wlis 
Tbil periodSi, rac ZiriTadad gamowveulia atmosferoSi mimdinare 
frontaluri procesebiT. isini, Tavis mxriv, ganpirobebulia dasav-
leTidan aRmosavleTisaken mimarTuli haeris civi masebis SemoWriT. 
aRniSnuli procesebi gansakuTrebiT aqtiurad  mimdinareobs civ-
gomboris qedis samxreT-dasavleT ferdobsa da kaxeTis qedze. md. 
Tergis zeda nawilSi, TrialeTis qedis CrdiloeT da lixis qedis 
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dasavleT ferdobebze. zemoT CamoTvlil adgilebSi naleqebis maqsi-
malurma sididem SeiZleba miaRwios 80÷160 mm-s dRe-RameSi. Tavsxma 
wvimebis intensivoba aRwevs 0,125 mm-s wuTSi. is, rom saqarTveloSi 
Tavsxma wvimebis mniSvnelovani raodenoba modis swored im period-
ze, roca sasoflo-sameurneo savargulebi mcenareulobiT ar aris 
dafaruli, xels uwyobs eroziuli procesebis intensifikacias. 

 
19.7. niadagis eroziis kanonzomierebani 

niadagis erozia bunebrivi faqtorebisa da adamianis sameurneo 
saqmis rTuli urTierTqmedebis Sedegia. erozia da niadagSemqmneli 
procesebi erT sawinaaRmdego mimarTulebiT mimdinareoben. erozia 
amcirebs niadagis sisqes, mis nayofierebas, niadagwarmomqmneli pro-
cesi ki piriqiT, niadags qmnis, samwuxarod am procesebis intensiu-
roba metad gansxvavdeba erTmaneTisagan da es gansxvaveba adamiani-
saTvis araxelsayrelia. Tu buneba 100÷150 weli undeba 1 sm sisqis 
niadagis fenis Seqmnas, erTi Tavsxma wvima sakmarisia niadagis fenis 
gadarecxvisaTvis. eroziis Sedegad Camorecxili niadagis didi rao-
denoba sakveb nivTierebebs kargavs, radgan sakvebi nivTierebebis maq-
simalur koncentracias adgili aqvs swored niadagis zeda fenaSi, 
romelic irecxeba eroziis Sedegad. 

eroziis procesebis ganmapirobebuli bunebrivi faqtorebia: ni-
adagis reliefi, niadagis mdgradoba eroziisadmi, mcenareuli safa-
ris niadagdamcavi klimaturi da hidrometeorologiuri faqtorebi 
– upirveles yovlisa e.w. ganpirobebuli naleqebis raodenoba da in-
tensivoba, niadagis gayinvis zedapiruli Camonadenis parametrebi. 

dakvirvebaTa monacemebi gviCveneben, rom ferdobebis sigrZesa 
da qanobis zrdasTan erTad izrdeba naleqebis dros mis zedapirze 
wylis Camonadenis moculoba da Sesabamisad, eroziis intensivobac. 

niadagis Camorecxva eqvemdebareba mTel rig hidromeqanikur ka-
nonzomierebebs. eroziuli procesebis intensivobaze did zegavlenas 
axdens ferdobis eqspozicia. rogorc ukve aRvniSneT, niadagis Camo-
recxvac da reliefis danawevrebac ufro aqtiurad mimdinareobs 
samxreTis eqspoziciis mqone ferdobze. es gansakuTrebiT exeba kavka-
sionis qedis ferdobebs. 

mcenareuli safari warmoadgens niadagis eroziisagan dacvis 
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mZlavr faqtors. xSiri tyeebis qveS niadagis erozia gacilebiT Sem-
cirebulia. kulturul mcenareulobasac, Tu is kargadaa ganviTare-
buli, SeuZlia efeqturad daicvas niadagi eroziisagan. 

dadgenilia rom mravalwliani balaxi sakmaod saimedod icavs 
ferdobs eroziisagan. konkretulad, mravalwliani balaxis safar-
qveS niadagis Camorecxva ferdobidan saSualod mcirdeba 100÷150-jer, 
SiSvel ferdobTan SedarebiT. 

eroziis erT-erT saxeobas warmoadgens xazobrivi erozia – 
xramwarmoqmna. igi ZiriTadad gvxvdeba Zveli hidrografiuli qselis 
mimdebare ferdobebze. ferdobebis sigrZivi gadarecxva ZiriTadad 
mimdinareobs Camonadenis Zveli Rartafebis gaswvriv an sxvadasxva 
xelovnuri nagebobebisa da komunikaciebis, magaliTad, gzebis sazRv-
rebze. rac ufro didia ferdobis sigrZe da mkafiodaa masze gamoxa-
tuli calkeuli Rartafebi, miT metia xevwarmoqmnis procesis in-
tensivoba.  

 
19.8. adgilobrivi pirobebisa da Taviseburebebis Sesabami-

si eroziis sawinaaRmdego RonisZiebani 

niadagdamcavi miwaTmoqmedebis sistemis arsi mdgomareobs sa-
soflo-sameurneo kulturebis warmoebisas eroziuli procesebis 
zemoqmedebis gaTvaliswinebas, miwis dacvasa da mis racionalur ga-
moyenebaSi. 

optimaluri mosavlianobis misaRwevad saWiroa niadagi dacul 
iqnes eroziuli procesebis yovelgvari mavne zemoqmedebisagan. ero-
zirebuli ferdobebi da maTze warmoqmnili calkeuli erozirebuli 
laqebi saWiroa droulad iqnes aRdgenili niadagis zeda fenaSi la-
mis an humusis SetaniT, risTvisac gamoiyeneba kaSxlebTan, zeda bief-
Si dagrovili danaleqi lami an mSeneblobis dros samSeneblo moed-
nebis zedapirebidan moxsnili humusis fena. 

mTel rig qveynebSi farTodaa gavrcelebuli miwaTmoqmedebis 
iseTi mimarTulebebi, romlebic dafuZnebulia miwaTmoqmedebis kon-
kretul organizaciaze, anu e.w. konturul miwaTmoqmedebaze, romel-
ze gadasvlac erTdroulad ramdenime problemis gadawyvetis saSua-
lebas iZleva. konturuli zolmorigeobiTi miwaTmoqmedeba gulisx-
mobs zedapiruli Camonadenis regulirebas, miwaTmoqmedebis warmoe-
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bas bunebriv kompleqsSi. konturuli zolmorigeobiTi miwaTmoqme-
deba iZleva imis saSualebas, rom Seiqmnas gzisa da tyis zolis sis-
temebi, wyalsadinarebis gaswvriv moewyos wyaldacvis zonebi da a.S. 

 
19.9. saxnavi farTobebisaTvis gaTvaliswinebuli  

eroziis sawinaaRmdego specialuri  
agroteqnikuri RonisZiebebi 

a) niadagdamcavi RonisZiebani mzralad moxnuli farTobebisaT-
vis – im ferdobebis damuSavebis dros, romelTa qanobic 2°-s aRema-
teba, did eroziis sawinaaRmdego efeqts iZleva ferdobis ganivi mi-
marTulebiT xvna. ufro maRalqanobiani ferdobebis SemTxvevaSi ga-
nivi mimarTulebiT xvna SeTavsebuli unda iqnes sxva niadagdamcav 
RonisZiebebTan. e.i. ganivi mimarTulebiT niadagis moxvna unda iyos 
fonze, romelzec Semdgom ganxorcieldeba sxva niadagdamcavi Ro-
nisZiebebi. 

cvalebadqanobiani ferdobebis moxvnac aseve unda ganxorciel-
des ferdobis gardigardmo, horizontalebis mimarTulebiT. 

farTobebis damuSavebisas saWiroa mimarTon Semdeg niadagdam-
cav RonisZiebebs: 

xvnis siRrmis gazrda – warmoadgens ferdobze zedapiruli Ca-
monadenis sididisa da, Sesabamisad, eroziuli procesebis intensivo-
bis Semcirebis saSualebas. niadagis moxnuli, fxvieri fenis sisqis 
zrdasTan erTad sagrZnoblad matulobs niadagis wyalgamtarianoba, 
mcirdeba Camonadenis simZlavre da, Sesabamisad, eroziuli procese-
bis intensivobac; 

niadagis kombinirebuli damuSaveba – warmoadgens niadagis da-
muSavebis sxvadasxva meTodebis – beltis gadabrunebiT, mSralze 
moxvnisa da beltis gadaubruneblad moxvnis urTierTSerwymas. nia-
dagis kombinirebuli damuSaveba SeiZleba ganxorcieldes saerTo 
moxmarebis saxnisebiT; 

Wvretianoba – warmoadgens mniSvnelovan niadagdamcav da fer-
dobis zedapiruli Camonadenis sididis damaregulirebel RonisZie-
bas. igi iZleva saSualebas, niadagis damuSavebisas ferdobis zeda-
pirze, misi qanobis gardigardmo gakeTdes daaxloebiT 40÷45 sm siR-
rmis viwro Wvretebi, erTmaneTisagan 140 sm-is dacilebiT. aseT 
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wyvil-wyvilad gatarebul WvretTa Soris manZili damokidebulia 
ferdobis qanobze da icvleba 1,4-dan 10 m-mde. rac metia ferdobis 
qanobi, miT ufro naklebi unda iyos WvretTaSorisi manZili. aRniS-
nuli Wvretebi zrdian niadagis Rrma fenebSi wylis CaJonvis sidi-
des, rac niadagdamcavi eroziis sawinaaRmdego efeqts iZleva. 

agroteqnikuri damuSavebisas saWiroa iseTi xerxebis gamoyene-
ba, romelTa saSualebiTac niadagi inarCunebs damcav mcenareul sa-
fars. aRniSnuli mizniT xSirad mimarTaven sasoflo-sameurneo far-
Tobebis calkeul zolebad damuSavebas farTobis qanobis gardigar-
dmo da maT Soris awyoben e.w. kulisur naTesebs. kulisebis sigane 3 
m-mdea. kulisebze Tesvas awarmoeben Semodgomaze an gazafxulze. am 
meTodis gamoyeneba gansakuTrebiT Sedegiania qarismieri eroziis 
procesebis intensivobis Sesamcireblad. 

b) erTwliani sasoflo-sameurneo kulturebis vegetaciis peri-
odSi Casatarebeli niadagdamcavi RonisZiebebi – erTwliani sasof-
lo-sameurneo kulturebi Tavisi biologiuri Taviseburebebis gamo, 
vegetaciis sawyis periodSi ver icaven niadags Tavsxma wvimebisagan 
da am wvimebisas formirebuli zedapiruli Camonadenis eroziuli ze-
moqmedebisagan. arada, swored am periodSi sWirdeba niadags yvelaze 
metad niadagdamcavi RonisZiebebis Catareba, rac mdgomareobs niada-
gis Rrmad gafxvierebaSi, farTobis zedapirze Wvritebisa da wyveti-
li kvlebis mowyobaSi. Tanabarqanobian ferdobebze, simindis naTese-
bis SemTxvevaSi, wyvetili kvlebis mowyobis nacvlad mimarTaven si-
mindis niadagiT Semoyras. aRniSnuli RonisZiebani iwvevs wylis naka-
dis Sekavebas naxnavze gaCenil CaRrmavebul adgilebSi, riTac Zli-
erdeba niadagis filtraciis unari, niadagSi wylis CaJonva. 

g) niadagdamcavi RonisZiebebi farTobebis morwyvisas – morwy-
vis ZiriTadi funqciaa sasoflo-sameurneo kulturebisaTvis vegeta-
ciis periodSi niadagis tenianobis optimaluri reJimis Seqmna. amas-
Tan, morwyvam ar unda gamoiwvios e.w. irigaciuli erozia, risTvisac 
unda SeirCes morwyvis iseTi wesebi, teqnika da reJimi, romlis dro-
sac gamoricxuli iqneba niadagis zedapirze gamrecxi zedapiruli Ca-
monadenis formireba. 

irigaciuli eroziis movlenebi gansakuTrebiT intensiurad mim-
dinareobs kvlebSi miSvebiT morwyvisas. Tu kvlis qanobi da xarji 
aRemateba mocemuli pirobebisaTvis dasaSveb sazRvrebs, iwyeba nia-
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dagis irigaciuli eroziis intensiuri procesi. amitom didqanobiani 
ferdobebis morwyvisas gamoyenebuli unda iyos morwyvis iseTi wese-
bi da teqnika, droebiTi sarwyavi qselis ganlagebis iseTi sqema, ro-
melic ar gamoiwvevs irigaciul erozias. daculi unda iqnes mTeli 
rigi moTxovnebi: magaliTad, ar SeiZleba erTsa da imave ferdobze 
iseTi kulturebis moyvana, romlebic gansxvavdebian morwyvis vade-
biTa da normebiT. 

yvela sarwyav sasoflo-sameurneo savargulebze saWiroa Ca-
tardes niadagdamcavi RonisZiebani, rogorc urwyav, aseve sarwyav 
miwebzec eroziuli procesebis intensivobis Sesamcireblad saWi-
roa, farTobebis damuSaveba da xvna Tesva Catardes farTobis qano-
bis gardigardmo. marcvlovani kulturebiTa da mravalwliani bala-
xiT dakavebuli sarwyavi farTobebisaTvis kargi eroziis sawinaaR-
mdego efeqti aqvs niadagis Wvretianobas, Wvretiani kvlebis mowyo-
basa da wyvetili kvlebis ganxorcielebas. 

ferdobebis morwyvisas did eroziis sawinaaRmdego efeqts iZ-
leva konturuli zolebi, roca sarwyavi kvlebi iWreba horizonta-
lebis paralelurad an mcire kuTxiT horizontalebis mimarT. 

irigaciuli eroziis intensivobis Semcirebis erT-erTi mniSvne-
lovani saSualebaa dawvimebiTi morwyva. dawvimebiTi rwyvisas ero-
ziuli procesebis intensivoba mniSvnelovnad mcirdeba zedapirul 
rwyvasTan SedarebiT. 

irigaciuli eroziis Semcirebis TvalsazrisiT gansakuTrebiT 
maRalefeqturia wveTuri da e.w. niadagqveSa rwyva. aseTi morwyvis 
wesebi praqtikulad gamoricxaven irigaciuli eroziis ganviTarebas. 

eroziis sawinaaRmdego RonisZiebebis gatarebis Semdeg am far-
Tobze aucilebelia gatardes niadagis nayofierebis amaRlebis komp-
leqsuri RonisZiebebi. 

d) dateraseba – farTobebis eroziisagan dasacavad terasebs 
awyoben im ferdobebze, romelTa farTobebis konturuli da zolo-
vani damuSaveba da sxva RonisZiebani ar iZlevian sasurvel Sedegebs. 
unda avRniSnoT, rom ferdobebis dateraseba mimarTulia eroziis sa-
winaaRmdego agroteqnikuri RonisZiebebis gasaZliereblad da ar 
cvlis RonisZiebebs. 

dateraseba warmoadgens erT-erT yvelaze efeqtur eroziis sa-
winaaRmdego RonisZiebas 10°-ze meti qanobis ferdobebisaTvis. tera-
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sebis mowyobis Semdeg, praqtikulad, TiTqmis wydeba zedapiruli Ca-
monadeni. izrdeba niadagSi tenisa da sakvebi nivTierebebis raodeno-
ba, iqmneba normaluri pirobebi sasoflo-sameurneo meqanizmebis ga-
mosayeneblad. 

mravalwliani kulturebisaTvis terasebis saukeTeso saxed iT-
vleba safexurebiani terasebi. terasebis mowyoba unda xdebodes ar-
sebuli rekomendaciebis moTxovnaTa dacviT. 

 

19.10. eroziuli movlenebis aRmofxvrisaTvis saWiro teq-
nologiuri procesebi da maTTvis gankuTvnili  

teqnikuri saSualebebi 

eroziis sawinaaRmdego RonisZiebebis Sesasruleblad SeiZleba 
gamoyenebul iqnes greideri, buldozeri, gamafxvierebeli, guTnebi, 
CamtvirTveli, sasuqis Semtani. saTesi da saTibi manqanebi, xolo te-
rasebze gaSenebuli sasoflo-sameurneo kulturebis movlisaTvis ki 
- niadagdamamuSavebeli da mavneblebisa da daavadebebis winaaRmdeg 
gankuTvnili manqanebi. 

saTib-saZovrebze eroziuli movlenebis Semcirebisa da maTi ga-
umjobesebisaTvis saWiroa Catardes 6-8 operacia yovel 3-4 weli-
wadSi erTxel. es operaciebia: niadagis dafarcxva diskoebiani farc-
xiT, balaxebis SeTesva, herbicidebis Setana, saZovrebis dafarcxva, 
niadagis daRarva, mineraluri sasuqebis Setana, kordis aeraciuli 
procesis gaumjobeseba, kolboxebis moWra da mosworeba. es samuSao-
ebi sruldeba: diskoebiani saoSiT, balaxebis saTesiT, Semasxureb-
liT, saToxi farcxebiT, damRaravi da sasuqis Semtani da kolboxe-
bis momWreli manqanebis gamoyenebiT. 

im farTobebis damuSavebisas, romlebic ganicdian qarismier 
erozias, dauSvebelia beltis gadabrunebiT xvna. es procesi Secv-
lilia niadagis damuSavebiT brtyeli damWrelebis saSualebiT ise, 
rom rac SeiZleba meti nawverali darCes niadagis zedapirze. 

niadagis ZiriTadi da Tesviswina damuSavebisa da Tesvis dros 
unda Sesruldes Semdegi operaciebi: nawveralis aoSva, niadagis gaf-
xviereba, niadagis ZiriTadi damuSaveba, dafarcxva, Tesviswina damu-
Saveba, Tesva da naTesebis damuSaveba. 

am procesebis Sesasruleblad gamoiyeneba 5 dasaxelebis 11 sxva-
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dasxva markis specialuri manqanebi: safarcx-saToxni, kultivator-
brtyladdamWreli, brtyladdamWreli-gamafxvierebeli, sxvadasxva 
markis saTesebi da mimtkepnebi. 

wylismieri eroziuli movlenebis Tavidan acilebis mizniT da-
muSavebulia niadagis ZiriTadi da Tesviswina damuSavebis teqnolo-
gia rogorc sagazafxulo, aseve saSemodgomo kulturebisaTvis, wi-
namorbedi kulturebis gaTvaliswinebiT. igi Seicavs Semdeg opera-
ciebs: niadagis aoSva, niadagis ZiriTadi damuSaveba-gafxviereba, 
eroziis sawinaaRmdego wyalSemkrebi kvlebis daWra, niadagis daRar-
va, dafarcxva, Tesviswina damuSaveba, Tesva, naTesebis mitkepna da na-
Tesebis dafarcxva. am procesebis Sesruleba damokidebulia dasaTes 
da winamorbed kulturaze. 

aRniSnuli procesebi sruldeba specialuri manqanebis kompleq-
sis gamoyenebiT, romelic 7 dasaxelebis 10 sxvadasxva manqanisa da 
mowyobilobisaTvis Sedgeba. es manqanebia: saoSi guTani, ufrTo gu-
Tani, kultivator-gamafxvierebeli, niadagis damRarav-damRruebe-
li, sxvadasxva tipis saTesebi, mimtkepni, arxis saWreli da xnulis 
gamasworebeli mowyobilobebi. 

nakveTebi, romlebic ganicdian rogorc qarismieri, ise wylis-
mieri eroziis zemoqmedebas, moiTxoven niadagis Tavisebur damuSave-
bas. amis gansaxorcielebeli operaciebis raodenoba damokidebulia 
mosayvan kulturaze da imaze, Tu romeli kulturis Semdeg warmoebs 
misi moyvana. am operaciebis Sesasruleblad saWiroa 4 dasaxelebis 9 
sxvadasxva tipis sasoflo-sameurneo manqana. es manqanebia: safarcx-
saToxni, kultivator-brtyladdamWreli, brtyladdamWrel-gama-
fxvierebeli, sxvadasxva markis saTesebi da mimtkepnebi. 

 
19.11. saqarTvelos sasoflo-sameurneo savargulebis ga-
dayvana miwaTmoqmedebis landSaftur-adaptur sistemaze 

msoflios mowinave qveynebSi damuSavebulia miwebis eroziisa-
gan damcavi RonisZiebebis sistema, romlis gamoyenebac saSualebas 
iZleva mniSvnelovnad SevamciroT eroziuli procesebiT gamowveuli 
niadagis danakargebi. eroziisagan niadagis dacvis, mTagoriani teri-
toriis ekologiuri wonasworobis SenarCunebis erT-erT perspeqti-
ul da saqarTvelosaTvis mizanSewonil mimarTulebad SeiZleba CaiT-
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valos miwaTmoqmedebis landSaftur-adapturi sistema. 
landSaftis cnebaSi igulisxmeba is bunebriv-teritoriuli 

kompleqsi, romlis ZiriTadi Semadgeneli komponentebia reliefi da 
romlis agroteqnikuri RonisZiebebis gadamuSavebis Sedegad buneb-
rivi landSaftebi gardaiqmneba agrolandSaftad. 

bunebrivi landSaftebis sasoflo-sameurneo aTvisebis erT-erTi 
Sedegia landSaftis sivrciTi struqturis mniSvnelovani cvlile-
bebi, sasoflo-sameurneo savargulebis sxvadasxva farTobisa da 
konfiguraciis formireba. teritoriis danawevreba mniSvnelovnad 
amcirebs sasoflo-sameurneo savargulebis gamoyenebis koeficients 
da, Sesabamisad, damuSavebuli farTobis sidides. 

landSafturi miwaTmoqmedebis dros saWiroa yvela nakveTisa-
Tvis SemuSavdes misi mdgomareobis SenarCunebis an gajansaRebis di-
ferencirebuli programa, dafuZnebuli mecnierulad dasabuTebul 
prognozze. miwaTmoqmedebis landSaftur-adapturi sistemidan ga-
momdinare niadagdamcavi RonisZiebebi unda ganxorcieldes landSaf-
tis ara romelime calke aRebuli elementisaTvis, aramed isini op-
timalur zemoqmedebas unda axdendnen landSaftis yvela komponent-
ze. mTavaria, landSaftis ara erTi romelime elementis, aramed mTe-
li garemomcveli bunebis dacva degradaciisagan. 

landSafturi sistemis ganxorcielebisas aucilebelia: niada-
gis damuSaveba warmoebdes niadagdamcav RonisZiebaTa gaTvaliswine-
biT; SemoRebul iqnes niadagis saxisa da reliefis Sesabamisi Tesl-
brunva; sasuqebisa da Sxamqimikatebis Setanis zonaluri sistema; 
upiratesoba mieces niadagis nayofierebis aRdgenis iseT biologiur 
meTodebs, rogoricaa sideracia, mravalwliani balaxebis naTesebis 
gafarToeba, erTwliani cercvovani kulturebis Tesva, namjisa da 
Calis gonivrulad gamoyeneba. 

landSafturi miwaTmoqmedebis dros, niadagis meqanikur damu-
SavebasTan erTad, didi roli eniWeba niadagis biologiur gafxvie-
rebas mcenareebis fesvebis sistemisa da faunis warmomadgenelTa 
meSveobiT. 

landSafturi miwaTmoqmedebisas eroziis sawinaaRmdego mniSvne-
lovan RonisZiebas warmoadgens farTobis zedapirze zolovani naTe-
sebis mowyoba. calkeul zolebze, romelTa sazRvrebic horizonta-
lebis paraleluria, monacvleobiT iTeseba saToxni kulturebi da 
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mravalwliani balaxebi ise, rom mravalwliani balaxiT daTesili 
ubnebi amcireben zedapiruli nakadis formirebasa da eroziuli 
procesebis ganviTarebas. 

gansakuTrebuli yuradReba unda daeTmos landSaftis degrada-
ciis erT-erT iseT mniSvnelovan komponents, rogoricaa xramebisa 
da xevebis warmoqmna. es sakiTxi metad aqtualuria saqarTvelosaT-
vis, radgan CvenTan saSualod, sustad da Zlier danawevrebuli far-
Tobebi Seadgenen, Sesabamisad, saerTo farTobis 5÷10%-dan 20÷30%-
mde. saWiroa gamoyenebul iqnes xevebis Semdgomi zrdis SemaCerebeli 
RonisZiebebi, specialuri sainJinro, hidroteqnikuri nagebobebi, 
farTobebis dateraseba. ferdobebis danawevrebis procesis SeCereba 
ekologiurad gawonasworebuli agrolandSaftebis SeqmniT. 

 

19.12. erozirebuli farTobebis ganawileba  
saqarTvelos teritoriaze 

sasoflo-sameurneo savargulebidan erozia yvelaze metad gav-
rcelebulia saxnav farTobebze. 

saqarTveloSi saxnavi farTobebis 54,1% ganlagebulia 2°-mde 
qanobis mqone ferdobze, 22,5% – 2,5°-mde qanobis ferdobze, 14% – 
5÷10°-mde qanobis ferdobze, 6%-mde – 10÷15°-mde qanobis ferdobze, 
3,4% – 15°-ze ufro meti qanobis ferdobze. erozirebuli farTobe-
bis ganawilebis monacemebi saqarTvelos calkeuli administraciu-
li raionebis mixedviT moyvanilia cxrilSi 19.2. 

cxrili 19.2     
eroziuli farTobebis ganawileba saqarTvelos  
administraciuli raionebis mixedviT (aTasi ha) 

# raionebi 
saxnavi 
sul 

(aTasi ha) 

aqedan erozirebuli 

sustad saSualod Zlierad 

1 2 3 4 5 6 
1 axalqalaqi 33,9 2,1 1,3 0,7 
2 ninowminda 25,6 1,9 1,0 0,2 
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cxrili 19.2 (gagrZeleba)      

1 2 3 4 5 6 

3 axalcixe 8,3 3,0 1,0 0,5 

4 adigeni 4,3 1,3 1,0 0,5 

5 aspinZa 5,3 2,1 0,4 0,1 

6 xaSuri 9,6 1,2 1,0 0,5 

7 qareli 14,1 4,3 0,8 0,4 

8 gori 20,0 3,4 2,5 0,2 

9 kaspi 10,9 3,0 1,9 0,2 

10 borjomi 3,6 0,8 1,0 0,5 

11 sagarejo 31,9 5,0 2,6 1,1 

12 gurjaani 11,8 3,6 3,7 0,9 

13 siRnaRi 37,2 6,3 3,0 0,5 

14 dedofliswyaro 54,1 3,3 1,8 0,2 

15 Telavi 7,2 2,6 0,5 0,2 
16 axmeta 4,8 0,4 0,7 0,2 
17 yvareli 8,3 0,3 0,2 – 

18 lagodexi 20,2 0,1 0,3 – 

19 gardabani 39,7 7,8 4,3 0,4 

20 mcxeTa 10,9 2,7 1,7 0,3 

21 marneuli 26,9 4,5 2,1 0,5 

22 bolnisi 15,1 4,3 2,3 0,1 

23 walka 18,5 5,4 3,0 – 

24 duSeTi 7,8 2,7 1,2 0,3 

25 TeTriwyaro 19,0 5,6 3,3 0,7 

26 dmanisi 8,8 2,8 0,6 0,1 

27 TianeTi 12,3 4,1 2,1 0,3 

28 
cxinvalis regi-

oni 
18,7 5,5 6,1 1,7 

29 
sul aRmosavleT 

saqarTvelo 
488,8 90,1 51,4 11,3 

30 
q. wyaltubos 

zona 
12,5 2,2 0,6 0,1 

31 samtredia 10,3 0,3 1,0 – 
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cxrili 19.2 (gagrZeleba)      

1 2 3 4 5 6 

32 xoni 6,1 0,5 0,2 – 

33 vani 3,7 1,5 0,7 0,7 

34 baRdaTi 2,9 1,0 0,2 0,1 

35 zestafoni 3,9 1,3 1,1 0,7 

36 Terjola 5,2 2,1 1,1 0,5 

37 q. WiaTuris zona 4,9 2,3 1,4 1,0 
38 saCxere 6,0 2,1 1,1 0,8 
39 xaragauli 2,8 1,5 1,2 0,3 
40 q. tyibulis zona 2,4 0,8 0,7 0,2 
41 Oni 1,3 0,6 0,5 0,1 
42 ambrolauri 2,6 1,0 0,8 0,3 
43 cageri 2,4 1,4 0,9 0,2 
44 lentexi 1,3 0,6 0,5 0,2 
45 abaSa 12,2 – – – 
46 senaki 9,1 0,2 0,1 0,1 
47 martvili 6,1 0,3 0,2 0,1 
48 zugdidi 10,1 0,1 0,2 - 
49 xobi 12,2 – – – 
50 walenjixa 2,3 0,2 0,1 0,1 
51 Cxorowyu 3,7 0,3 0,3 0,2 
52 ozurgeTi 5,0 0,8 0,2 – 
53 lanCxuTi 5,0 0,8 0,2 – 
54 Coxatauri 1,8 1,2 0,4 0,1 
55 mestia 0,9 0,3 0,5 – 

56 
sul dasavleT 

saqarTvelos ra-
ionebi 

136,7 23,4 14,2 5,8 

57 afxazeTi 36,1 3,7 5,8 0,1 
58 aWara 8,8 2,7 2,5 0,1 

59 
sul dasavleT 
saqarTvelo 

181,6 29,8 22,5 6,0 

sul saqarTveloSi 670,4 119,9 73,9 17,3 
sul erozirebuli 211,1 
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19.13. saqarTvelos teritoriis eroziuli daraioneba 

niadagur-eroziuli procesebis intensivobis mixedviT saqarT-
velos teritoria SeiZleba daiyos Semdeg raionebad: 
1. kolxeTis dablobis landSaftebi – xasiaTdeba sustad ganviTare-

buli eroziuli procesebiT, romlebSic sWarbobs gverdiTi ero-
zia. 

2. dasavleT saqarTvelos vakis, gorak-borcvebisa da mTis qvabule-
bis landSaftebi – xasiaTdeba ZiriTadad qimiuri eroziis proce-
sebiT wylismieri eroziis monawileobiT. 

3. aRmosavleT saqarTvelos vakis, gorak-borcvebisa da mTis qvabu-
lebis landSaftebi – xasiaTdeba ZiriTadad qimiuri eroziis pro-
cesebiT - wylismieri eroziis monawileobiT. 

4. aRmosavleT saqarTvelos vakis, gorak-borcvebisa da mTis qvabu-
lebis landSaftebi – xasiaTdeba ZiriTadad qimiuri eroziis pro-
cesebiT, Tumca adgili aqvs wylismieri eroziis procesebsac. 

 
19.14. eroziis sawinaaRmdego  
hidroteqnikuri RonisZiebebi 

eroziis sawinaaRmdego niadagdamcavi agroteqnikuri RonisZie-
bebi sagrZnob efeqts iZleva mxolod SedarebiT mcire (4÷5°-mde) qa-
nobis mqone ferdobebisaTvis. amitom, aRniSnul agroteqnikur Ro-
nisZiebebTan erTad, rogorc farTobis zedapirze, ise arsebul hid-
rografiul qselSi Camdinare wylis nakadis eroziuli zemoqmedebis 
Sesamcireblad aucilebelia mivmarToT specialuri sainJinro hid-
roteqnikuri nagebobebisa da maT gamoyenebaze dafuZnebuli RonisZi-
ebebis ganxorcielebas. 

eroziis sawinaaRmdego hidroteqnikuri nagebobebis mSenebloba 
sakmaod did xarjebTanaa dakavSirebuli. magram, samagierod, maT Za-
luZT sakmaod mokle vadebSi, TiTqmis aSenebisTanave mogvcen mniSvne-
lovani eroziis sawinaaRmdego efeqti, Sewyviton eroziuli procese-
bis mavne zemoqmedeba, amitom hidroteqnikur RonisZiebebs eroziis sa-
winaaRmdego niadagdamcavi RonisZiebebis kompleqsSi mniSvnelovani 
adgili ukaviaT. maT axorcieleben maSin, rodesac agroteqnikuri da 
fitomelioraciuli RonisZiebebi ver iZleva sakmao efeqts. 
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saqarTvelos teritoriaze eroziis sawinaaRmdego hidroteqni-
kuri RonisZiebebi sakmaod farTodaa gamoyenebuli. maT ZiriTadad 
mimarTaven xevebis swrafad da saimedod gasamagreblad. saqarTvelo-
Si, hidroteqnikuri qselis metismeti sixSiris gamo, xevebsa da mdi-
nareTa xeobebSi mimdinare rogorc siRrmiT, ise napirebis eroziis 
procesebs sakmaod didi gavrceleba aqvT. gansakuTrebiT saSiSia 
eroziuli procesebi mdinareebis saTaveebSi. im SemTxvevaSi, Tu mdi-
naris kalapoti da napirebi agebulia gamofituli, advilad garec-
xvadi qanebisgan, intensiuri wvimebis gavleniT SeiZleba warmoiqmnes 
didi damangreveli Zalis mqone Rvarcofuli nakadebi. Tavsxma wvime-
bisa da Tovlis intensiuri dnobis periodebSi mdinare gadmodis na-
pirebidan da adgili aqvs wyaldidobas. nadgurdeba Walebsa da dab-
lob adgilebSi ganlagebuli sasoflo-sameurneo savargulebi, sxva-
dasxva daniSnulebis nagebobebi da komunikaciebi. aRsaniSnavia, rom 
SeimCneva wyaldidobebis Sedegad gamowveuli zaralis matebis ten-
dencia.  

wyaldidobebisgan qalaqebis samrewvelo nagebobebisa da sasof-
lo-sameurneo savargulebis dasacavad gamoyenebuli RonisZiebani 
SeiZleba daiyos or jgufad: pirvel jgufs miekuTvneba agromelio-
raciuli, satyeo melioraciuli da eroziis sawinaaRmdego RonisZi-
ebaTa kompleqsi, romelTa amocanacaa Tavsxma wvimebisa da Tovlis 
dnobis periodebSi mdinareTa wyalSemkrebi auzis farTobebidan 
wylis zedapiruli Camodinebis sididis Semcireba, zedapiruli Camo-
nadenis ganawileba droSi, misi gaTanabrebisa da calkeuli pirebis 
Semcirebis mizniT. aRniSnul miznebs emsaxureba ferdobebze tyeebis 
gaSeneba, brZola tyeebis gaCexvisa da tyis xanZrebis winaaRmdeg, mi-
wismieri arxebis mowyoba da sxv. 

RonisZiebaTa meore jgufis amocanaa, uzrunvelyos mdinaris 
arsebuli kalapotis mier wyaldidobis xarjebis gatareba mimdebare 
farTobebis datborvis gareSe. am mizniT mimarTaven mdinaris napir-
damcavi, wyaldidobis sawinaaRmdego dambebis mSeneblobas, mdinaris 
kalapotis gasworebasa da gawmendas misi gamtarianobis gazrdis miz-
niT da sxv. didi mniSvneloba aqvs mdinaris kalapotis regulirebis 
samuSaoebis Catarebas da am mizniT sayrdeni kedlebis, grZivi da ga-
nivi kedlebis, yru an gamWoli dezebis mowyobas, mdinaris napirebis 
gamagrebas. aRniSnul RonisZiebaTa amocanaa – misces mdinaris kala-
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potis formirebis process sasurveli mimarTuleba, ar dauSvas mdi-
naris meandreobis procesSi nakadis mier sasoflo-sameurneo savar-
gulebisa da dasaxlebuli adgilebis datborva. 

wyaldidobis winaaRmdeg sabrZolvelad erT-erTi yvelaze gav-
rcelebuli xerxia mdinareTa Semozvinva da napirsamagri nagebobebis 
mowyoba. mdinaris napiris gaswvriv mowyobili dambebi mdinaris naka-
dis zemoqmedebiT xSirad ganicdis intensiur garecxvas. aseT movle-
nebs saqarTveloSi adgili aqvT umetesad dasavleT saqarTvelos 
mdinareebze. 

hidroteqnikuri procesebis praqtikidan cnobilia mdinaris na-
pirebis damcavi da mdinaris kalapotis maregulirebeli nagebobebi 
(nakadmimmarTveli jebirebi, dambebi), romlebic saSualebas gvaZle-
ven avaridoT nakadis dinamikuri RerZi mdinaris garecxil napirs. 
imisaTvis, rom ar moxdes nakadmimmarTveli nagebobebis fskeris ga-
morecxva, iyeneben sxvadasxva masalebsa da konstruqciebs: qvayri-
lebs, fskerul leibebs (renomatrasi, qviT mokirwyvla da a.S.), fiC-
xis konebs, betonis leibebs, betonisa da rkinabetonis konstruqci-
ebs da a.S. napirdamcavi miwis nagebobebisa da mdinareTa sanapiroebis 
gamagrebisaTvis sakmaod karg Sedegebs iZleva saqarTvelos wyalTa 
meurneobis institutSi SemuSavebuli konstruqciebi, romelTa 
`nou-hau~ damowmebulia Sesabamisi saavtoro da patentis mowmobebiT. 

saqarTvelos mTisa da maRalmTiani regionebis (didi kavkasio-
nis samxreT ferdobebi, mcire kavkasionis masivebi, aWara-guriis 
mTiani da sxva savargulebi), pirvel rigSi ki subalpuri da mTis 
Sua sartylebis bunebriv saTibebsa da saZovrebs mniSvnelovan zians 
ayenebs, ZiriTadad, wylismieri erozia. sakvebis warmoebis gadidebis 
intensiurobis garda, am zonis miwis savargulebis mcenareuli da 
niadaguri safaris SenarCunebas gadamwyveti mniSvneloba aqvs rogorc 
saqarTvelos hidroenergetikuli da irigaciuli resursebis dacvis, 
ise Rvarcofebis warmoqmnisa da masTan dakavSirebiT saavtomobilo 
gzebis usafrTxoebisaTvis. 

bunebriv sakveb savargulebze eroziuli procesebis intensiuri 
ganviTarebis ZiriTadi mizezia usistemo Tibva, saZovrebis gadatvir-
Tva, balaxnaris Sedgenilobis Secvla, gaTqerva, gameCxreba da pir-
utyvis Cliqebisagan datkepnili bilikebis warmoqmna. yovelive amis 
Sedegad mkveTrad icvleba hidrologiuri reJimi da Sidaniadaguri 
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Camonadeni TiTqmis mTlianad zedapirulad gardaiqmneba, rac saZov-
rebze niadagis eroziis mTavari faqtoria. saTibebze niadagis erozia 
umTavresad gavrcelebulia sxvadasxva xarisxiT daxril im nakveTeb-
ze, romlebic adre gazafxulze da Tivis aRebis Semdeg pirutyvis, 
umetesad cxvris saZovrad gamoiyeneba.  

miwaTmoqmedebis biologizaciis interesebidan gamomdinare, mi-
zanSewonilia rekomendacia mieces eqvsmindvrian Teslbrunvas, raSic 
marcvleuli kulturebi 33%-s daikaveben.  

 
19.15. eroziis sawinaaRmdego RonisZiebebis mosalodneli 

ekonomikuri da finansuri efeqti 

koncefciiT gaTvaliswinebuli eroziis sawinaaRmdego RonisZi-
ebaTa ganxorcielebis Sedegad qveyanaSi eroziis mavne gavlenisgan 
daculi iqneba 260,0 aTasi ha miwis farTobi. maT Soris mdinareebis 
napirsamagri samuSaoebis CatarebiT – 19,5 aTasi ha, xolo mindorsa-
cavi tyis zolebis gaSenebiT – 208,0 aTasi ha sasoflo-sameurneo sa-
varguli. garda aRniSnulisa, 29,3 aTas ha saTib-saZovarze ganxorci-
eldeba zedapiruli da pirveli gaumjobesebis RonisZiebebi. 

mniSvnelovani cvlilebebi moxdeba eroziul miwebze soflis 
meurneobis dargobriv struqturaSi. qveynis suverenitetis moTxov-
nebidan gamomdinare, prioritetuli mimarTuleba iqneba marcvleu-
lis, kartofilis, bostneulis warmoeba, aseve gansakuTrebuli ad-
gili daeTmoba saeqsporto produqciis – kerZod yurZnis, suptropi-
kuli kulturebis, maT Soris Cais warmoebas. 

2005 wlisaTvis, rodesac eroziis sawinaaRmdego proeqtiT gaT-
valiswinebuli RonisZiebebi damTavrda eroziul miwebze, soflis 
meurneobis mTliani produqciis Rirebuleba Seadgenda 429,7 mln 
lars, rac 1997 wlis analogiur maCvenebels 163,0 mln lariT aRema-
teba. aRniSnuli miRweul iqna eroziis sawinaaRmdego RonisZiebebis 
nawilobriv ganxorcielebiT, sasoflo-sameurneo kulturebis mov-
la-moyvanis teqnologiuri procesebis srulyofisa da melioraciis 
ganviTarebis Sedegad. 

erozirebul miwebze sasoflo-sameurneo kulturebis mosavli-
anobisa da, Sesabamisad, mTliani produqciis miRebis pirobebSi, wmin-
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da Semosavlis mniSvnelovani zrdaa gaTvaliswinebuli. 2005 wlisaT-
vis eroziuli miwebidan miRebul iqna 93,8 mln laris wminda Semosa-
vali, rac 1997 wlis analogiur maCvenebelTan SedarebiT 33,6 mln 
lariT metia. Sesabamisad, eroziul miwebze soflis meurneobis ren-
tabelobis done 2005 wlisaTvis 27,9 %-s Seadgenda. 

 eroziis sawinaaRmdego RonisZiebebis ganxorcielebisas kapi-
talur dabandebaTa ekonomikuri efeqtianobis dadgenis mizniT miRe-
buli absoluturi wminda Semosavlidan gansazRvrul iqna eroziis 
sawinaaRmdego RonisZiebis gatarebiT miRebuli wminda Semosavali, 
rasac safuZvlad daedo mravalwliani mecnieruli kvlevis Sedegebi 
(akad. c. mircxulava, o. naTiSvili, soflis-meurneobis mecnierebaTa 
akademiis wevr-korespodenti, prof. v. TevzaZe, akad. T. uruSaZe, 
profesorebi: e. wereTeli, g. gavardaSvili, teqnikis mecnierebaTa 
kandidati g. gogiCaiSvili da sxv.). kerZod, dadgenilia, rom mdina-
reTa napirsamagri samuSaoebis CatarebiT daculi iqneba ara marto 
sasoflo-sameurneo kulturaTa mosavali da pirutyvi, aramed Seno-
ba-nagebobebi, gzebi da a.S. aRniSnuli eroziis sawinaaRmdego Ronis-
Ziebebi sakmaod ZviradRirebuli, magram maRalefeqturia. 

mindorsacavi tyis zolebis gaSeneba xorblis mosavlianobas 
zrdis 15%-iT, simindisas – 22%-iT, Cais – 23%-iT, citrusebis – 
25%-iT, yurZnis – 21%-iT, xilis – 20%-iT. saTib-saZovrebis zedapi-
ruli gaumjobeseba mosavlianobas zrdis 0,5 centneri sakvebi erTe-
uliT, xolo Zireuli gaumjobeseba – 1,0 centneriT. aRniSnuli mo-
nacemebis safuZvelze ganisazRvra eroziis sawinaaRmdego RonisZie-
bebis ganxorcielebiT miRebuli wminda Semosavali. 

miRebuli monacemebis safuZvelze gansazRvrul iqna eroziis 
sawinaaRmdego RonisZiebebSi kapitalur dabandebaTa ekonomikuri 
efeqturoba. rogorc monacemebi gviCvenebs, eroziis sawinaaRmdego 
RonisZiebebSi kapitalur dabandebaTa efeqtianoba sakmaod maRalia 
da efeqtianobis koeficienti 9,34-s Seadgens. calkeuli mxareebis 
mixedviT kapitalur dabandebaTa ekonomikuri efeqtianobis maCveneb-
lebi mniSvnelovnad gansxvavdeba erTmaneTisgan. kerZod, im regioneb-
Si, sadac tradiciulad ganviTarebuli iyo  Cais kultura (aWara, 
guria, samegrelo, svaneTi), aucilebelia axali kapitaluri daban-
debebis gamoyofa am kulturis farTobebis aRsadgenad, radegan uka-
nasknel wlebSi msoflio bazarze Cais absoluturi moTxovnileba 
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izrdeba. aqedan gamomdinare, perspeqtivaSi mosalodnelia Cais war-
moebis mniSvnelovani zrda da, Sesabamisad, warmoebis efeqturobis 
amaRleba. im mxareebSi, sadac ZiriTadad, mxolod mdinareTa napirsa-
magri RonisZiebebia proeqtiT gaTvaliswinebuli da sasoflo-same-
urneo kulturebi garkveulwilad SezRudulia (afxazeTi, raWa-
leCxumi, qvemo svaneTi, samaCablo), kapitalur dabandebaTa ekonomi-
kuri efeqtianoba SedarebiT dabalia.  

 
19.16. miwebis eroziisgan dacvis RonisZiebaTa 

 mecnieruli uzrunvelyofa 

niadagis eroziis winaaRmdeg efeqturi brZolisaTvis saWiroa 
gavafarTovoT da gavaRrmavoT eroziuli procesebisa da maT winaaRm-
deg mimarTul RonisZiebaTa SemuSavebis samecniero-kvleviTi samuSa-
oebi. 

saqarTvelos wyalTa meurneobis institutSi akad. c. mircxu-
lavas xelmZRvanelobiT damuSavebuli saqarTvelos niadagebis ero-
ziisgan dacvis warmodgenili koncefciis efeqtianobis erT-erTi Zi-
riTadi pirobaa misi saTanado mecnieruli uzrunvelyofa. eroziis 
winaaRmdeg brZolis konkretuli sakiTxebis gadawyveta Tanamedrove 
etapze metad sapasuxismgeblo amocanebs saxavs niadagisa da eroziu-
li procesebis eroziis sawinaaRmdego RonisZiebaTa Semswavlel mec-
nierebaTa winaSe. 

saqarTvelos niadagebis eroziisagan dacvis RonisZiebebis saTa-
nadod maRal mecnierul doneze damuSavebisaTvis saWiroa: 

 mecnierebis am dargebis SenarCuneba, ganviTareba, saTanado teq-
nikuri baziT aRWurva, samecniero kadris raodenobrivi da xa-
risxobrivi zrda, romlebic niadagebis eroziisagan dacvis sa-
erTo saqmes emsaxurebian; 

 koncefciis ganxorcielebisaTvis saWiroa calkeuli konkretu-
li mecnieruli gadawyvetilebisa da prioritetuli mimarTu-
lebis, proeqtebis sakonkurso gziT SerCeva da, ZiriTadad, 
grantuli wesiT dafinanseba; 

 landSaftur-adapturi miwaTmoqmedebis da masTan dakavSirebu-
li sxvadasxva sakiTxebis mecnieruli damuSaveba, am sakiTxebi-
sadmi gansakuTrebuli yuradRebis miqceva; 
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 eroziis sawinaaRmdego agroteqnikur, agrosatyeo-sameliora-
cio RonisZiebaTa mecnieruli srulyofa, niadagis nayofierebis 
aRdgenisa da amaRlebis RonisZiebaTa SemuSaveba; 

 niadagebis eroziis sawinaaRmdego Tvisebebis, maTi eroziamede-
gobis gasazrdelad specialuri qimiuri da biologiuri saSua-
lebebis SemuSaveba. specialuri samecniero-kvleviTi institu-
tebis, organizaciebis, maTi savele da laboratoriuli bazebis 
ganviTareba; 

 eroziis Semswavleli mecnierebebis miRwevebis, Tanamedrove ma-
Ralefeqturi eroziis sawinaaRmdego RonisZiebebis praqtikaSi 
swrafi danergva. specialuri mastimulirebeli midgomis (ka-
nonmdeblobis) SemuSaveba; 

 mecnierulad dasabuTebuli, optimaluri da praqtikulad gan-
saxorcielebeli sanqciebis sistemis SemuSaveba miwebis erozi-
uli mdgomareobis gauaresebisaTvis calkeul pirTa Tu orga-
nizaciaTa mier; 

 evrostandartebisa da msoflio saerTaSoriso moTxovnebis 
gaTvaliswinebiT erTmaneTis Tanmimdevruli, niadagisa da 
wylis resursebis dacvisaken mimarTuli sakanonmdeblo, ekono-
mikuri, organizaciul-samarTlebrivi da normatiuli dokumen-
tebis SemuSaveba. 

 

19.17. miwebis eroziisagan dacvis RonisZiebaTa  
organizaciuli marTvis srulyofa 

msoflios sxvadasxva qveyanaSi arsebuli praqtikis analogiu-
rad da erovnuli meurneobisaTvis aRniSnuli problemis gansakuT-
rebuli mniSvnelobis gamo, mizanSewonilia Seiqmnas miwebis dacvis 
specialuri organo, romelsac daevaleba eroziis sawinaaRmdego 
kompleqsuri proeqtebis SemuSaveba. ganxorcielebis etapebis gan-
sazRvra, samuSaoTa koordinacia, eroziisa da sxva arasasurveli 
movlenebis sawinaaRmdego samuSaoebis Catareba, aseve saTanado kont-
rolis ganxorcieleba rogorc maTi mniSvnelobis, ise eqspluataciis 
xarisxze. samuSaoTa droulad da xarisxianad SesrulebisaTvis mi-
zanSewonilia, rom mniSvnelovan da didi moculobis samuSaoebze ga-
mocxaddes tenderi, romelic mogvcems ufro ekonomiuri variantis 
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SerCevis saSualebas. miwebis dacvis interesebidan gamomdinare mi-
zanSewonilia analogiuri samsaxurebis Seqmna mxareebsa da raionebSi, 
romelTac eroziuli da sxva arasasurveli problemebis gadawyvetas-
Tan erTad daevalebaT dakvirveba garemos dabinZurebis xarisxze, 
eroziulad saSiS raionebSi eroziul procesebze sistematuri dak-
virvebebis warmoeba. aRniSnuli samsaxurebi Caatareben eroziis sa-
winaaRmdego sxvadasxva RonisZiebebis savele gamocdebs, Seiswavlian 
wylis resursebis dacvisa da racionalurad gamoyenebis sakiTxebs. 

gadamuSavebuli iqneba niadagis dacvis kanoni, misi eroziisagan 
dacvis moTxovnebis mxedvelobaSi miRebiT. magaliTad aSS-Si, kanon-
mdeblobis Sesabamisad, miwis dacvis samsaxuri fermers uxdis im da-
naxarjebis 75%-s, romelic man gaswia eroziis sawinaaRmdego RonisZi-
ebebis ganxorcielebisaTvis. fermeri ar agebs pasuxs niadagis ara-
gegmiur kargvaze im SemTxvevaSi, Tu es gamowveuli iyo gansakuTre-
buli klimaturi pirobebiT. Tu niadagis dakargva moxdeba fermeris 
mizeziT, is valdebulia 1-6 Tvis ganmavlobaSi daiwyos da 1 wlis 
ganmavlobaSi daasrulos eroziis sawinaaRmdego samuSaoebi. Tu 
fermeri aRniSnul samuSaoebs Tavisi nebiT ar Seasrulebs, mas daa-
valdebuleben sasamarTlo wesiT. 

eroziis sawinaaRmdego RonisZiebebze kapitalur dabandebaTa 
maRali ekonomikuri efeqturoba, gansakuTrebiT hidroteqnikuri da 
satyeo samelioracio saxiT, saSualebas iZleva, aRniSnuli samuSaoe-
bis dafinanseba moxdes adgilobrivi da ucxouri investiciebis xar-
jze. gansakuTrebiT mniSvnelovania saerTaSoriso organizaciebTan 
muSaobis gaZliereba aRniSnuli programis SesrulebaSi maTi Car-
Tvis mizniT. 
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Tavi XX. klimatis cvlileba da  

melioraciuli riskis prognozi 
20.1. klimatis arsebuli mdgomareoba da prognozi  

municipalitetebis mixedviT  

winamdebare Tavi damuSavda saqarTvelos adgilobrivi TviT-
mmarTvelobis erovnul asociaciasTan gaformebuli xelSekrulebis 
Tanaxmad, proeqtis – `saqarTvelos regionebSi klimatis cvlilebi-
sadmi adaptaciisa da zemoqmedebis Serbilebis zomebis institucio-
nalizacia“ masalebis gamoyenebiT (proeqtis damfinansebeli – 
USAID). proeqtis damuSavebaSi avtorTan erTad aqtiuri monawileo-
ba miiRes firma `geografiki~-sa da saqarTvelos teqnikuri univer-
sitetis c. mircxulavas saxelobis institutis TanamSromlebma eko-
nomikis mecnierebaTa doqtorma, asoc. profesorma m. varTanovma da 
mecnier-TanamSromelma e. keCxoSvilma, romlebsac avtori did mad-
lobas ucxadebs.  

klimatis mimdinare cvlilebebi saqarTveloSi Sefasda hidro-
meteorologiuri qselis 33 sadguris dakvirvebis monacemebze dayr-
dnobiT 1961-2010 ww. periodSi. sur. 20.1-ze mocemulia saqarTvelos 
klimaturi ruka 2015 wlis monacemebis mixedviT. 

saprognozo scenarebi 2021-2050 da 2071-2100 ww. periodebisaT-
vis Sedga klimatis regionuli modelis RegCM4-is gamoyenebiT. Zi-
riTadad ganxilul iqna Semdegi klimaturi elementebis sezonuri da 
wliuri mniSvnelobebi: haeris temperatura, naleqebis jami, qaris 
saSualo siCqare, fardobiTi tenianoba, temperaturisa da naleqebis 
eqstremaluri indeqsebi. dadgenil iqna, rom gasuli 50 wlis ganmav-
lobaSi saSualo wliuri temperatura saqarTvelos mTel terito-
riaze mxolod matebis tendencias avlenda da misi maqsimaluri naz-
rdi aRmosavleT saqarTveloSi dedofliswyaroSia (+0,7°C), xolo 
dasavleT saqarTveloSi – foTSi (+0,6°C).  

momavlis prognoziT 2050 wlisaTvis, 1986-2010 ww. SedarebiT, 
yvelaze metad aWaris sanapiro zoli da mTiani regionebSi daTbeba 
(1,6÷1,7°C), xolo 2100 wlisaTvis temperaturis udidesi nazrdi 
(+4,2°C) baTumSia mosalodneli.  
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naleqTa wliurma jamebma imave periodSi yvelaze metad svaneTis 
dabalmTian zonasa da aWaris Sua mTianeTSi moimata (+14%). zogadad 
dasavleT saqarTvelos umetes raionebSi naleqebis mateba moxda, aR-
mosavleT saqarTveloSi ki - 6-8%-iani kleba.  

2050 wlamde, prognozis Tanaxmad, dasavleT saqarTveloSi na-
leqTa matebis mdgradi trendebia mosalodneli, ris Semdegac mTel 
teritoriaze iwyeba maTi Semcireba 2100 wlisaTvis 10-20%-iT. 

haeris fardobiTma sinotivem, 1961-2010 ww. periodSi, saqarTve-
los mTel teritoriaze daaxloebiT 2%-iT moimata, Tumca 2050-2100 
wlebisaTvis mosalodnelia am trendis daRmavali mimarTulebiT 
Secvla, garda ramdenime gamonaklisi sadgurisa (mestia, xaiSi, qeda). 

qaris saSualo wliurma siCqarem mTel teritoriaze mniSvne-
lovnad daiklo da, prognozis Tanaxmad, es kleba saukunis bolomde 
gagrZeldeba. ganvlili periodis meore naxevarSi (1986-2010 ww.) yin-
viani dReebis raodenobis Semcirebas adgili hqonda qveynis mTel 
teritoriaze, garda zemo da qvemo svaneTis raionebisa. saSualo 
temperaturis, Zalian cxeli dReebisa da tropikuli Rameebis zrdas-
Tan erTad, saukunis bolosaTvis yinviani dReebi ZiriTadad mxolod 
mTani teritoriebisaTvis iqneba damaxasiaTebeli. 

qvemoT mocemulia arsebuli saSualo mravalwliuri klimaturi 
monacemebi da meteorologiuri prognozi saqarTvelos municipali-
tetebis mixedviT. 

1. kaxeTis regioni 

1.1. axmetis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12÷14°C; naleqebis jami: wliuri – 817÷968 mm, zafxulis Tveebis – 
304÷345 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 2,98÷2,36 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris zrda – 1,5 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,52÷3,84°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
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naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
21,65÷16,45 mm; qaris siCqaris zrda – 1,2 m/wm. 

1.2. Telavis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 5,7÷7,1°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 817÷968 mm, zafxulis Tveebis – 
253÷303 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris zrda – 1,3 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris kleba – 0,6 m/wm. 

1.3 gurjaanis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,5÷11,3°C, zafxulis Tveebis – 
21,7÷22,4°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 220÷257 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,59÷1,61°C, 

zafxulis TveebSi – 1,78÷1,85°C;  
naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris mateba – 0,2 m/wm. 

1.4. yvarlis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 9,4÷10,4°C, zafxulis Tveebis – 
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18,5÷19,1°C; naleqebis jami: wliuri – 817÷968 mm, zafxulis Tveebis – 
253÷303 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris mateba – 0,2 m/wm. 

1.5. lagodexis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 9,4÷10,4°C, zafxulis Tveebis – 
19,8÷20,7°C; naleqebis jami: wliuri – 817÷968 mm, zafxulis Tveebis 
– 220÷257 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,78÷1,85°C;  
naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris mateba – 0,2 m/wm. 

1.6. siRnaRis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 12,5÷15,3°C, zafxulis Tveebis – 
22,5÷23,0°C; naleqebis jami: wliuri – 673÷816 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 1÷2 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,59÷1,61°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
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naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,70÷4,76°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
21,66÷16,45 mm; qaris siCqaris mateba – 0,2 m/wm. 

1.7. dedofliswyaros municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,5÷11,3°C, zafxulis Tveebis – 
21,7÷22,8°C; naleqebis jami: wliuri – 673÷816 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,59÷1,61°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
16,45÷10,15 mm; qaris siCqaris mateba – 0,2 m/wm. 

1.8. sagarejos municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,5÷11,3°C, zafxulis Tveebis – 
19,8÷20,7°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 176÷202 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,59÷1,61°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
naleqebis kleba: wliuri – 9,79÷8,57 mm, zafxulis TveebSi – 
14,76÷11,07 mm; qaris siCqaris kleba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,77÷4,86°C;  
naleqebis kleba: wliuri – 18,65÷16,64 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris mateba – 0,2 m/wm. 
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2. mcxeTa-mTianeTis regioni 

2.1. mcxeTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 9,4÷10,4°C, zafxulis Tveebis – 
18,5÷17,7°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 176÷202 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,78÷1,85°C;  
naleqebis kleba: wliuri – 4,60÷3,74 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 0,2 m/wm. 

2.2. duSeTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 967÷1181 mm, zafxulis Tveebis 
– 304÷345 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,45÷1,47°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – 
4,54÷3,25 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,78÷3,81°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
21,66÷16,45 mm; qaris siCqaris mateba – 0,6 m/wm. 

2.3. TianeTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 5,1÷7,1°C, zafxulis Tveebis – 
14,4÷15,7°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis – 
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257÷303 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 
 meteorologiuri prognozi: 

 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,52°C, 
zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
11,06÷7,21 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,54÷4,6°C;  
naleqebis kleba: wliuri – 180,65÷16,64 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris mateba – 0,2 m/wm. 

2.4. yazbegis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – -0,7÷1,0°C, zafxulis Tveebis – 
9,8÷11,9°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis 
– 304÷345 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,35÷1,40°C, 

zafxulis TveebSi – 1,57÷1,61°C;  
naleqebis kleba: wliuri – 0,14÷+2,87 mm, zafxulis TveebSi mateba 
– 2,23÷6,03 mm; qaris siCqaris kleba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 4,15÷1,59 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 0,3 m/wm. 

3. qvemo qarTlis regioni 

3.1. gardabnis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 11,4÷12,4°C, zafxulis Tveebis – 
21,7÷22,4°C; naleqebis jami: wliuri – 471÷554 mm, zafxulis Tveebis 
– 156÷175 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,59÷1,61°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
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naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
11,06÷7,18 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,88÷4,86°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
21,65÷16,45 mm; qaris siCqaris kleba – 0,6 m/wm. 

3.2. marneulis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 11,4÷12,4°C, zafxulis Tveebis – 
21,7÷22,4°C; naleqebis jami: wliuri – 471÷554 mm, zafxulis Tveebis 
– 156÷175 mm; qaris saSualo wliuri siCqare – 4÷6 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,54÷1,58°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
11,06÷7,18 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,77÷4,86°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris kleba – 0,6 m/wm. 

3.3. bolnisis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,5÷11,3°C, zafxulis Tveebis – 
20,3÷21,6°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 175÷202 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,86÷1,95°C;  
naleqebis kleba: wliuri – 4,60÷3,74 mm, zafxulis TveebSi – 
11,06÷7,18 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,82÷3,84°C, 
zafxulis TveebSi – 4,70÷4,76°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris kleba – 0,6 m/wm. 
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3.4. dmanisis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 5,1÷7,1°C, zafxulis Tveebis – 
14,4÷15,7°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 4,60÷3,74 mm, zafxulis TveebSi – 
11,06÷7,18 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,82÷3,84°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris kleba – 0,6 m/wm. 

3.5. TeTriwyaros municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,7÷9,3°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 176÷202 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,78÷1,85°C;  
naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,45÷4,61°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 0,6 m/wm. 

3.6. walkis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 



20.1. klimatis arsebuli mdgomareoba da prognozi  
municipalitetebis mixedviT 341 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 1,85÷0,98 mm, zafxulis TveebSi – 
2,03÷0,14 mm; qaris siCqaris kleba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
16,45÷10,15 mm; qaris siCqaris kleba – 0,6 m/wm. 

4. Sida qarTlis regioni 

4.1. goris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 5,1÷7,2°C, zafxulis Tveebis – 
15,8÷17,2°C; naleqebis jami: wliuri – 673÷816 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 1,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,82÷3,84°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
21,66÷16,45 mm; qaris siCqaris kleba – 2,2 m/wm. 

4.2. kaspis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 

temperatura: saSualo wliuri – 9,4÷10,4°C, zafxulis Tveebis – 
18,5÷19,7°C; naleqebis jami: wliuri – 471÷554 mm, zafxulis Tveebis – 
179÷202 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 

 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 
zafxulis TveebSi – 1,72÷1,77°C;  



niadagis erozia. Tavi XX.  
klimatis cvlileba da melioraciuli riskis prognozi 342

naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – kle-
ba – 0,13, mateba – 2,22 mm; qaris siCqaris kleba – 0,3 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 1,7 m/wm. 

4.3. qarelis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 7,2÷8,6°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 673÷816 mm, zafxulis Tveebis – 
179÷202 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
4,54÷3,25 mm; qaris siCqaris kleba – 1,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,78÷2,94°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
27,86÷25,80 mm; qaris siCqaris mateba – 2,0 m/wm. 

4.4. xaSuris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,7÷9,3°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 817÷968 mm, zafxulis Tveebis – 
176÷202 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 1,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 1,1 m/wm. 
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5. samcxe-javaxeTis regioni 
5.1. borjomis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis 
– 220÷252 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi – 
4,54÷3,25 mm; qaris siCqaris kleba – 1,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris kleba – 1,7 m/wm. 

5.2. axalcixis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris kleba – 0,7 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,70÷4,76°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

5.3. aspinZis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
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– 176÷202 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris kleba – 1,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,70÷4,76°C;  
naleqebis kleba: wliuri – 9,8÷7,45 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris kleba – 1,1 m/wm. 

5.4. adigenis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 4,9÷6,8°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 674÷714 mm, zafxulis Tveebis 
– 203÷219 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 1,85÷0,98 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris kleba – 1,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,6 m/wm. 

5.5. axalqalaqis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 2,9÷5,0°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis 
– 176÷202 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi – 
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3,21÷2,04 mm; qaris siCqaris kleba – 1,1 m/wm. 
 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 

zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
21,65÷16,45 mm; qaris siCqaris kleba – 1,1 m/wm. 

5.6. ninowmindis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – –0,8÷+2,8°C, zafxulis Tveebis – 
9,8÷11,9°C; naleqebis jami: wliuri – 555÷672 mm, zafxulis Tveebis – 
203÷219 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,72÷1,77°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris kleba – 1,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 1,1 m/wm. 

6. imereTis regioni 

6.1. zestafonis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1316÷1535 mm, zafxulis Tveebis 
– 304÷345 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi – 
2,03÷0,14 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
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naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.2. Terjolis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 16,63÷13,88 mm, zafxulis TveebSi – 
36,87÷35,62 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.3. baRdaTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 7,2÷9,6°C, zafxulis Tveebis – 
15,8÷17,2°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis 
– 253÷303 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
4,54÷3,25 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.4. vanis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 9,4÷10,4°C, zafxulis Tveebis – 
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17,3÷18,4°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis 
– 253÷303 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.5. xonis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 11,4÷12,4°C, zafxulis Tveebis – 
19,8÷20,7°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi – 
0,13÷2,22 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.6. samtrediis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
21,7÷22,4°C; naleqebis jami: wliuri – 1316÷1535 mm, zafxulis Tveebis 
– 346÷381 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,38÷1,43°C;  
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naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
35,61÷33,82 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.7. saCxeris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 7,2÷8,6°C, zafxulis Tveebis – 
15,8÷17,2°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis 
– 253÷303 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
2,03÷0,14 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,45÷4,53°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.8. wyaltubos municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 11,4÷12,4°C, zafxulis Tveebis – 
20,8÷21,6°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 4÷6 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris zrda – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
35,61÷33,82 mm; qaris siCqaris zrda – 0,5 m/wm. 
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6.9. tyibulis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,9÷10,7°C, zafxulis Tveebis – 
18,6÷19,7°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 4÷6 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 8,56÷6,08 mm, zafxulis TveebSi – 
7,17÷4,57 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,78÷3,81°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
35,61÷33,82 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.10. WiaTuris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,9÷10,7°C, zafxulis Tveebis – 
18,6÷19,7°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis – 
382÷431 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,53÷1,55°C, 

zafxulis TveebSi – 1,57÷1,61°C;  
naleqebis kleba: wliuri – 6,07÷4,60 mm, zafxulis TveebSi – 
2,03÷0,14 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,78÷3,81°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
naleqebis kleba: wliuri – 13,87÷12,04 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

6.11. xaragaulis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,8÷12,2°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 817÷966 mm, zafxulis Tveebis – 
253÷303 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 
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 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,57÷1,61°C;  
naleqebis kleba: wliuri – 2,93÷2,36 mm, zafxulis TveebSi – 
0,13÷2,22 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,34÷4,44°C;  
naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

7. raWa-leCxumis da qvemo svaneTis regioni 

7.1. onis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 6,9÷8,8°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis 
– 304÷345 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi – 
2,03÷0,14 mm; qaris siCqaris kleba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 7,44÷5,82 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

7.2. ambrolauris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,9÷10,7°C, zafxulis Tveebis – 
14,1÷15,7°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis – 
304÷345 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
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naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 1,1 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

7.3. lentexis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 6,9÷8,8°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 1316÷1533 mm, zafxulis Tveebis 
– 346÷381 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,50°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis kleba: wliuri – 5,81÷4,61 mm, zafxulis TveebSi mateba 
– 16,45÷10,15 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,54÷4,61°C;  
naleqebis kleba: wliuri – 4,15÷1,59 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 0,3 m/wm. 

7.4. cageris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,7÷9,3°C, zafxulis Tveebis – 
15,8÷17,2°C; naleqebis jami: wliuri – 1316÷1533 mm, zafxulis Tveebis 
– 346÷381 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,62÷1,67°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi – 
3,21÷2,04 mm; qaris siCqaris kleba – 0,2 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,88÷3,92°C, 
zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 



niadagis erozia. Tavi XX.  
klimatis cvlileba da melioraciuli riskis prognozi 352

8. samegrelo–zemo svaneTis regioni 

8.1. zugdidis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 479÷553 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,41÷1,44°C, 

zafxulis TveebSi – 1,35÷1,37°C;  
naleqebis kleba: wliuri – 1,85÷0,98 mm, zafxulis TveebSi mateba 
– 10,74÷16,44 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 7,44÷5,82 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.2. abaSis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,41÷1,44°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 1,85÷0,98 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
36,87÷35,62 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.3. xobis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
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– 479÷553 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,35÷1,40°C, 

zafxulis TveebSi – 1,35÷1,37°C;  
naleqebis kleba: wliuri – 0,97÷0,15 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,18÷3,31°C, 
zafxulis TveebSi – 3,33÷3,56°C;  
naleqebis kleba: wliuri – 7,44÷5,82 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.4. senakis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
22,5÷23,5°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,41÷1,44°C, 

zafxulis TveebSi – 1,35÷1,37°C;  
naleqebis kleba: wliuri – 0,97÷0,15 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.5. martvilis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 12,3÷13,5°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 1534÷1785 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 

zafxulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 



niadagis erozia. Tavi XX.  
klimatis cvlileba da melioraciuli riskis prognozi 354

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 10,26÷9,09 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.6. Cxorowyus municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 

temperatura: saSualo wliuri – 4,9÷6,8°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 1534÷1785 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 

 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,48÷1,49°C, 
zafxulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,78÷3,81°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
27,84÷25,80 mm; qaris siCqaris kleba – 0,1 m/wm. 

8.7. walenjixis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 

temperatura: saSualo wliuri – 6,9÷8,8°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 1534÷1783 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 3÷5 m/wm. 

 meteorologiuri prognozi: 

 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,52°C, 
zafxulis TveebSi – 1,50÷1,56°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi mateba 
– 2,23÷6,03 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,85÷3,87°C, 
zafxulis TveebSi – 4,14÷4,33°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
30,93÷27,85 mm; qaris siCqaris kleba – 0,1 m/wm. 
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8.8. mestiis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 1,1÷2,9°C, zafxulis Tveebis – 
9,8÷11,9°C; naleqebis jami: wliuri – 1316÷1533 mm, zafxulis Tveebis – 
382÷431 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,52°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
naleqebi: wliuri klebidan 0,14 mm matebamde 2,87 mm, zafxulis 
TveebSi mateba – 10,74÷16,44 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,77÷4,86°C;  
naleqebis kleba: wliuri – 4,15÷1,59 mm, zafxulis TveebSi – 
10,14÷3,01 mm; qaris siCqaris kleba – 0,1 m/wm. 

9. guriis regioni 

9.1. lanCxuTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 13,4÷14,5°C, zafxulis Tveebis – 
21,7÷22,4°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,35÷1,40°C, 

zafxulis TveebSi – 1,35÷1,37°C;  
naleqebi: wliuri klebidan 0,14 mm matebamde 2,87 mm, zafxulis 
TveebSi mateba – 6,04÷10,73 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,18÷3,31°C, 
zafxulis TveebSi – 3,33÷3,56°C;  
naleqebis kleba: wliuri – 7,44÷5,82 mm, zafxulis TveebSi – 
36,87÷35,52 mm; qaris siCqaris kleba – 0,1 m/wm. 

9.2. ozurgeTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 12,5÷15,3°C, zafxulis Tveebis – 
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18,5÷19,7°C; naleqebis jami: wliuri – 1536÷1783 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,45÷1,47°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 2,35÷1,86 mm, zafxulis TveebSi mateba 
– 2,23÷6,03 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 9,08÷7,45 mm, zafxulis TveebSi – 
23,34÷20,66 mm; qaris siCqaris kleba – 0,1 m/wm. 

9.3. Coxatauris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 12,8÷14,5°C, zafxulis Tveebis – 
18,5÷19,7°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis 
– 304÷345 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,44÷1,49°C;  
naleqebis kleba: wliuri – 3,73÷2,94 mm, zafxulis TveebSi – 
3,24÷2,04 mm; qaris siCqaris mateba – 0,4 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 11,16÷10,27 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,1 m/wm. 

10. aWaris regioni 
10.1. qobuleTis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 9,4÷10,5°C, zafxulis Tveebis – 
17,3÷18,4°C; naleqebis jami: wliuri – 1784÷2102 mm, zafxulis Tveebis 
– 382÷431 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,45÷1,47°C, 
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zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi mateba 
– 2,23÷6,03 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 7,44÷5,82 mm, zafxulis TveebSi – 
35,61÷33,82 mm; qaris siCqaris mateba – 0,5 m/wm. 

10.2. xelvaCauris municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 10,5÷11,3°C, zafxulis Tveebis – 
18,5÷19,7°C; naleqebis jami: wliuri – 2103÷2521 mm, zafxulis Tveebis 
– 432÷478 mm; qaris saSualo wliuri siCqare – 4÷6 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,45÷1,47°C, 

zafxulis TveebSi – 1,38÷1,43°C;  
naleqebis kleba: wliuri – 6,07÷4,61 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,32÷3,54°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 5,81÷4,16 mm, zafxulis TveebSi – 
35,61÷33,82 mm; qaris siCqaris kleba – 0,3 m/wm. 

10.3. xulos municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 4,9÷6,8°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 967÷1181 mm, zafxulis Tveebis – 
220÷252 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,68÷1,71°C;  
naleqebis wliuri kleba 0,14 mm-dan mateba 2,87 mm-mde, zafxulis 
TveebSi kleba – 4,56÷3,25 mm; qaris siCqaris kleba – 0,2 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,99÷4,06°C, 
zafxulis TveebSi – 4,62÷4,69°C;  
naleqebis kleba: wliuri – 5,81÷4,16 mm, zafxulis TveebSi – 
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27,86÷25,80 mm; qaris siCqaris mateba – 0,5 m/wm. 

10.4. qedis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 8,9÷10,7°C, zafxulis Tveebis – 
15,8÷17,2°C; naleqebis jami: wliuri – 1786÷2101 mm, zafxulis Tveebis 
– 346÷381 mm; qaris saSualo wliuri siCqare – 1÷3 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,51°C, zaf-

xulis TveebSi – 1,44÷1,49°C;  
naleqebis kleba: wliuri – 0,97÷0,15 mm, zafxulis TveebSi mateba 
– 0,13÷2,22 mm; qaris siCqaris kleba – 0,2 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,73÷3,77°C, 
zafxulis TveebSi – 3,57÷3,85°C;  
naleqebis kleba: wliuri – 5,81÷4,16 mm, zafxulis TveebSi – 
33,81÷30,94 mm; qaris siCqaris kleba – 0,5 m/wm. 

10.5. Suaxevis municipaliteti 

 arsebuli saSualo mravalwliuri klimaturi monacemebi: 
temperatura: saSualo wliuri – 6,9÷8,8°C, zafxulis Tveebis – 
12,0÷14,0°C; naleqebis jami: wliuri – 1182÷1315 mm, zafxulis Tveebis 
– 220÷252 mm; qaris saSualo wliuri siCqare – 2÷4 m/wm. 

 meteorologiuri prognozi: 
 2021–2050 ww. temperaturis mateba: saSualo wliuri – 1,56÷1,58°C, 

zafxulis TveebSi – 1,62÷1,67°C;  
naleqebis wliuri mateba – 0,14÷2,87 mm, zafxulis TveebSi kleba 
– 2,03÷0,14 mm; qaris siCqaris mateba – 0,9 m/wm. 

 2071–2100 ww. temperaturis mateba: saSualo wliuri – 3,93÷3,98°C, 
zafxulis TveebSi – 4,54÷4,6°C;  
naleqebis kleba: wliuri – 5,81÷4,16 mm, zafxulis TveebSi – 
25,79÷23,35 mm; qaris siCqaris kleba – 0,1 m/wm. 
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Tavi XXI. soflis meurneobis seqtoris 

mgrZnobiaroba klimatis cvlilebis mimarT  

soflis meurneoba saqarTvelosaTvis tradiciulad wamyvani 
dargia. qveynis nayofieri niadagi uaRresad xelsayrel pirobebs 
qmnis rogorc miwaTmoqmedebis, ise mecxoveleobisaTvis. sasoflo-
sameurneo savargulebs uWiravs qveynis teritoriis 43.4%. saqarTve-
los tradiciuli kulturebia vazi, xorbali, simindi, yovelgvari 
xexili, citrusebi da Cai. mecxoveleobis ZiriTadi dargebia mecxva-
reoba da mesaqonleoba, ganviTarebulia agreTve mefutkreoba.  

gasuli saukunis 90-ian wlebSi reformebis farglebSi moxda 
miwebis privatizacia, romlis Sedegadac sasoflo-sameurneo miwebi 
kerZo sakuTrebaSi gadaeca mosaxleobas (fermerebs) da dReisaTvis 
sasoflo-sameurneo miwebis udidesi nawili, garda saZovrebisa, ker-
Zo mesakuTreebis xelSia. amJamad, viTardeba meRvineoba, mefrinveleo-
ba, mexileoba, mebostneoba, mexorbleoba, meTevzeoba. mecxoveleoba-
Si SenarCunebulia pirutyvis suladobis matebis tendencia. soflis 
meurneobaSi matebas ZiriTadad ganapirobebs xilis, yurZnisa da 
citrusis mosavlis zrda.  

soflis meurneoba uSualod aris dakavSirebuli klimatur pi-
robebTan. teritoriis klimaturi mravalferovneba aris saqarTve-
los sxvadasxva regionebSi sasoflo-sameurneo warmoebis nairsaxe-
obis sawindari. iseTi klimaturi faqtorebi, rogoricaa tenianoba, 
temperatura da a.S., ganapirobebs niadagebis nayofierebas da, Sesa-
bamisad, mosavlianobis stabilurobas. 

qveynisaTvis mniSvnelovani dargia satyeo meurneobac. saqarT-
velos tyis fondis miwebis saerTo farTobi 3 007,6 aTas ha, rac Se-
adgens qveynis mTliani teritoriis daaxloebiT 40%-s. aqedan, tyiT 
dafarulia 2 822,4 aTasi ha, maragi Seadgens 454,5 mln m3-s. mTiani re-
liefisa da saqarTvelos tyeebis dacviTi funqciebidan gamomdinare, 
amJamad, sameurneo saqmianobisTvis xelmisawvdomia 587,5 aTasi ha. 
tye warmoadgens saxelmwifo sakuTrebas. tyeebis arseboba ganapiro-
bebs klimatis Serbilebas, wylis resursebis, regionisa da municipa-
litetebis rekreaciul mdgomareobas. 

saqarTvelos tyeebi reliefuri pirobebis mixedviT iyofa mTisa 
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da baris tyeebad. mTis tyeebs 97% ukavia, baris tyeebs ki – 3%. aqe-
dan, kolxeTis tyeebi Seadgens 2%-s, 1% ki, ZiriTadad, alaznisa da 
ioris Walis tyeebia. wiwvovani saxeobebis mier dakavebuli farTobi 
Seadgens 15,98%-s, Sereul tyeebs uWiravT 14,7%, xolo 69,32% – 
foTlovan tyeebs. saqarTvelos tyiT dafaruli farTobis TiTqmis 
naxevari wifels ukavia. miuxedavad tyianobis maRali procentisa, 
saqarTveloSi tyiT dafaruli farTobebis sivrcobrivi ganlageba 
araTanabaria.  

mocemuli kvlevis farglebSi raodenobrivi indikatorebis sa-
fuZvelze, xelmisawvdomi informaciis gaTvaliswinebiT, Seswavlil 
iqna saqarTvelos municipalitetebis mixedviT soflis meurneobisa 
da tyis ekosistemebis potenciuri mgrZnobiaroba klimatis cvlile-
bis mimarT Tanamedrove pirobebSi da maTze klimatis cvlilebis ze-
moqmedeba ori saprognozo periodisTvis: 2021-2050 da 2071-2100 
wlebSi.  

 
21.1. mimoxilva da aqtualoba 

soflis meurneobis seqtors tradiciulad mniSvnelovani adgi-
li ekava saqarTvelos ekonomikaSi. misi xvedriTi wili 1999 wels 
mTliani Sida produqtis 25%-s Seadgenda, am dargSi dasaqmebuli 
iyo mosaxleobis TiTqmis naxevari.  

2014 wlis monacemebiT, mosaxleobis naxevarze meti dasaqmebu-
lia soflis meurneobis seqtorSi da es dargi qveynis mTliani Sida 
produqtis (mSp) 9,4%-s moicavs. aseTi fardoba miuTiTebs seqtoris 
dabal produqtiulobasa da teqnologiur CamorCenaze. rac ufro 
ganviTarebulia qveyana, miT ufro naklebia mosaxleobis CarTuloba 
soflis meurneobis seqtorSi da miT ufro maRalia seqtoris pro-
duqtiuloba. magaliTad, evropis qveynebSi soflis meurneobis wili 
mTliani Sida produqtis moculobaSi meryeobs 12%-dan 2%-mde, xo-
lo mosaxleobis CarTuloba seqtorSi saqarTvelosTan SedarebiT 
mniSvnelovnad ufro dabalia – yvelaze maRali maCvenebeli aqvs ru-
mineTs da Seadgens 30%-s. kargi maCveneblebi aqvT, agreTve, safran-
geTs, belgias, germanias, danias da sxva. aq mSp-s wilis Sefardeba seq-
torSi dasaqmebulTa raodenobis wilTan aris daaxloebiT 1/2, anu 
dasaqmebulTa procenti orjer naklebia mSp-s procentze. 
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saqarTvelosTvis, iseve rogorc bevri sxva qveynisaTvis, ganvi-

Tarebuli soflis meurneoba ara marto ekonomikuri seqtoria, aramed 
sasursaTo usafrTxoebis garantiaa, xolo misi produqtebi da am 
produqtebis warmomavlobis adgilebi qveynis kulturuli da socia-
luri identobis erT-erTi maxasiaTebeli. soflis meurneobis pro-
duqtebi Tu jiSebi xSirad kulturul memkvidreobasac warmoadgens.  

2015 wels saqarTvelos mTavrobam miiRo qveynis soflis meur-
neobis ganviTarebis strategia, romelic sxva mniSvnelovan sakiTxeb-
Tan erTad, rogoricaa: zrunva maRal mosavlianobaze, mcenareTa se-
leqcia, maRalxarisxovani sertificirebuli saTesle da sanerge ma-
salebis gamoyeneba, niadagSi optimaluri wyal-haerovani reJimis 
Seqmna, specialuri agroteqnikuri RonisZiebebis ganxorcieleba, da 
sxv., ixilavs klimatis cvlilebas, rogorc risk-faqtors, ramac Se-
iZleba damatebiTi gamowvevebis winaSe daayenos soflis meurneobis 
dargi, romelic isedac dgas sxvadasxvagvari socialuri, teqnolo-
giuri Tu ekonomikuri problemis winaSe.  

klimatis cvlileba uSualo gavlenas axdens soflis meurneo-
baze. savegetacio periodSi temperaturis mateba da naleqebis kleba 
avtomaturad iwvevs sarwyavi normis (mcenarisTvis miwodebuli wylis 
raodenobis) an rwyvaTa raodenobis zrdas. amavdroulad, es zrda 
unda iyos klimaturi faqtorebis cvlilebis adekvaturi, vinaidan, 
tenis siWarbe, iseve rogorc misi nakleboba, mavnea mcenaris zrda-
ganviTarebisTvis. 

aranakleb mniSvnelovania klimaturi faqtorebis cvalebadobis 
gavlena niadagis eroziul procesebze. naleqebis Semcireba amcirebs 
wylismieri eroziis ganviTarebis saSiSroebas, Tumca, masTan dakav-
Sirebuli rwyvebis raodenobis an sarwyavi normis zrda aZlierebs 
irigaciuli eroziis safrTxes. amave dros, temperaturis zrda da 
naleqebis simcire, xels uwyobs niadagis gamoSrobas, rac qaris siC-
qaris cvalebadobis fonze ganapirobebs qarismieri eroziis warmo-
Sobis an gaZlierebis saSiSroebas. 

dReisaTvis qveynis sasoflo-sameurneo savargulebis saerTo 
farTobi Seadgens 3 170 600 heqtars. aqedan, saxnavia 791 900 ha, mra-
valwliani nargavebi – 269 800 ha, xolo saTib-saZovrebi – 1 936 400 
ha. 1990 wlisaTvis saerTo farTobidan irwyveboda 312 000 ha, xolo 
105 000 ha-ze mowyobili iyo sadrenaJo damSrobi sistemebi. Tumca, 
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wlebis ganmavlobaSi, qveyanaSi Seqmnilma mZime ekonomikurma da so-
cialurma fonma, dargis am infrastruqturis ZiriTadi nawilis ga-
nadgureba gamoiwvia. 2012 wlisTvis wyaluzrunvelyofili iyo mxo-
lod 45 000 heqtari, xolo Warbi wylis mocileba xorcieldeboda 
14 000 heqtarze. 2012-2014 wlebSi gatarebuli RonisZiebebis (sarea-
bilitacio da saeqspluatacio samuSaoebi) Sedegad wyaluzrunvel-
yofili da daSrobili farTobebi TiTqmis orjer gaizarda.  

zemoaRniSnulidan gamomdinare, naTelia, rom arsebuli samelio-
racio sistemebiT da sxva saadaptacio teqnologiebiT uzrunvelyo-
fa ver moaxdens sasoflo-sameurneo savargulebis jerovan dacvas 
Sesabamisi klimatis cvlilebis riskebisgan. es ki Tavis mxriv, miuTi-
Tebs, rom aucilebelia: a) soflis meurneobis sferoSi Semdgomi sa-
mecniero-kvleviTi samuSaoebis gagrZeleba; b) situaciis gasaumjobe-
seblad qmediTi nabijebis dagegmva/ganxorcieleba, Tanamedrove ino-
vaciuri teqnologiebisa da mowinave saerTaSoriso gamocdilebis 
gamoyenebiT.  

 
21.2. arsebuli kvlevebi 

soflis meurneobaze klimatis mimdinare cvlilebis gavlena 
rogorc sazRvargareT, aseve saqarTvelos farglebSi kvlevis sagans 
warmoadgens. Cvens qveyanaSi es kvlevebi daiwyo 1994 wlidan. qvemoT 
mimoxilulia seqtorSi arsebuli umniSvnelovanesi kvlevebis Sede-
gebi. 

gaeros klimatis cvlilebis CarCo konvenciis `klimatis cvli-
lebis Sesaxeb saqarTvelos mesame erovnuli Setyobineba~, romelic 
warmoadgens saerTaSorisod aRiarebul oficialur angariSs, Tanax-
mad, dasavleT saqarTvelos dablob raionebsa da Savi zRvis sanapi-
ro zonaSi saSualo wliuri temperatura 14÷15°C-s Seadgens, xolo 
naleqebis wliuri jami 1500÷2700 mm-is farglebSi icvleba. amave re-
gionis alpuri zona moicavs mudmivi TovliTa da myinvarebiT dafa-
rul, kavkasionis mZlavr sistemaSi Semaval mTian masivebs, romelTa 
simaRle zRvis donidan 5 000 m-s aWarbebs. aRmosavleT saqarTvelos 
vakeebSi saSualo wliuri temperatura 11÷13°C-s aRwevs da naleqTa 
wliuri jamebi 400÷600 mm-s Seadgens, xolo mTian raionebSi es sidi-
de 800÷1200 mm-mde izrdeba. bolo 25 wlis manZilze klimatis cvli-
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lebis Sedegad dasavleT saqarTveloSi saSualo wliurma temperatu-
ram daaxloebiT 0,3°C-iT moimata, aRmosavleT saqarTveloSi ki na-
zardma 0,4÷0,5°C miaRwia.  

saqarTveloSi Catarebuli kvlevebis safuZvelze gamoikveTa Zi-
riTadi gamowvevebi, romlebic dgas soflis meurneobis winaSe. ker-
Zod: aRmosavleT saqarTvelosTvis es aris gvalva, setyva da miwebis 
degradacia-erozia, xolo dasavleT saqarTvelosTvis – mcenareebis 
daavadebebis gavrceleba da aqac, miwebis degradacia-erozia. 

aRsaniSnavia, rom soflis meurneobis seqtori, ara marto kli-
matis cvlilebisadmi adaptacias moiTxovs, aramed Tavis mxriv, gav-
lenas axdens klimatis cvlilebaze: saqarTveloSi saTburi gazebis 
emisiebi soflis meurneobis seqtoridan 2011 wels Seadgenda mTlia-
ni emisiebis (miwaTsargeblobis seqtoris garda) 17%-s.  

mniSvnelovania kvlevebi, romelic pirdapir araa dakavSirebuli 
klimatis cvlilebasTan, Tumca Tavisi arsiT mniSvnelovania klima-
tis cvlilebisadmi soflis meurneobis seqtoris adaptaciisTvis: 

 saqarTvelos teqnikuri universitetis c. mircxulavas saxelo-
bis wyalTa meurneobis institutma 2014-2015 wlebSi Caatara 
kvlevebi samelioracio sistemebisa da maTi efeqtianobis Sesaxeb 
saqarTvelos soflis meurneobis saministros Sps „saqarTvelos 
melioraciis“ monacemebze dayrdnobiT. kvlevam gamoavlina, rom 
saxelmwifo sairigacio sistemebi mowyobilia saqarTvelos 40 
municipalitetSi – kaxeTis, qvemo da Sida qarTlis, nawilobriv 
mcxeTa-mTianeTis, imereTisa da samcxe-javaxeTis regionebSi, 
sadrenaJo – 12 municipalitetSi, ZiriTadad, dasavleT saqarTve-
loSi; aRmosavleT nawilSi ganTavsebulia sul ramdenime sistema 
da isinic dReisaTvis umoqmedoa. danarCen municipalitetebSi 
morwyvas aqvs araregularuli xasiaTi da xorcieldeba saWiro-
ebis mixedviT. sadrenaJo sistemebis funqcionireba, sairigacio 
sistemebTan SedarebiT, kidev ufro SezRudulia. samelioracio 
sistemebis aseTi mdgomareoba (irigacia da drenaJi) miuTiTebs, 
rom sasoflo-sameurneo miwebis mgrZnobiaroba klimatis cvli-
lebis mimarT saqarTveloSi maRalia, rac ganpirobebulia, xSir 
SemTxvevaSi, mcenaris uzrunvelyofiT misi ganviTarebisTvis 
arasakmarisi an Warbi teniT. es, Tavis mxriv, xdeba mcenareTa da-
avadebebis gavrcelebis erT-erT mizezi da maTi zrdis Semafer-
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xebeli faqtori, rac pirdapir aisaxeba seqtoris produqtiu-
lobaze.  

 qveynis masStabiT niadagobrivi safaris mdgomareoba, wylismie-
ri da qarismieri eroziiT dazianebis TvalsazrisiT, Sefasda 
erozirebuli farTobebis sididis mixedviT. wylismieri erozia 
dafiqsirda TiTqmis yvelgan, abaSis, adigenis, axalgoris, yazbe-
gisa da xobis municipalitetebis garda. wylismieri eroziis 
warmomSob mizezad dasaxelda gaxSirebuli naleqi, temperatu-
ris cvlileba, Warbi Zoveba, sarwyavi wylis gadaWarbebuli da 
uyairaTo xarjva (irigaciuli erozia) da sxv. vinaidan irigaci-
uli erozia warmoadgens wylismieri eroziis erT-erT saxes da 
gamonaklisi SemTxvevebis garda (rodesac erozirebulia arasa-
soflo–sameurneo daniSnulebis miwebi), maTi gamovlinebis gan-
calkeveba SeuZlebelia, gamomwvevi mizezebis miuxedavad, mxedve-
lobaSi miRebul iqna erozirebuli miwebis farTobebi mxolod 
sasoflo-sameurneo savargulebidan. qarismieri erozia aRiniS-
neba axalgoris, axalqalaqis, axalcixis, bolnisis, gardabnis, 
goris, gurjaanis, dedofliswyaros, dmanisis, TeTriwyaros, kas-
pis, marneulis, mcxeTis, sagarejos, qarelisa da xaSuris muni-
cipalitetebSi. 

 misi gamomwvevi klimaturi faqtorebia Zlieri qari, temperatu-
ris sidide, naleqebis raodenoba da sxva araklimaturi faqto-
rebi, xolo xelSemwyob faqtorad SeiZleba dadgindes qarsafari 
zolebis ararseboba an gaCexva. saqarTvelos garemosa da buneb-
rivi resursebis dacvis saministros 2012 wlis angariSSi moce-
mulia, rom dasavleT saqarTveloSi, mTiani reliefisa da uxvi 
naleqebis gamo miwis degradaciis mTavari mizezia niadagis 
wylismieri erozia. misi ZiriTadi ganmapirobebeli faqtorebia 
ferdobebis daxriloba da wvimis kinetikuri energia, romelic 
damokidebulia wvimis intensivobaze. am regionSi saxnavi miwebis 
saerTo farTobia 186 800 ha, saidanac 33,7% erozirebulia. aR-
mosavleT saqarTveloSi miwebis degradaciis mTavari mizezia qa-
rismieri erozia. saxnavi miwebis 486 400 ha – saerTo farTobi-
dan 21% erozirebulia. imave angariSSi aRniSnulia soflis me-
urneobis produqtiulobis ganmsazRvreli ori komponenti: 
a) mcenarisTvis arasakmarisi an Warbi tenis uzrunvelyofa da 
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b) niadagis dacva wylismieri da qarismieri eroziisgan. klimatis 
cvlilebiT gamowveuli gaxSirebuli gvalvebis, wyalmovardnebis, 
Tavsxma wvimebisa da sxva negatiuri faqtorebis pirobebSi klima-
tis faqtoris gavlena sasoflo-sameurneo warmoebaze kidev met 
yuradRebas saWiroebs da ufro detalur Seswavlas moiTxovs. 

 
21.3. soflis meurneobis klimatis cvlilebisadmi  

mgrZnobiarobis indikatorebi 

soflis meurneobis seqtoris mgrZnobiaroba klimatis cvli-
lebis gamovlenis sxvadasxva faqtoris mimarT SeiZleba Sefasdes 
gansxvavebuli indikatorebiT. magaliTad: evropis garemos dacvis 
saagentos angariSSi (2012) klimatis cvlilebis mimarT niadagis 
mgrZnobiarobis indikatorebis CamonaTvalSia: a) niadagis tenianoba 
da b) niadagis erozia, xolo soflis meurneobis mgrZnobiaroba, ima-
ve angariSSi fasdeba: 

a)  sasoflo-sameurneo jiSebis vegetaciis periodis cvlilebiT; 
b)  sasoflo-sameurneo jiSebis produqtiulobis SemcirebiT, ara-

sakmarisi wyaluzrunvelyofis gamo (Water-limited Crop productivity); 
g) wyaluzrunvelyofis normis sididis cvlilebiT (Irrigation water 

requirement).  
yvela am indikatorze Sesabamisad moqmedebs klimatis cvlile-

bis gamovlenis (eqspoziciis) sxvadasxva faqtori. 
evropuli sadamkvirveblo qselis teritoriuli ganviTarebisa 

da kohesiisTvis (ESPON)2 klimatis cvlilebis angariSSi mgrZnobia-
robis indikatorad aRebulia niadagSi tenis Semcveloba, xolo sa-
qarTvelos mesame erovnul SetyobinebaSi soflis meurneobaze kli-
matis cvlilebis Sesafaseblad – or regionSi: aWarasa da kaxeTSi 
indikatorad aRebuli iyo sasoflo-sameurneo jiSebis produqtiu-
lobis cvlileba, romelic Sefasda sxvadasxva faqtoris zemoqmede-
bis gaTvaliswinebiT.  

aRsaniSnavia, rom aseTi meTodologia gulisxmobs rTul mra-
valkomponentian modelirebas da iTvaliswinebs konkretul sasoflo-
sameurneo kulturebze sxvadasxva regionis damokidebulobis gan-

 
2  ESPON – European Observation Network for Territorial Development and Cohesion. 
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sazRvras.  
amgvari meTodologiis gamosayeneblad mocemuli kvlevis farg-

lebSi ar arsebobda unificirebuli monacemebi mTeli saqarTvelos-
Tvis, maSin, rodesac kvleva miznad isaxavda municipalitetebSi Se-
darebiTi kvlebis Catarebas xelmisawvdomi homogenuri raodenobri-
vi indikatorebis safuZvelze. amitom arsebuli indikatorebis Camo-
naTvalidan SeirCa iseTebi, romelTaTvisac arsebobda myari sain-
formacio baza da romlebic aqtualuri iyo saqarTveloSi arsebuli 
pirobebisTvis.  

saqarTveloSi klimatis mimdinare cvlilebis fonze soflis 
meurneobis seqtoris stabiluri winsvla warmoudgenelia meliora-
ciis ganviTarebis gareSe, radgan igi uzrunvelyofs mcenarisTvis 
aucilebel tenianobis reJims, romelic uzrunvelyofili unda iyos 
Sesabamis regionebSi irigaciiT aridul zonebSi, xolo Warbtenian 
raionebSi zedmeti tenis moSorebiT (drenaJiT).  

saqarTvelos municipalitetebSi klimatis cvlilebis mimarT 
soflis meurneobis mgrZnobiarobis Sesafaseblad, pirvel yovlisa, 
saWiroa klimatis cvlilebis mimarT mgrZnobiarobis iseTi maCveneb-
lebis SerCeva, romlebic adekvaturad asaxavs ekonomikis am seqtoris 
mniSvnelobas administraciul-teritoriuli erTeulisaTvis. aseT 
maCvenebels unda hqondes validuri da sando statistikuri baza. 
soflis meurneobis klimatis cvlilebisadmi mgrZnobiarobis gazom-
visa da Sefasebis mizniT SeiZleba gamoyenebuli iyos Semdegi kompo-
nentebi: sasoflo sameurneo savargulebisa da sasoflo-sameurneo 
kulturebis wyliT uzrunvelyofa, romelic gamoisaxeba meliori-
rebuli farTobis sididiT, niadagis wyal-haerovani reJimi, moxmare-
buli (mocilebuli) wylis moculoba – sarwyavi da daSrobis norma, 
meliorirebul miwebze mosavlianobis zrda da sxva indikatorebi. 
 irigaciis Sedegi miT ufro TvalsaCinoa, rac ufro mSralia rai-

oni. amasTanave, rwyva miT ufro maRal efeqts iZleva, rac nakleb 
siRrmezea gavrcelebuli mcenaris fesvTa sistema. rwyva gavlenas 
axdens agreTve niadagSi mimdinare mikrobiologiur procesebze. 

 irigaciis mizans warmoadgens niadagSi wylis deficitisa da mce-
naris mier wylis xarjvas Soris sxvaobis minimumamde dayvana, rac 
saWiroebs saTanado morwyvis normebisa da vadebis SerCevas. mor-
wyvis norma (m) es aris wylis is raodenoba, romelic unda miiRos 



21.3. soflis meurneobis klimatis cvlilebisadmi  
mgrZnobiarobis indikatorebi 367 

erTma heqtarma erTi morigi morwyvis dros. 
 sasoflo-sameurneo kulturebis sarwyavi normis mgrZnobiaroba 

tenis cvalebadobis mimarT3. sarwyavi norma – M (m3) gviCvenebs 
mTeli vegetaciis periodSi 1 ha-ze daxarjuli wylis raodenobas 
imis mixedviT, Tu ramdenjer irwyveba esa Tu is kultura. 

 sarwyavi norma ganisazRvreba damokidebulebiT: 

n

n

i
i mmmmmM 



...321
1

 (m3/ha),               (21.1) 

sadac im  aris morwyvis norma, anu sarwyavi wylis moculoba, romelic 

unda miewodos sasoflo-sameurneo kulturebiT dakavebul 1 ha far-
Tobs erT rwyvaze. morwyvis norma damokidebulia niadagis maxasia-
Teblebze, tenianobaze, temperaturaze, naleqebis raodenobaze, aor-
Tqlebaze da sxv. droTa ganmavlobaSi sarwyavi normis cvlileba Ta-
visTavad miuTiTebs klimaturi pirobebis cvlilebaze 

 rwyvis saSualebiT unda damyardes mcenarisaTvis sasurveli 

wylisa da haeris reJimi niadagis aqtiur fenaSi (h), e.i. im fenaSi, 
sadac gavrcelebulia mcenaris fesvTa sistemis mTavari masa. te-
nianobis maqsimumis maCvenebelia zRvruli wyaltevadoba, rome-
lic sruli wyaltevadobis 90%-s aRwevs. praqtikaSi niadagis 
tenianoba, iseve rogorc wyaltevadoba, izomeba specialuri xel-
sawyoebiT – tenmzomebiT, aseve dgindeba laboratoriul piro-
bebSi. 

zemoaRniSnulis gaTvaliswinebiT, morwyvis norma tolia: 

)7,0(100)(1000 zRzRsmzRmaq rrhrrhWWm   ,        (21.2) 

sadac   aris niadagis moculobiTi wona (kg/m3), zRr  – niadagis 

zRvruli wyaltevadoba (%).  
morwyvis norma warmoadgens tenis im raodenobas, romlis Sekaveba 

SeuZlia niadags. zogadad, rac ufro maRalia tentevadoba, miT meti 
teni, maT Soris atmosferuli, sWirdeba mcenares ganviTarebisTvis. 

niadagis tenianobis koeficienti gamoiTvleba Semdegi formuliT:  

 
3  Tavsebadia Climate Change, impacts and vulnerability in Europe 2012 angariSSi 

miTiTebul or soflis meurneobis mgrZnobiarobis indikatorTan.  
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F
PK   (%),     (21.3) 

sadac  P  saSualo wliuri naleqebis jamia (mm); F – aorTqleba (mm) 
da  ganisazRvreba damokidebulebiT: 

   dtF  100250018.0 2  (mm),         (21.4) 

sadac t  saSualo Tviuri temperaturaa (°C); d – haeris fardobiTi 
tenianoba (%). 

zemoT moyvanili formulebi miuTiTebs morwyvisa da sarwyavi 
normebis damokidebulebas klimatur faqtorebze (P, t, d), romelTa 
cvlileba, droTa ganmavlobaSi, TavisTavad aisaxeba morwyvasa da, 
Sesabamisad, sarwyav normaze. sur. 21.1-ze moyvanilia 2015 wlisaTvis 
sarwyavi normis sidideebi (m3) municipalitetebis mixedviT. 

qvemoT moyvanil suraTebze mocemulia: 

 melioraciis sistemebis gamoyenebis indikatorebi – daproeqte-
buli melioraciis sistemebi (cal-calke irigaciisa – sur. 21.2 
da drenaJis – sur. 21.3); 

 melioraciis sistemebis faqtobrivi gamoyenebis indikatorebi – 
moqmedi qseliT aRWurvili (cal-calke irigaciisa – sur. 21.4 
da drenaJis – sur. 21.5) miwis farTobebis Sefardeba daproeqte-
buli meliorirebuli miwis farTobTan 2015 wlisTvis;  

 sasoflo-sameurneo miwebis mgrZnobiaroba eroziis mimarT – sa-
soflo-sameurneo savargulebis farTobebidan 2015 wlisTvis 
wylismieri (sur. 21.6) da qarismieri (sur. 21.7) eroziiT erozi-
rebuli farTobebis wili4 cal-calke.  
monacemebi aRebulia akademikos c. mirculavas xelmZRvanelo-

biT saqarTvelos mecnierebaTa erovnuli akademiis wyalTa meurneo-
bisa da sainJinro ekologiis institutis mier damuSavebuli 1999-
2005 wlebis saxelmwifo miznobrivi programidan. 

saqarTveloSi saxnavi farTobebis 54,1% ganlagebulia 20 m-mde 
qanobis mqone ferdobze, 22,5% – 20-dan 50 m-mde qanobis ferdobze, 
14% – 50-100 m-mde qanobis ferdobze, 6%-mde 100-150 m-mde qanobis 
ferdobze, 3,4% – 150 m-ze ufro meti qanobis ferdobze.  

 
4 Seesabameba Climate Change, impacts and vulnerability in Europe 2012 angariSSi miTiTe-

bul niadagis klimatis cvlilebis mimarT mgrZnobiarobis indikatorebs. 
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sasoflo-sameurneo savargulebis zemoT aRniSnuli faqtori, 
wvimis intesivobasTan erTad, ganapirobebs wylismieri eroziis war-
moSobasa da ganviTarebas. irigaciuli RonisZiebebis ganxorciele-
bisas igive faqtori warmoSobs niadagis zedapirze negatiur movle-
nas, romelic cnobilia irigaciuli eroziis saxelwodebiT.  

sasoflo-sameurneo miwebis mgrZnobiaroba  
wylismieri eroziis gaZlierebis riskis mimarT 

wylismieri erozia ganpirobebulia sasoflo-sameurneo savar-
gulebis morwyvisas niadagis zedapiris CamorecxviT. wylismieri 
eroziis erT-erTi saxea xazovani (wrfivi) erozia, romelic warmoad-
gens farTobze formirebuli calkeuli wylis nakadebis zemoqmedebiT 
teritoriis daxramva-danawevrebas calkeul xazisebr formebad. 
wvimebis dros Camonadeni iqmneba maSin, rodesac misi intensivoba 
aRemateba niadagis mier wylis Sewovis intensivobas. wyalgamtar ni-
adagebze erozia naklebia. rac metia niadagSi humusi da rac ufro 
msubuqia niadagi, miT metia wyalgamtaroba. 

saqarTvelos teqnikuri universitetis wyalTa meurneobis in-
stitutSi, 50-wliani samecniero kvlevebis safuZvelze akademikosma c. 
mircxulavam daamuSava niadagis zRvrulad dasaSvebi danakargis ga-
moTvlis meTodi eroziis dros, romlis funqciur damokidebulebas 
aqvs Semdegi saxe: 

 YMISRfG ,,,,,  ,       (21.5) 

sadac R mosuli naleqebis raodenobisa da wvimis intensivobis maCve-
nebelia; S – niadagis fizikur-meqanikuri Tvisebebis maCvenebeli; I – 
niadagis zedapiris daxrilobisa da formis maCvenebeli; Ω – mce-
nareuli safariT dafaruli zedapiris farTobis wili; M – sarwyavi 
norma (irigaciuli eroziis saangariSod),Y – erozirebuli 
farTobis maCvenebeli. 

aRniSnuli kvlevebi gaxda safuZveli 1978 wels damtkicebuli 
yofiliyo ZiriTadi dokumenti – `sakavSiro standarti“ yofil sab-
WoTa kavSirSi sasoflo-sameurneo savargulebis wylismieri eroziis, 
maT Soris irigaciuli eroziis intesivobis gaangariSebisaTvis.  

saqarTvelos mecnierebaTa erovnuli akademiis wyalTa meurneo-
bisa da sainJinro ekologiis institutSi akad. c. mircxulavas xel-
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mZRvanelobiT 1998-1999 ww. ganxorcielda zemoT aRniSnuli `sakav-
Siro standartis“ gadamuSaveba, rac safuZveli gaxda saqarTvelos 
niadagebis eroziisagan dacvis mizniT 1999-2005 wlebis saxelmwifo 
miznobrivi programis momzadebis. 

sasoflo-sameurneo miwebis mgrZnobiaroba  
qarismieri eroziis gaZlierebis riskis mimarT 

qarismieri erozia (niadagis deflacia) – ganpirobebulia qaris 
mier niadagisa da niadagwarmomqmneli qanebis zeda fenis daSliT da 
transportirebiT. rogorc wylismieri, ise qarismieri erozia, met-
naklebi siZlieriT, gavrcelebulia qveynis TiTqmis yvela regionSi. 
amasTan erTad, qarismieri eroziis prognozirebisas, klimaturi faq-
torebidan upirvelesad aucilebelia saSiSi qarebis mimarTulebisa 
da siCqareebis codna, raTa moxdes eroziis sawinaaRmdego RonisZie-
bebis swori dagegmva.  

qarismieri eroziis procesebze, garda klimaturi faqtorebisa, 
aseve gavlenas axdens niadagis meqanikuri da agregatuli Sedgeni-
loba, organuli nivTierebebis raodenoba, struqturis mdgradoba, 
niadagis agregatebis SeWiduloba da a.S. 

qarismieri eroziis procesis intensivobas gansazRvravs: region-
Si qaris siCqare, ganapira mindorsacavi zolebis arseboba da sxv. qa-
rismieri erozia gansakuTrebiT Zlierdeba zamTarsa da adre gazaf-
xulze, roca sasoflo-sameurneo savargulebi naklebadaa daculi 
mcenareuli safariTa da niadagi gaSiSvlebulia. qarismieri eroziis 
gaZlierebas iwvevs niadagis damuSaveba – moxvna beltis gadabrunebiT, 
ris Sedegadac niadagis mcenareulobis fesvebiT gamagrebuli, ero-
ziisadmi medegi fena qveviT eqceva. 

qarismieri eroziiT gadatanili gruntis moculobis sidide 
warmoadgens mravalfaqtorian funqcias: 

 ,,,,,, wMPISL YGGGGGfG           (21.6) 

sadac: GL aris qarsafar zolebs Soris manZilis maxasiaTebeli; GS – 
gruntis meqanikuri Semadgenlobis maxasiaTebeli; GI  – niadagis zeda-
piris daxrilobis maxasiaTebeli; GP – niadagis zedapirze mcenareu-
li safaris gavlenis maxasiaTebeli; GM – klimaturi faqtoris maxa-

siaTebeli; wY  – qarismieri eroziiT erozirebuli farTobis maxasia-
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Tebeli. TiToeuli am faqtoris gaTvaliswinebiT gruntis gadatani-
li masis moculoba iangariSeba damoukideblad.  

aRniSnuli indikatorebisa da maCveneblebis normalizaciiTa da 
kombinirebiT miRebul iqna soflis meurneobis mgrZnobiarobis agre-
girebuli indeqsebi:  
 sasoflo-sameurneo kulturebis mgrZnobiaroba tenis cvlile-

bis mimarT – SemuSavda Semdegi indikatorebis gamoyenebiT: 
a) sasoflo-sameurneo kulturebis sarwyavi normis mgrZnobia-
roba tenis cvalebadobis mimarT, b) saproeqto irigaciisa da 
drenaJis gamoyeneba da g) irigaciisa da drenaJis faqtobrivi 
gamoyeneba (sur. 21.1, 21.2, 21.3, 21.4, 21.5).  

 soflis meurneobis savargulebis mgrZnobiaroba wylismieri da 
qarismieri eroziis mimarT – SemuSavda Semdegi indikatorebis 
gamoyenebiT: a) wylismieri da b) qarismieri eroziis farTobe-
bis wili (sur. 21.6, 21.7). 

 

21.4. soflis meurneobisa da tyis seqtorebze  
klimatis cvlilebis zemoqmedeba 

21.4.1. klimatis cvlilebis potenciuri zemoqmedeba  
soflis meurneobaze 

soflis meurneobaze klimatis cvlilebebis mravalfaqtoriani 
zemoqmedebis zusti prognozi moiTxovs did dros, mravalwliani sa-
mecniero-kvleviTi samuSaoebis ganxorcielebas. es sakmaod rTuli 
da problematuri sakiTxia, magram sakmaod damajerebeli Sedegis mi-
Reba SeiZleba arsebuli standartebisa da aRiarebuli meTodebis ga-
moyenebiT da mxolod ZiriTadi parametrebis gaTvaliswinebiT. 

klimatis cvlilebis potenciuri zemoqmedeba Sefasda ori pe-
riodisaTvis: 2021-2050 da 2071-2100 wlebisaTvis. klimatis cvlile-
bis potenciuri zegavlenis Sesafaseblad aRebul iqna sami klimatu-
ri parametri (klimatis cvlilebis gamovlenis indikatorebi):  

– temperaturisa da naleqebis cvlileba. temperaturisa da nale-
qebis cvlilebis parametrebi aRebulia mcenaris zrda-ganviTa-
rebis yvelaze mowyvladi da kritikuli – zafxulis periodisa-
Tvis. temperaturis cvlilebis gansasazRvrad moxda saprogno-
zo periodSi, zafxulis TveebSi, temperaturis matebis absolu-
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turi sididis Sefardeba sabaziso periodis zafxulis Tveebis 
saSualo mravalwliur sididesTan. aRniSnuli fardoba miRebuli 
iyo imis gamo, rom temperaturis absoluturi matebis erTnairi 
mniSvnelobis SemTxvevaSi sxvadasxva regionebisa da municipali-
tetebisTvis temperaturis matebis gavlena iqneba gansxvavebuli. 

naleqebis sezonuri (zafxulis periodSi) cvlilebis zemo-
qmedeba erT heqtarze ganxiluli iyo mcenarisTvis misawodebel 
sarwyav normasTan mimarTebaSi, vinaidan naleqebis cvlileba Se-
sabamisad gamoiwvevs sarwyavi normis cvalebadobas, aRsaniSna-
via, rom mosuli naleqebis yoveli 1 mm Seesabameba 10 m3 wylis 
moculobas 1 ha-ze. 

– qaris siCqaris cvlileba. qaris absoluturi siCqare municipa-
litetebis mixedviT miRebulia saqarTvelos teqnikuri univer-
sitetis hidrometeorologiis institutis monacemebis mixedviT 
da warmoadgens sabaziso periodSi qaris siCqaris mniSvnelobisa 
da misi prognozuli cvlilebis jams. qarismieri eroziis saprog-
nozod, am parametris safuZvelze, temperaturisa da naleqebis 
wliuri cvlilebis gaTvaliswinebiT, miRebuli iyo erozirebu-
li niadagis moculobis cvlilebis indikatori. 
soflis meurneobaze klimatis cvlilebis zemoqmedebis gansa-

sazRvrad mgrZnobiarobis indeqsebi kombinirebul iqna klimatis 
cvlilebis gamovlenis indikatorebTan.  

sasoflo-sameurneo kulturebis mgrZnobiaroba tenis cvaleba-
dobis mimarT kombinirebul iqna zafxulis periodSi temperaturisa 
da naleqebis cvlilebasTan, romlebic ganapirobeben tenis cvlilebas: 

4,04,02,0 )/()/( MWTTSOw  ,    (21.7) 

sadac OW sasoflo-sameurneo kulturebze klimatis cvlilebis ze-
moqmedebaa tenis cvlilebis mimarT; S – sasoflo-sameurneo kultu-
rebis mgrZnobiaroba tenis cvlilebis mimarT, damokidebuli sabazi-
so periodis (2015 w.) sasoflo-sameurneo kulturebis sarwyavi nor-
mis mgrZnobiarobaze tenis cvalebadobis mimarT, saproeqto iriga-
ciisa da drenaJis gamoyenebaze da irigaciisa da drenaJis faqtobriv 
gamoyenebaze; ∆T – saprognozo periodSi temperaturis namati zafxu-
lis TveebSi (°C); T – sabaziso periodis zafxulis Tveebis saSualo 
temperatura (°C); ∆W – zafxulis periodSi naleqebis cvlilebiT 
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gamowveuli tenis moculobis (raodenobis) cvlileba 1 ha-ze  da 
iangariSeba damokidebulebiT: 

PW  10  (m3),     (21.8) 

sadac ∆P aris naleqebis cvalebadoba mm-Si; M – sarwyavi norma (m3 
1 heqtarze). miRebuli monacemebi moyvanilia nax. 21. 4 da 21.6. 

soflis meurneobis savargulebis mgrZnobiaroba wylismieri da 
qarismieri eroziis mimarT kombinirebul iqna saprognozo periodebSi 
naleqebis cvlilebis indikatorsa da qaris siCqaris cvlilebasTan 
dakavSirebuli erozirebuli niadagis moculobis cvlilebis indi-
katorTan:  

4,04,02,0 )/()/( BPTER GGMWSO  ,         (21.9)  

sadac OER aris sasoflo-sameurneo savargulebze klimatis cvlile-
bis zemoqmedeba wylismieri da qarismieri eroziis gaZlierebis mimarT; 
S – sasoflo-sameurneo savargulebis mgrZnobiaroba wylismieri da 
qarismieri eroziis mimarT, damokidebuli sabaziso periodis (2015 w.) 
wylismieri da qarismieri eroziis Sedegad erozirebuli farTobebis 
Sefardebaze sasoflo-sameurneo farTobebTan; ∆W/M – saprognozo 
tenis cvlileba (ganmarteba ixileT zeviT). igulisxmeba, rom mcena-
risTvis miwodebuli tenis raodenobis cvlileba iwvevs sarwyavi 
normis cvlilebas da, Sedegad, irigaciuli (wylismieri) eroziis 
zemoqmedebis cvlilebas; GPT/GB – saprognozo (GPT) da sabaziso (GB) 
periodebSi qarismieri eroziis klimaturi faqtoriT gadatanili 
gruntis moculobebis Sefardeba.  

klimaturi faqtoriT gadatanili gruntis moculoba iangari-
Seba formuliT: 

23 )10/(86,3 PEVG  (m3),    (21.10) 

sadac V qaris saSualo wliuri siCqarea (m/wm); PE – klimaturi in-
deqsi, romelic iangariSeba Semdegi damokidebulebiT: 

  9/10)228,1/(316,0  TPPE ,         (21.11) 

sadac P naleqebis saSualo wliuri jamia (mm); T – saSualo wliuri 
temperatura (°C). miRebuli Sedegebi moyvanilia sur. 21.5 da 21.7-ze. 

praqtikaSi eroziis intensivoba iangariSeba 1 t niadagis dana-
kargiT ha-ze. Tanamedrove soflis meurneobaSi naxnavis siRrme 15-20 
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sm-ia, romlis masa 2 250 t/ha-s uaxlovdeba. Tu CavTvliT, rom ero-
ziis siCqare weliwadSi saSualod 33 t/ha-s Seadgens, maSin yovel-
wliurad ikargeba 0,25 sm niadagi, xolo mTeli saxnavi fenis dakar-
gvas 60÷70 weli sWirdeba. 

unda aRiniSnos, rom erTwliani sasoflo-sameurneo kulturebi, 
biologiuri Taviseburebebidan gamomdinare, vegetaciis sawyis peri-
odSi ver icaven niadags Tavsxma wvimebisa da zedapiruli Camonadenis 
eroziuli zemoqmedebisagan. aRniSnul periodSi niadags sWirdeba 
yvelaze metad niadagdamcavi RonisZiebebis gatareba, rac ZiriTadad, 
mdgomareobs niadagis Rrma gafxvierebaSi, farTobis zedapiris da-
RarvaSi, wyvetili kvlebis mowyobaSi. daqanebul ferdobebze, maga-
liTad, simindis naTesebisaTvis, wyvetili kvlebis mowyobis nacvlad 
sakmarisia simindis Zirze niadagis Semoyra, rac iwvevs wylis nakadis 
Sekavebas farTobze gaCenil CaRrmavebul adgilebSi, rac aZlierebs 
niadagis filtraciis unars da niadagSi wylis CaJonvas. 
 

21.4.2. soflis meurneobaze klimatis cvlilebis  
potenciuri zemoqmedebis analizi 

saSualo da grZelvadian perspeqtivaSi klimatis cvlilebas 
SeuZlia mniSvnelovani gavlena iqonios mcenaris wyliT uzrunvel-
yofis normis cvlilebasa da niadagis mdgomareobaze (mis tenianobaze, 
eroziul procesebze, produqtiulobaze da sxv.), aseve agrokalen-
darsa da kulturebis daraionebaze.  

● sasoflo-sameurneo kulturebis wyaluzrunvelyofa 

meteorologiuri monacemebis Tanaxmad, 2021–2050 wlebSi gaiz-
rdeba temperatura, rogorc saSualo wliuri, aseve zafxulis peri-
odSi. amave periodSi, abaSis, zugdidis, kaspis, lanCxuTis, lentexis, 
martvilis, mestiis, ozurgeTis, samtrediis, senakis, qedis, qobule-
Tis, stefanwmindas, Cxorowyus, walenjixis, xaragaulis, xelvaCau-
ris, xobis, xonis municipalitetebis garda yvelgan Semcirdeba zaf-
xulis periodSi mosuli naleqebis raodenoba.  

mcenare vegetaciis periodSi yvelaze metad aris mgrZnobiare 
klimatis (temperaturis da naleqebis) cvlilebis mimarT. zafxulis 
sezonuri temperatura, amave periodSi naleqebis klebasTan erTad 
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da sasoflo-sameurneo kulturebis mourwyvelobis pirobebSi imoq-
medebs maT zrdaze da Sesabamisi saadaptacio RonisZiebebis gauta-
reblobis SemTxvevaSi gamoiwvevs maT ganadgurebas. 

amave periodSi qaris saSualo siCqare municipalitetebis na-
wilSi klebulobs (30 municipaliteti), danarCenSi izrdeba.  
 2021–2050 wlebSi, im municipalitetebSi, sadac ifunqcionirebs 

sarwyavi sistemebi, rwyvis arsebuli reJimi da sarwyavi normebi 
ZiriTadad uzrunvelyofs mcenaris wyalmoTxovnilebas. calke-
ul municipalitetebSi SesaZlebelia gaizardos sarwyavi norma. 
naleqebis kleba ganapirobebs sadrenaJo sistemebis gamarTul 
muSaobas. im municipalitetebSi, sadac prognozirebulia nale-
qebis mateba, adgili eqneba wvimis wylis zedapiruli dgomis 
umniSvnelo gaxangrZlivebas.  

 2071–2100 wlebSi temperaturis matebis tendencia kidev ufro 
mzardi iqneba. naleqebis jami, rogorc wliuri, aseve zafxulis 
periodSi, yvela municipalitetSi Semcirdeba, xolo qaris siC-
qaris cvalebadobis tendencia darCeba igive. 

 2071–2100 wlebSi zafxulis temperaturis mateba da amave peri-
odSi naleqebis kleba, savaraudod, miaRwevs iseT mniSvnelobas, 
rodesac saWiro gaxdeba rwyvis raodenobis gazrda. im munici-
palitetebSi, sadac mowyobilia mxolod sadrenaJo qseli, SeiZ-
leba saWiro gaxdes ormagi qmedebis (irigacia–drenaJi) an lo-
kaluri sarwyavi sistemebis mowyoba, xolo im municipalite-
tebSi, sadac aseTi sistemebi ar arsebobs – maTi mowyoba an ra-
odenobis gazrda.  

● niadagis safaris dacva 

2021-2050 wlebSi, naleqebis savaraudo klebis gamo, wylismieri 
erozia unda Semcirdes. zogierT municipalitetSi am periodisTvis 
wliuri naleqebis jami izrdeba. Tumca es zrda sabaziso maCvenebel-
Tan SedarebiT imdenad mcirea, rom eroziis maCvenebelze gavlenas 
ver moaxdens. samagierod, amave periodSi, temperaturis zrdis gamo 
sarwyavi normis an rwyvaTa raodenobis zrda gamoiwvevs irigaciuli 
eroziis zrdas. 

qaris siCqaris zrda, temperaturis mateba da naleqebis raode-
nobis kleba ganapirobebs qarismieri eroziis SesaZlo ganviTarebas. 
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es gansakuTrebiT saSiSia im municipalitetebisTvis, sadac sabaziso 
periodSi aRiniSneboda qarismieri erozia. aRsaniSnavia, rom qaris 
siCqaris Semcirebis SemTxvevaSic, temperaturis matebiTa da naleqe-
bis klebiT gamowveuli niadagis gamoSroba qarismieri eroziis war-
moSoba-ganviTarebisTvis sakmarisi faqtoria. safrTxes aZlierebs, 
agreTve, qarsafari zolebis ararsebobac.  

 
21.5. klimatis cvlilebis potenciuri zemoqmedeba  

tyis ekosistemebze 

tyis ekosistemebze klimatis cvlilebis potenciuri zemoqme-
debis Sesafaseblad or saprognozo periodSi, 2021-2050 da 2071-2100 
wlebSi, mgrZnobiarobis agregirebul indikators (tyis xanZrebis 
raodenoba da dazianebuli farTobebi) Seefarda Semdegi klimatis 
gamovlenis indikatorebi: 

1. saprognozo periodebSi temperaturebis sezonuri (zafxulis) 
cvlileba (eqspoziciis normalizebuli maCvenebeli – indikatori). 

2. saprognozo periodebSi naleqebis sezonuri (zafxulis) cvli-
leba (eqspoziciis normalizebuli maCveneblebi 1-dan 10-mde). 

3. saprognozo periodebSi aorTqlebis maCveneblebis cvlileba 
(eqspoziciis normalizebuli maCvenebeli 1-dan 10-mde). 
am indikatorebis Sewonvis safuZvelze miRebul iqna klimatis 

gamovlenis agregirebuli (temperatura – 50%, naleqebi – 30% da 
aorTqleba – 20%) indeqsi (normalizebiT 1-dan 10-mde), romelic da-
ukavSirda tyis mgrZnobiarobis indeqss.  

iseve, rogorc soflis meurneobis seqtorSi, winamdebare meTo-
dika saSualebas iZleva Sefasdes tyis seqtoris mdgomareoba saprog-
nozo periodis bolosTvis, sabaziso mdgomareobis gaTvaliswinebiT. 
 

21.5.1. tyis ekosistemebze klimatis cvlilebis  
potenciuri zemoqmedebis analizi 

miuxedavad imisa, rom klimatis cvlilebas tyis landSaftebsa 
da ekosistemebze mravalmxrivi zemoqmedeba aqvs, am qveTavSi ganxilu-
lia mxolod temperaturis, naleqebisa da aorTqlebis cvlilebis 
zemoqmedeba tyis xanZrebis riskis zrdis konteqstSi (sur. 21.8 da 21.9). 
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saqarTvelos tyeebi, rogorc iTqva, gamoirCeva biomravalfe-
rovnebiT. aq gvxvdeba SemorCenili xe-mcenareebis endemuri da re-
liqturi saxeobebi, rogoricaa kolxuri bza, urTxmeli da sxv. ar-
sebuli ekosistema Camoyalibda sxvadasxva bunebrivi faqtorebis er-
Toblivi moqmedebiT da stabiluri klimatis wyalobiT wonasworo-
baSia, magram klimatis cvlilebis Sedegad am wonasworobas safrTxe 
emuqreba. mniSvnelovnad icvleba ara marto tyeebis klimaturi reJi-
mi, aramed tyis ekosistemis mdgradi funqcionirebiT ganmapirobebe-
li sxva bunebrivi komponentebi (reliefi, wylis resursebis xelmi-
sawvdomoba da raodenoba, niadagi da sxv.). 

aqedan gamomdinare, SegviZlia davaskvnaT, rom tyis ekosistema, 
daculi teritoriebis msgavsad, mgrZnobiarea klimatis cvlilebis 
TiTqmis yvela gamovlenis mimarT. rogorc aRiniSna, tyeebze klimatis 
cvlilebis zemoqmedebis Sesafaseblad, xanZrebis sixSiris, raodeno-
bisa da xanZris Sedegad dazianebuli farTobebis garda, gamoiyeneba 
sxva mgrZnobiarobis iseTi indikatorebic, rogorebicaa: tyeebis 
gavrcelebis teritoriebisa da farTobebis cvlileba, fitopaTo-
logiuri daavadebebis sixSirisa da raodenobis cvlileba da sxv.  

amdenad, klimatis cvlilebis tyis ekosistemebze zemoqmedebis 
moklevadiani pirdapiri efeqtebi SeiZleba iyos Semdegi: savegetacio 
periodis gaxangrZliveba, daavadebebis gavrceleba da sixSire, xan-
Zrebis sixSirisa da maT Sedegad dazianebuli farTobebis zrda; xo-
lo tyis ekosistebis dabalansebuli funqcionirebis darRvevisa da 
tyis degradaciis Sedegad: saTburis gazebis emisiis zrda, bunebrivi 
katastrofebis raodenobis mateba, wylis resursebis raodenobisa 
da xelmisawvdomobis Semcireba. 
 

21.5.2. soflis meurneobis riskebis Sefaseba  
klimatis cvlilebis gaTvaliswinebiT 

soflis meurneobis seqtoris klimatis cvlilebisadmi (2021-
2050 da 2071-2100 wlebi) melioraciuli mgrZnobiarobis dasadgenad 
gamoyenebulia saqarTvelos soflis meurneobis saministros Sps 
„saqarTvelos melioraciis“ monacemebi. unda aRiniSnos, rom saxel-
mwifo sairigacio sistemebi mowyobilia saqarTvelos 40 municipa-
litetSi. danarCen municipalitetebSi morwyvas aqvs araregularu-
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li xasiaTi da xorcieldeba saWiroebis mixedviT. sadrenaJo sistemebi, 
ZiriTadad, Tavmoyrilia dasavleT saqarTveloSi, saqarTvelos aR-
mosavleT nawilSi ganTavsebulia sul ramdenime sistema, isinic dRe-
isTvis ar funqcionirebs. 

sasoflo-sameurneo kulturebis mgrZnobiaroba miRebulia wlis 
ganmavlobaSi mcenarisTvis miwodebuli wylis raodenobis, municipa-
litetis melioraciuli aTvisebisa da moqmedi sairigacio da sadre-
naJo qselebis indikatorebiT. im municipalitetebisTvis, sadac dRe-
isaTvis ar aris saxelmwifo sairigacio sistemebi, sarwyavi norma 
miRebulia wina wlebis an msgavsi klimaturi pirobebis mqone muni-
cipalitetebis mixedviT.  

 sur. 21.8-ze moyvanilia sasoflo-sameurneo kulturebis mgrZno-
biaroba tenis cvlilebis mimarT, municipalitetebis mixedviT. 

saSualod saqarTvelosTvis mgrZnobiarobis indeqsi tolia 3,5; 
regionebis mixedviT: kaxeTi – 4,3 (maqsimumi sagarejoSi – 4,97, mini-
mumi yvarelSi – 3,15), mcxeTa-mTianeTi – 3,02 (Sesabamisad, mcxeTaSi 
– 5,53 da yazbegSi – 1,0), qvemo qarTli – 4,6 (marneuli – 6,48, walka 
– 2,53), Sida qarTli – 4,28 (kaspi – 4,36 da xaSuri – 4,19), samcxe-ja-
vaxeTi – 3,1 (axalcixe – 3,77 da axalqalaqi – 2,85), imereTi – 4,04 
(samtredia – 5,68 da WiaTura, xaragauli – 3,3), samegrelo-zemo sva-
neTi – 3,02 (xobi – 4,40 da mestia – 1,86), raWa – 2,3 (oni – 2,73 da 
cageri – 1,86), guria – 3,26 (lanCxuTi – 3,72 da Coxatauri 1,73), 
aWara – 3,03 (qobuleTi – 3,59 da xelvaCauri – 2,73).  

municipalitetebi, romlebSic dafiqsirda mgrZnobiarobis ma-
Rali maCveneblebi, xasiaTdeba soflis meurneobis didi damokidebu-
lebiT samelioracio RonisZiebebze – irigaciaze aRmosavleT saqar-
TveloSi da drenaJze - dasavleTis regionebSi. sadac samelioracio 
sistemebi ar aris, mgrZnobiarobis indeqsebi minimaluria. 

municipalitetebSi, sadac mgrZnobiarobis indeqsi aWarbebs 3-s, 
aucilebelia samelioracio sistemebis reabilitacia da wyaldamzo-
gi RonisZiebebis Catareba. mgrZnobiarobis indeqsis ufro dabali 
mniSvnelobebis SemTxvevaSi specialuri RonisZiebebis Catareba ar 
aris saWiro. 
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 sur. 21.9 asaxavs wylismieri da qarismieri eroziis arsebul 
jamur mdgomareobas.  

wylismieri erozia dafiqsirda TiTqmis yvelgan, abaSis, adigenis, 
axalgoris, yazbegisa da xobis municipalitetebis garda. vinaidan, 
irigaciuli erozia warmoadgens wylismieri eroziis erT-erT saxes 
da gamonaklisi SemTxvevebis garda (rodesac erozirebulia arasa-
soflo-sameurneo daniSnulebis miwebi), maTi gamovlinebis gancal-
keveba SeuZlebelia, gamomwvevi mizezis miuxedavad, mxedvelobaSi iq-
na miRebuli erozirebuli miwebis farTobi mxolod sasoflo-same-
urneo savargulebidan. 

qarismieri erozia aRiniSneba axalgoris, axalqalaqis, axalci-
xis, bolnisis, gardabnis, goris, gurjaanis, dedofliswyaros, dma-
nisis, TeTriwyaros, kaspis, marneulis, mcxeTis, sagarejos, qarelis 
da xaSuris municipalitetebSi. jamuri eroziis agregirebuli in-
deqsi miRebulia wylismieri da qarismieri eroziis Sedegad erozire-
buli farTobebis municipalitetis sasoflo-sameurneo savargule-
bis farTobebTan Sefardebis normalizaciiT. 

saSualod saqarTvelosTvis eroziis mgrZnobiaroba tolia 
3,19-is. regionebis mixedviT: kaxeTi – 2,78 (maqsimumi gurjaanSi – 
4,29, minimumi yvarelSi – 1,13), mcxeTa-mTianeTi – 3,1 (Sesabamisad, 
mcxeTaSi – 6,09 da yazbegSi – 1,0), qvemo qarTli – 4,99 (gardabani –  
7,71 da dmanisi – 2,13), Sida qarTli – 4,66 (qareli – 5,01 da gori – 
3,86), samcxe-javaxeTi – 2,07 (axalcixe – 3,04 da adigeni – 1,0), ime-
reTi – 3,93 (saCxere – 5,92 da xoni – 1,83), samegrelo-zemo svaneTi – 
1,34 (Cxorowyu – 1,91, abaSa da xobi – 1,0), raWa-leCxumi da qvemo 
svaneTi – 2,74 (cageri – 4,59 da – oni 1,54), guria – 2,47 (Coxatauri 
– 3,69 da lanCxuTi – 1,79), aWara – 3,79 (xelvaCauri – 7.29 da xulo 
– 2,85).  

im municipalitetebSi, sadac dafiqsirda mgrZnobiarobis maRa-
li maCvenebeli, sasoflo-sameurneo savargulebis danakargi erozia-
ze, Sesabamisad, maRalia. mgrZnobiarobis minimaluri maCvenebeli da-
fiqsirda im municipalitetebSi, sadac erozias adgili ar aqvs. 

wylismieri eroziis Sesamcireblad (pirvel rigSi xelvaCauris, 
saCxeris, bolnisis municipalitetebSi) rekomendebulia eroziis sawi-
naaRmdego RonisZiebebis gatareba; im regionebSi, sadac dafiqsire-
bulia qarismieri erozia (pirvel rigSi gardabnis, dedofliswyaros, 
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xaSuris municipalitetebSi), aucilebelia qarsafari zolebis aR-
dgena. zogadad, sadac SesaZlebelia, sasurvelia miwis zedapirze 
mcenareuli safaris SenarCuneba.  

 sur. 21.10 asaxavs tyis safaris mgrZnobiarobas tyis xanZrebis 
mimarT 2010–2015 wlebSi.  

Sedgenilia Sinagan saqmeTa saministros sagangebo situaciebis 
marTvis saagentosa da saqarTvelos garemosa da bunebrivi resurse-
bis dacvis saministros tyis erovnuli saagentos monacemebis mixed-
viT. gansaxilvel periodSi tyis xanZrebi dafiqsirda goris (1 xanZa-
ri), Telavis (1 xanZari), kaspis (2 xanZari), qarelis (2 xanZari), 
yvarlis (1 xanZari) da xaSuris (1 xanZari) municipalitetebSi. 

statistikur masalaze dayrdnobiT dadginda, rom bolo 5 wlis 
ganmavlobaSi gadamwvari tyis saerTo farTobma Seadgina 10,3 km2. 
sensitiurobis agregirebuli indeqsi gansazRvruli iyo rogorc 
tyis xanZrebis farTobisa da tyis xanZrebis raodenobis Sewonili 
indeqsebis jami, monacemTa normalizaciiT. indeqsis maqsimaluri 
mniSvneloba dafiqsirda kaspis municipalitetSi – 10,0; SedarebiT 
naklebi – yvarlis municipalitetSi – 5,6; goris, qarelis, Telavis 
da xaSuris municipalitetebSi ar aRemateba 2,9-s.  

pirvel rigSi im municipalitetebSi, sadac aris nakrZalebi da 
daculi tyeebi, aucilebelia tyis masivebis gawmenda dagrovili 
xanZarsaSiSi xmeli narCenebisagan da maTi utilizacia usafrTxo ad-
gilze, xanZarsawinaaRmdego usafrTxoebis normebis codnis gavrce-
leba mosaxleobaSi da tyis resursebis mdgomareobis monitoringi. 

 sur. 21.11-ze mocemulia sasoflo-sameurneo kulturebze kli-
matis cvlilebis zemoqmedeba tenis cvlilebis gaTvaliswine-
biT, municipalitetebis mixedviT, 2021-2050 wlebisaTvis.  

tenis cvlilebis zemoqmedebis agregirebuli indeqsi gamo-
Tvlilia mgrZnobiarobis indeqsisa da eqspoziciis ori indikatoris 
gaTvaliswinebiT – zafxulis TveebSi temperaturis mateba da nale-
qebis cvlileba (amave periodSi). temperaturis mateba miRebulia 
fardobiTi – zafxulis Tveebis temperaturis absoluturi matebis 
SefardebiT sabaziso periodis zafxulis Tveebis saSualo mraval-
wliur sididesTan. aqedan gamomdinare, absoluturi matebis erTnai-
ri mniSvnelobis SemTxvevaSi, sxvadasxva regionebisa da municipali-
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tetebisTvis temperaturis matebis gavlena iqneba sxvadasxva. nale-
qebis cvlilebis indikatori gansazRvrulia, rogorc naleqebis 
cvlilebiT gamowveuli tenis cvalebadobis Sefardeba sabaziso pe-
riodis vegetaciis ganmavlobaSi mcenarisTvis miwodebul sarwyav 
normasTan. klimatis cvlilebis zemoqmedebis saSualo mniSvneloba, 
tenis cvlilebis gaTvaliswinebiT, saqarTvelosTvis tolia 3,44-is; 
regionebis mixedviT: kaxeTi – 5,54 (maqsimumi TelavSi – 6,29, minimu-
mi yvarelSi – 5,23), mcxeTa-mTianeTi – 3,39 (Sesabamisad, axalgorSi 
– 5,01 da yazbegSi – 1,68), qvemo qarTli – 4,18 (gardabani – 4,79 da 
walka – 3,41), Sida qarTli – 3,36 (gori – 3,97 da kaspi – 2,32), sam-
cxe-javaxeTi – 4.11 (ninowminda – 4,99 da adigeni – 3,57), imereTi – 
3,06 (tyibuli – 3,88 da samtredia – 1,64), samegrelo-zemo svaneTi – 
1,74 (mestia – 2,75 da zugdidi – 1,28), raWa-leCxumi da qvemo svaneTi 
– 3,62 (ambrolauri – 4,41 da lentexi – 2,52), guria – 2,15 (Coxatau-
ri – 3,24 da lanCxuTi – 1,53) da aWara – 2,73 (xulo – 4,56 da xelva-
Cauri – 1,71).  

im municipalitetebSi, sadac zemoqmedebis indeqsis mniSvneloba 
aRemateba 3,5-s, aucilebelia sarwyavi normis gazrda naleqebis cva-
lebadobis sakompensaciod. danarCen municipalitetebSi SesaZlebe-
lia sarwyavi wylis miwodebis arsebuli reJimis SenarCuneba. 

 sur. 21.12 asaxavs sasoflo–sameurneo savargulebze wylismieri 
(irigaciuli) da qarismieri eroziis gaZlierebis risks klimatis 
cvlilebasTan dakavSirebiT, 2021–2050 wlebSi.  

naleqebis saprognozo SemcirebasTan dakavSirebiT wylismieri 
erozia mcirdeba. irigaciuli, anu morwyvis gamo warmoSobili wylis-
mieri erozia dakavSirebulia gadaWarbebuli normebiT an optima-
lurze meti xarjiT rwyvasTan. saprognozo periodSi naleqebis kle-
basTan dakavSirebiT unda gaizardos sarwyavi norma (vegetaciis mTe-
li vadisTvis) an rwyvis raodenoba, ris safuZvelzec irigaciuli 
erozia gaizrdeba. qarismieri eroziis warmoSoba an gaZliereba ki 
dakavSirebulia Semdeg klimatur parametrebTan: qaris siCqaris 
cvlilebasTan, naleqebis klebasa da temperaturis matebasTan.  

eroziis zemoqmedebis agregirebuli indeqsi gamoTvlilia 
mgrZnobiarobis indeqsisa da eqspoziciis ori – naleqebis cvlile-
biT gamowveuli tenis cvlilebisa da qaris siCqaris cvlilebiT ga-
mowveuli qarismieri eroziis gaZlierebis indikatorebis mixedviT. 
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saqarTvelosTvis eroziis gaTvaliswinebiT klimatis cvlilebis 

zemoqmedebis saSualo maCvenebeli tolia 2,29-is. regionebis mixedviT: 
kaxeTi – 3,07 (maqsimumi sagarejoSi – 3,93, minimumi axmetaSi – 2,25), 
mcxeTa-mTianeTi – 2,49 (Sesabamisad, mcxeTaSi – 3,87 da yazbegSi – 
1,06), qvemo qarTli – 3,68 (marneuli – 6,94 da walka – 1,87), Sida 
qarTli – 2,3 (kaspi – 2,44 da xaSuri – 2,09), samcxe-javaxeTi – 1,73 
(ninowminda – 2,16 da adigeni – 1,31), imereTi – 2,58 (wyaltubo – 3,48 
da samtredia – 1,40), samegrelo-zemo svaneTi – 1,23 (walenjixa – 1,36 
da mestia – 1,07), raWa-leCxumi da qvemo svaneTi – 1,87 (cageri – 2,5 
da lentexi – 1,25), guria – 1,56 (Coxatauri – 2.22 da ozurgeTi – 
1,19), aWara – 1,66 (xulo – 2,23 da qeda – 1,26).  

aRsaniSnavia, rom wylismieri eroziis zemoqmedeba yvela muni-
cipalitetSi bevrad aWarbebs qarismieri eroziis gaZlierebis zemo-
qmedebas. yvela municipalitetSi, sadac mimdinareobs rwyva, wylis-
mieri (irigaciuli) eroziis Sesamcireblad mkacrad unda iyos dacu-
li morwyvis teqnologia, Semcirdes wylis aramiznobrivi danakarge-
bi.  

qarismieri eroziis zemoqmedebis Sesamcireblad, aucilebelia 
qarsafari zolebis mowyoba da miwis zedapirze mcenareuli safaris 
SenarCuneba.  

 sur. 21.13–ze mocemulia sasoflo-sameurneo kulturebze kli-
matis cvlilebis zemoqmedeba tenis cvlilebis gaTvaliswine-
biT, municipalitetebis mixedviT, 2071-2100 wlebisaTvis.  

tenis cvlilebis zemoqmedebis agregirebuli indeqsi gamoTvli-
lia mgrZnobiarobis indeqsisa da eqspoziciis ori indikatoris gaT-
valiswinebiT – zafxulis TveebSi temperaturis mateba da naleqebis 
cvlileba (amave periodSi). temperaturis mateba miRebulia fardo-
biTi – zafxulis Tveebis temperaturis absoluturi matebis Sefar-
debiT sabaziso periodis zafxulis Tveebis saSualo mravalwliur 
sididesTan. aqedan gamomdinare, absoluturi matebis erTnairi mniS-
vnelobis SemTxvevaSi sxvadasxva regionebisa da municipalitetebis-
Tvis temperaturis matebis gavlena iqneba sxvadasxva. naleqebis 
cvlilebis indikatori gansazRvrulia, rogorc naleqebis cvlile-
biT gamowveuli tenis cvalebadobis Sefardeba sabaziso periodis 
vegetaciis ganmavlobaSi mcenarisTvis miwodebul sarwyav normas-
Tan. 
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klimatis cvlilebis zemoqmedebis saSualo mniSvneloba, tenis 
daklebis gaTvaliswinebiT, saqarTvelosTvis tolia 3,94-is; regio-
nebis mixedviT: kaxeTi – 5,32 (maqsimumi TelavSi – 6,42, minimumi siR-
naRSi – 4,70), mcxeTa-mTianeTi – 3,7 (Sesabamisad, axalgorSi – 5,38 da 
yazbegSi – 1,70) , qvemo qarTli – 4,57 (dmanisi – 5,04 da walka – 
4,17), Sida qarTli – 4,52 (qareli – 4,84 da kaspi – 3,91), samcxe-java-
xeTi – 4,87 (ninowminda – 5,94 da axalqalaqi – 4,42), imereTi – 3,74 
(saCxere – 4,81 da samtredia – 2,84), samegrelo-zemo svaneTi –2,69 
(martvili – 3,58 da xobi – 1,95), raWa-leCxumi da qvemo svaneTi – 3,8 
(ambrolauri – 4,27 da cageri – 3,7), guria – 2,79 (Coxatauri – 3,46 
da lanCxuTi – 2,1) da aWara –2,93 (xulo – 3,57 da xelvaCauri – 
2,17).  

im municipalitetebSi, sadac zemoqmedebis indeqsis mniSvneloba 
aRemateba 3,5-s, aucilebelia sarwyavi normis gazrda naleqebis cva-
lebadobis sakompensaciod. danarCen municipalitetebSi rwyva unda 
Catardes aucileblobis mixedviT. 2071-2100 wlebSi rekomendebulia 
rwyvis progresul meTodebze gadasvla.  

 sur. 21.14 asaxavs sasoflo–sameurneo savargulebze wylismieri 
(irigaciuli) da qarismieri eroziis gaZlierebis risks klima-
tis cvlilebasTan dakavSirebiT, 2071–2100 wlebSi.  

naleqebis saprognozo SemcirebasTan dakavSirebiT wylismieri 
erozia mcirdeba. irigaciuli, anu morwyvis gamo warmoSobili 
wylismieri erozia dakavSirebulia gadaWarbebuli normebiT an op-
timalurze meti xarjiT rwyvasTan. saprognozo periodSi naleqebis 
klebasTan dakavSirebiT unda gaizardos sarwyavi norma (vegetaciis 
mTeli vadisTvis) an rwyvis raodenoba, ris safuZvelzec gaizrdeba 
irigaciuli erozia. qarismieri eroziis warmoSoba an gaZliereba ki 
dakavSirebulia Semdeg klimatur parametrebTan: qaris siCqaris 
cvlilebasTan, naleqebis klebasa da temperaturis matebasTan. 

eroziis zemoqmedebis agregirebuli indeqsi gamoTvlilia 
mgrZnobiarobis indeqsisa da eqspoziciis ori indikatoris – naleqe-
bis cvlilebiT gamowveuli tenis cvlilebisa da qaris siCqaris 
cvlilebiT gamowveuli qarismieri eroziis gaZlierebis mixedviT.  

saqarTvelosTvis eroziis gaTvaliswinebiT klimatis cvlilebis 
zemoqmedebis saSualo maCvenebeli tolia 2,63-is. regionebis mixedviT: 
kaxeTi – 3,20 (maqsimumi sagarejoSi – 5,0, minimumi axmetaSi – 2,6), 
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mcxeTa-mTianeTi – 2,74 (Sesabamisad, mcxeTaSi – 4,98, yazbegSi – 1,07), 
qvemo qarTli – 4,04 (marneuli – 7,12 da walka – 2,07), Sida qarTli 
– 3,55 (kaspi – 4,84 da qareli – 2,95), samcxe-javaxeTi – 2,11 (ninow-
minda – 2,69 da adigeni – 1,77), imereTi – 2,83 (saCxere – 3,27 da xoni 
– 2,15), samegrelo-zemo svaneTi – 1,70 (walenjixa – 1,99 da mestia – 
1,05), raWa-leCxumi da qvemo svaneTi – 1,92 (cageri – 2,37 da lentexi 
– 1,54), guria – 2,01 (Coxatauri – 2,41 da lanCxuTi – 1,76), aWara – 
1,85 (xelvaCauri – 2,17 da Suaxevi – 1,72). 

aRsaniSnavia, rom wylismieri eroziis zemoqmedeba yvela muni-
cipalitetSi bevrad aWarbebs qarismieri eroziis gaZlierebis zemo-
qmedebas. 

yvela municipalitetSi, sadac mimdinareobs rwyva, wylismieri 
(irigaciuli) eroziis Sesamcireblad rekomendebulia rwyvis prog-
resuli teqnologiebis danergva. 

qarismieri eroziis zemoqmedebis Sesamcireblad, aucilebelia 
qarsafari zolebis mowyoba da miwis zedapirze mcenareuli safaris 
SenarCuneba.  

 sur. 21.15 asaxavs zafxulis temperaturis (50%) naleqebis 
cvlilebisa (30%) da aorTqlebiT cvlilebis (20%) gavlenas 
tyis xanZrebze 2021–2050 wlebSi.  

rukas safuZvlad daedo sabaziso periodSi tyis resursebis 
mgrZnobeloba xanZrebis mimarT. tyis xanZrebis warmoSobis an gaZlie-
rebis riskis (zemoqmedebis agregirebuli indeqsis) gansazRvras sa-
fuZvlad daedo sabaziso periodis monacemebi – tyis xanZrebis far-
Tobebisa da raodenobis normalizebuli indeqsebi temperaturis 
fardobiTi matebis sididis gaTvaliswinebiT. temperaturisa da 
aorTqlebis cvlilebiT tyis xanZrebis riski izrdeba, amitom im mu-
nicipalitetebSi, sadac sabaziso periodSi tyis xanZrebi ar iyo da-
fiqsirebuli, maTi riskis normalizebuli mniSvneloba meryeobs 1÷4 
farglebSi. mgrZnobiarobis indeqsis maqsimaluri mniSvneloba da-
fiqsirda kaspis municipalitetSi – 10,0, SedarebiT naklebi – yvar-
lis municipalitetSi – 8,1, goris, qarelis, Telavis da xaSuris mu-
nicipalitetebSi meryeobs 4,2÷5,6 farglebSi. 

yvela municipalitetSi aucilebelia tyis masivebis gawmenda 
dagrovili xanZarsaSiSi xmeli narCenebisagan da maTi utilizacia 
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usafrTxo adgilze; tyis farTobebis SenarCuneba da zrda; tyis xanZ-
rebis Semcirebis mizniT tyis masivebsa da mimdebare sasoflo-same-
urneo savargulebs Soris xanZarsawinaaRmdego buferuli zonebis 
mowyoba; tyis aRdgena-gaSenebis proeqtebis momzadeba da ganxorcie-
leba, maT Soris sanerge meurneobis Seqmna; qarsafari zolebis aRdge-
na; xanZarsawinaaRmdego usafrTxoebis normebis codnis gavrceleba 
mosaxleobaSi, tyeebis inventarizacia da tyeebis mdgomareobis moni-
toringi. 

 sur. 21.16 asaxavs zafxulis temperaturis (50%) naleqebis 
cvlilebisa (30%) da aorTqlebiT cvlilebis (20%) gavlenas 
tyis xanZrebze 2071–2100 wlebSi.  

rukas safuZvlad daedo sabaziso periodSi tyis resursebis 
mgrZnobeloba xanZrebis mimarT. tyis xanZrebis warmoSobis an gaZli-
erebis riskis (zemoqmedebis agregirebuli indeqsis) gansazRvras sa-
fuZvlad daedo sabaziso periodis monacemebi – tyis xanZrebis far-
Tobebisa da raodenobis normalizebuli indeqsebi temperaturis 
fardobiTi matebis sididis gaTvaliswinebiT. temperaturisa da 
aorTqlebis cvlilebiT tyis xanZrebis riski izrdeba, amitom im mu-
nicipalitetebSi, sadac sabaziso periodSi tyis xanZrebi ar iyo da-
fiqsirebuli, maTi riskis normalizebuli mniSvneloba meryeobs 1÷4 
farglebSi. mgrZnobiarobis indeqsis maqsimaluri mniSvneloba da-
fiqsirda kaspis municipalitetSi – 10,0, SedarebiT naklebi – yvar-
lis municipalitetSi – 8,0, goris, qarelis, Telavis da xaSuris mu-
nicipalitetebSi meryeobs 4.5÷5.7 farglebSi. 

yvela municipalitetSi da gansakuTrebiT tyis xanZris maRali 
riskis pirobebSi, aucilebelia tyis masivebis regularuli gawmenda 
xanZarsaSiSi xmeli narCenebisagan da maTi utilizacia usafrTxo ad-
gilze; tyis farTobebis zrda; tyis masivebsa da mimdebare sasoflo-
sameurneo savargulebs Soris xanZarsawinaaRmdego buferuli zone-
bis movla; tyis aRdgena-gaSenebis proeqtebis momzadeba da ganxor-
cieleba, maT Soris sanerge meurneobis Seqmna; qarsafari zolebis re-
abilitacia da axali zolebis gaSeneba; xanZarsawinaaRmdego usaf-
rTxoebis normebis codnis gavrceleba mosaxleobaSi; tyis kadas-
tris, monacemTa bazis Seqmna da tyeebis mdgomareobis monitoringi, 
rac xels Seuwyobs tyis ekosistemebis efeqtur menejments. 
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21.6. klimatis cvlilebis zemoqmedebiT gamowveuli  
socialur-ekonomikuri riskebis dasaZlevad  

SemuSavebuli rekomendaciebi 

21.6.1. rekomendaciebi soflis meurneobis seqtorisTvis 

soflis meurneobis seqtori mowyvladia klimaturi cvlilebis 
zemoqmedebis mimarT. qvemoT mocemulia rekomendaciebi, SemuSavebu-
li soflis meurneobis ganviTarebis strategiis dokumentis Sesaba-
misad, mimarTulia rogorc klimatis cvlilebis potenciuri zemo-
qmedebis Semcirebaze, anu soflis meurneobis seqtoris saadaptacio 
SesaZleblobebis gazrdaze, aseve klimatis cvlilebis Serbilebaze. 
am rekomendaciebis Sesrulebam unda gazardos qveynis sasursaTo 
usafrTxoeba, gaaumjobesos ekonomikuri mdgomareoba da xeli Seuw-
yos garemos dacvas rogorc grZelvadian, aseve moklevadian perspeq-
tivaSi. 

miuxedavad imisa, rom moklevadian perspeqtivaSi (5 weli) kli-
matis cvlilebas mniSvnelovani zemoqmedeba ar unda hqondes soflis 
meurneobaze, qvemoT moyvanili rekomendaciebis drouli SesrulebiT 
SeiZleba klimatis cvlilebisadmi mgrZnobiarobis Semcireba da eko-
nomikuri sargeblis miReba. aRniSnuli rekomendaciebi, agreTve, da-
exmareba municipalitetebs grZelvadian perspeqtivaSi klimatis 
cvlilebis zemoqmedebisTvis momzadebaSi. 

sainformacio bazis gasaumjobeseblad da samomavlo kvlevebis 
da srulyofili analizis gasakeTeblad aucilebelia: hidrometriu-
li samsaxuris srulyofa da araklimaturi sainformacio istoriuli 
rigebis awyoba saxelmwifo doneze damtkicebuli indikatorebis sa-
fuZvelze; geoinformaciul monacemTa bazis srulyofa da Sesabamisi 
analitikuri samuSaoebis Catareba, magaliTad, `geoinformaciuli 
teqnologiebis gamoyeneba reliefisa da TviTdinebiT sarwyavi arxe-
bis konturebis optimaluri konfiguraciis dasadgenad da reliefis 
uaryofiTi formebis gamosavlenad~; hidrometriuli samsaxurisa da 
qselis ganviTareba, rac aseve aucilebelia sxva zomebis gasatareb-
lad, magaliTad, sezonuri sasoflo-sameurneo saqmianobis dasageg-
mad an soflis meurneobis dazRvevis paketebis srulyofisTvis da, 
rac mTavaria, klimatis cvlilebasTan dakavSirebuli prognozebis 
srulyofisTvis. 



21.6. klimatis cvlilebis zemoqmedebiT gamowveuli socialur-
ekonomikuri riskebis dasaZlevad SemuSavebuli rekomendaciebi 403 
sasurvelia, meliorirebuli farTobebis kadastris momzadeba 

da maTi mdgomareobis monitoringis uzrunvelyofa. 
klimatis cvlilebis gaTvaliswinebiT niadagebis racionaluri 

gamoyenebisa da qveynis soflis meurneobis ganviTarebisTvis mniSvne-
lovania: sasoflo-sameurneo savargulebis niadagebis saerTo mdgoma-
reobis Seswavla – inventarizacia. miRebuli Sedegebis safuZvelze 
gaTvaliswinebulia sareabilitacio RonisZiebebis dagegmva da gan-
xorcieleba. 

niadagis nayofierebis gaumjobesebisaTvis saWiroa specifikuri 
agroteqnikuri RonisZiebebisa da programebis ganxorcieleba. Sesa-
bamisad, aucilebelia calkeuli sasoflo-sameurneo savargulebis 
niadagebis savele da laboratoriuli kvlevebi, rac xels Seuwyobs 
mis efeqtian gamoyenebas. niadagebis Sefaseba aseve erT-erT mniSvne-
lovan rols asrulebs miwis konsolidaciis proeqtebis dagegmvasa 
da ganxorcielebaSi.  

2021–2050 ww. saqarTvelos klimaturi pirobebidan gamomdina-
re, saWiroa daCqardes miwebis melioracia, sarwyavi da damSrobi 
sistemebis mSenebloba. maTi eqspluatacia da marTva warmoadgens 
mniSvnelovan sferos, romelmac unda uzrunvelyos qveyanaSi inten-
siuri da efeqtiani sasoflo-sameurneo warmoebisTvis saWiro piro-
bebis Seqmna. amgvari sistemebis mSenebloba unda xdebodes Tanamed-
rove teqnikisa da teqnologiebis gamoyenebiT.  

aRmosavleT saqarTvelos SedarebiT mSrali klimati moiTxovs 
irigaciis farTo gamoyenebas, xolo dasavleT saqarTvelos mTel 
rig regionebSi saWiroa Warbi wylis mocileba sadrenaJo sistemebis 
meSveobiT. am kuTxiT gasatarebeli RonisZiebebi gulisxmobs: iriga-
ciuli daniSnulebis wyalsacavebisa da sarwyavi sistemebis mSeneb-
lobasa da reabilitacias; damSrobi sistemebis reabilitacias. 

uaxloesi wlebis amocanaa wyaluzrunvelyofili (moqmedi sis-
temiT) farTobebis sruli aTviseba. mxedvelobaSia misaRebi, rom 
gansakuTrebiT irigaciis zonaSi, adgili aqvs moqmedi sistemebis 
arasrul datvirTvas – faqtobrivad morwyuli farTobebi naklebia 
wyaluzrunvelyofil farTobebze. 

aucilebelia sarwyavi wylis efeqtiani gamoyenebisaTvis Tana-
medrove teqnologiebisa da marTvis midgomebis detaluri kvlevebis 
ganxorcieleba da wveTovani an/da xelovnuri dawvimebiTi morwyvis 
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sistemebis danergvis procesis xelSewyoba. am ukanasknels didi upi-
ratesoba gaaCnia TviTdinebiT rwyvasTan SedarebiT. misi gamoyeneba 
SeiZleba rTuli reliefis pirobebSi, sarwyavi farTobebis erTeul-
ze 80%-iT mcirdeba danaxarjebi, sarwyavi wylis normebi mcirdeba 
heqtarze 200-300 m3-iT, mcirdeba niadagis wylismieri erozia da misi 
damlaSebis saSiSroeba, umjobesdeba niadagis struqtura, mcirdeba 
wylis danakargebi filtraciasa da aorTqlebaze da sxva.  

saboloo jamSi, samelioracio sistemebis modernizaciis mizans 
warmoadgens sarwyavi miwebis wyliT uzrunvelyofis gaumjobeseba, 
datborili da daWaobebuli teritoriebidan Warbi wylebis mocile-
ba, samelioracio momsaxurebis arealis gazrda da niadagSi mcenaris 
zrda-ganviTarebisaTvis saWiro wyal-haerovani reJimis Seqmna, ramac 
Tanamedrove agroteqnikis gamoyenebis paralelurad, unda uzrunvel-
yos sasoflo-sameurneo kulturebis maRali da garantirebuli mo-
savlis miReba. 

niadagebis eroziisgan dacvis TvalsazrisiT, gansakuTrebiT sa-
yuradReboa qarsafari zolebis aRdgenis sakiTxi. aqedan gamomdina-
re, garemosa da bunebrivi resursebis dacvis saministrosTan koor-
dinirebiT unda SemuSavdes qarsafar zolebTan dakavSirebuli sakiT-
xebis maregulirebeli dokumenti, romelSic gamijnuli iqneba Sesa-
bamis uwyebebs Soris kompetenciebi da marTvasTan dakavSirebuli pa-
suxismgeblobebi. saqarTveloSi eroziis sawinaaRmdego xe-mcenareTa 
rekomendebul saxeobebs Soris gansakuTrebul adgils ikavebs axa-
li, swrafad mzardi, mravalmxriv gamoyenebadi merqniani mcenare 
`pavlovnia~, romelic aRmosavluri (Cinuri) warmoSobisaa. igi ga-
remosadmi sakmaod Semguebeli mcenarea, kargad izrdeba teniT uz-
runvelyofil pirobebSi, Zlieri da Rrma fesvTa sistemisa da far-
To foTlebis saSualebiT Zalze efeqturad icavs niadags eroziisa-
gan. misi simaRle 5 weliwadSi 12-15 metrs aRwevs. mas aqvs samrewve-
lo mniSvneloba - dargvidan 4-5 weliwadSi SeiZleba misi samrewve-
lo Wra, romlis Semdeg xdeba regeneracia. 

saqarTvelos niadaguri safaris inventarizaciis ganxorciele-
bisTvis saWiroa saTanado raodenobiT laboratoriuli bazebisa da 
sakadro resursebis arseboba. Sesabamisad, aucilebeli iqneba axali 
samecniero bazis Seqmna – Tanamedrove maRalteqnologiuri labora-
toria. niadagis nayofierebis gaumjobesebisaTvis saWiroa dainergos 
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usafrTxo, progresuli teqnologiebi da daixvewos Sesabamisi saka-
nonmdeblo baza. 

gansakuTrebuli yuradReba unda daeTmos degradirebuli (damla-
Sebuli, mJave, erozirebuli, bunebrivi resursebis mopovebisas da-
zianebuli da dabinZurebuli) niadagebis gamokvlevas da maTi nayo-
fierebis aRdgena-gaumjobesebis mecnierulad dasabuTebuli Ronis-
Ziebebis SemuSavebas, fermerul da sxva saxis meurneobebSi mis popu-
larizacias da specialuri mizanmimarTuli saxelmwifo programebis 
gamoyenebiT, soflis meurneobis samecniero-kvleviTi centris baza-
ze danergvas.  

mniSvnelovani yuradReba unda daeTmos klimatis cvlilebasa 
da mis gavlenas niadagebis degradaciisa da gaudabnoebis proceseb-
ze. unda Catardes specialuri kvlevebi aRniSnuli niadagebis nayo-
fierebis cvlilebebisa da maTi gaumjobesebis RonisZiebebis Sesamu-
Saveblad. 

aucilebelia wylis resursebis optimaluri da samarTliani 
ganawilebisa da satarifo sistemis srulyofa da optimizacia; 
wyalmomxmarebelTa jgufebis CarTva Sidasameurneo sistemebis rea-
bilitaciisa da movla-Senaxvis procesSi. 

soflis ganviTarebisa da sivrciTi dagegmarebis programebis 
SemuSavebisa da ganxorcielebis paralelurad, soflis meurneobis 
produqtiulobisa da teqnologiuri ganviTarebisTvis aucilebelia 
kerZo sakuTrebaSi arsebuli sasoflo-sameurneo miwis nakveTebis 
gamsxvileba Sesyidvis an/da fermerTa organizebisa da instituciu-
ri gaerTianebis xelSewyobis wesiT.  

aucilebelia soflis meurneobis sakonsultacio samsaxurebis 
ganviTareba imgvarad, rom maT SeeZloT Sesabamisi codna da gamocdi-
leba gadascen fermerebs Tanamedrove sasoflo-sameurneo teqnolo-
giebis Sesaxeb. amisTvis rekomendebulia am samsaxurebSi momuSave kad-
rebis regularuli gadamzadebis programebis dagegmva/ganxorciele-
ba arsebuli samecniero-kvleviTi institutebis bazaze, xolo Tavis 
mxriv, am amocanis gansaxorcieleblad aRniSnuli institutebis gaZ-
liereba – materialur-teqnikuri bazis gaumjobeseba da kadrebis 
momzadeba. 

zemoT CamoTvlilis Sesasruleblad municipalitetebis xel-
mZRvaneloba Tavisi kompetenciis farglebSi unda CaerTos aRniSnu-
li zomebis ganxorcielebasa da advokatireba/lobirebaSi. 
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21.6.2. rekomendaciebi satyeo meurneobaSi 

da ekosistemebis dacvaSi 

saqarTvelos erovnuli satyeo koncefcia da biomravalferov-
nebis strategia aris iSviaTi im politikur dokumentTagan, romle-
bic klimatis cvlilebis formaluri aRiarebis garda, am gamowvevis 
sapasuxod gvTavazoben garkveul konkretul qmedebebs. biomraval-
ferovnebis koncefcia aseve asaxelebs tyis ekosistemebs, rogorc 
yvelaze ufro mowyvlads klimatis cvlilebis mimarT. 

satyeo koncefcia xazs usvams, rom klimatis cvlilebaze da-
gvianebuli reagireba tyis farTobebs katastrofuli degradaciis 
safrTxes Seuqmnis da gamoiwvevs tyis im resursebisa da sasargeblo 
funqciebis mkveTr raodenobriv da xarisxobriv Semcirebas, romleb-
zedac mosaxleobis didi nawilia damokidebuli. am koncefciidan da 
Catarebuli kvlevidan gamomdinare Semdegi mniSvnelovani qmedebebia 
gansaxorcielebeli:  

 saqarTvelos tyeebis mdgomareobis, tyis resursebisa da saqarT-
velos tyeebisgan miRebuli sargeblis Sesaxeb erovnuli angari-
Sis momzadeba, klimatis mosalodneli cvlilebis uaryofiTi 
zemoqmedebisadmi saqarTvelos tyeebis adaptaciis SesaZlo 
strategiiis momzadeba erovnul da saerTaSoriso wyaroebSi ar-
sebuli informaciis gamoyenebiT; 

 tyis koromebisTvis kategoriebis miniWeba tyis Semadgenlobisa 
da klimatis cvlilebis mimarT mowyvladobis mixedviT; mowyv-
ladi tyis koromebisTvis klimatis cvlilebasTan adaptaciis 
gegmebis SemuSaveba da ganxorcieleba; 

 tyis sxvadasxva tipisTvis mdgradi marTvis, maT Soris, klimatis 
cvlilebisadmi saqarTvelos tyeebis adaptaciis, zomebisa da sa-
xelmZRvanelo principebis SemuSaveba da damtkiceba; 

 tyis aRdgena-gaSeneba, urbanuli garemos gamwvaneba, satyeo 
plantaciebisa da, zogadad, xeebis, maT Soris, xexilis baRebis 
gaSeneba, rac SeiZleba gakeTdes, agreTve, gamouyenebel sasof-
lo-sameurneo miwebzec; 

 tyis marTvis organoebisa da tyiT msargebelTa uzrunvelyofa 
mowyvladobis Sefasebis saukeTeso meTodebiT, agreTve, maTTvis 
xis saxeobebis gavrcelebis garemos maxasiaTeblebisa da warmo-
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Sobis Sesaxeb informaciis miwodeba; amasTan dakavSirebiT, tye-
ebsa da tyis funqciebze klimatis mosalodneli cvlilebis ze-
moqmedebis Sesaxeb da masTan, adaptaciis gzebis Taobaze kvlevi-
Ti programebis ganxorcieleba. 
garda amisa, sasurvelia Semdegi qmedebebis ganxorcieleba: 

 klimatgonivruli tyis resursebis gamoyenebis praqtikis dam-
kvidreba satyeo meurneobis ganviTarebis strategiisa da samoq-
medo gegmis mniSvnelovani komponenti unda gaxdes:  

 kvlevis Sedegad unda Sefasdes klimatis cvlilebis zegavlena 
satyeo meurneobasa da tyis ekosistemebze. Seiqmnas sainforma-
cio baza klimatis cvlilebisa da stiqiuri movlenebis Sedegad 
gamowveuli negatiuri zegavlenis Sesaxeb. praqtikaSi dainergos 
agroklimaturi monitoringis, analizis, Sedegebis sakomunika-
cio da sxva monacemebis Sesaxeb informaciis miwodebis sistema; 

 aucilebelia SemuSavdes da damtkicdes tyis resursebis klima-
tis cvlilebis mimarT mowyvladobis indikatorebi, romelTa mi-
xedviTac Segrovdeba araklimaturi monacemebis istoriuli ri-
gebi, romelTa gamoyenebac SesaZlebeli iqneba analizis dros, 
maT Soris geoinformaciulisas; 

 garemosa da bunebrivi resursebis dacvis saministrosTan koor-
dinirebiT unda SemuSavdes tyis xanZrebis winaaRmdeg moqmedeba-
Ta gegma, sadac gamijnuli iqneba uwyebaTa kompetenciebi da ga-
werili iqneba xanZris dros saWiro qmedebebi; 

 mTavar rekomendaciad SeiZleba CaiTvalos zemoT aRniSnul sa-
kiTxebSi Semdgomi gaRrmavebuli kvlevebis aucilebloba. moma-
valSi tyeebis adaptaciisa da Semarbilebeli qmedebebis erTiani 
paketi xels Seuwyobs klimatis cvlilebiT gamowveuli riskebis 
Semcirebas; 

 saqarTvelos tyeebze klimatis cvlilebis zemoqmedebis Serbi-
lebisa da klimatis cvlilebis zemoqmedebasTan saqarTvelos 
tyeebis adaptaciis zomebisa da saxelmZRvanelo principebis Se-
muSaveba da damtkiceba; 

 degradirebuli tyis farTobebis dazusteba, agreTve, aRsadgeni 
da gasaSenebeli farTobebis gamovlena, Sesabamisi RonisZiebebis 
dagegmva da ganxorcieleba; 
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 axali, Tanamedrove sanerge meurneobebis mowyoba da klimatis 
cvlilebis mimarT ufro mdgrad saxeobebze orientacia; 

 tyis farTobis da maTi produqtiulobis gazrda, maT Soris qar-
safari zolebis mowyoba; 

 tyis xanZrebis sawinaaRmdego moqmedebaTa gegmis SemuSaveba, xan-
Zris sawinaaRmdego RonisZiebebis monitoringisa da prevenciis 
gaZliereba. 
municipalitetebis doneze aucilebel gansaxorcielebel qme-

debebad SeiZleba CaiTvalos:  

 tyis farTobebis inventarizacia da mis safuZvelze SemuSavebu-
li tyis marTvis gegmebis ganxorcielebis xelSewyoba;  

 tyis farTobebis gazrdis mizniT sanerge meurneobis mowyobis 
xelSewyoba; 

 tyeebis dacvis mizniT saTbobi SeSisa da satyeo miwebze saqon-
lis Zovebis xelmisawvdomi alternativebis gamoZebna; 

 satyeo da municipaluri teritoriebis sazRvrebis gamijvnaSi 
TanamSromloba centraluri xelisuflebis organoebTan; 

 erovnuli satyeo koncefciis principis „yvela tye adgilobri-
via“ ganxorcielebaSi xelSewyoba; 

 municipalitetebis SesaZleblobaTa gaZliereba maTTvis kanoniT 
miniWebuli uflebis, adgilobrivi tyeebis marTvaSi aRebis gan-
xorcielebisTvis; 

 municipalitetebis gamouyenebel farTobebze swrafi Wris brun-
vis mqone saxeobebis plantaciebis gaSeneba tyeze datvirTvis 
Semcirebisa da mosaxleobis SeSiT uzrunvelyofis mizniT.  
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Tavi XXII. maRlivi hidrokvanZebi da maTi  
avariis  gamomwvevi  mizezebi 

 
22.1. msoflioSi kaSxlebis avariebis mokle mimoxilva 

praqtikaSi, sxvadasxva daniSnulebis kaSxlebis saimedooba ka-
cobriobas jer kidev uZvelesi droidan ainteresebs, rodesac Cvens 
welTaRricxvamde ramodenime aTasi wlis winaT babilonSi, CineTSi, 
egviptesa da italiaSi aSenebuli iyo sxvadasxva simaRlis wyalga-
damRobi nagebobebi. 

kaSxlebis avariis ZiriTad mizezad yvelaze xSirad specialiste-
bi Tvlidnen saZirkvelSi Cawyobili masalis nakleb siRrmes, Semdeg 
mizezad ki - gruntis kaSxlebisaTvis dasaSvebze met datvirTvas da 
a.S. [54]. 

qvemoT ganxilulia msoflioSi momxdari teqnogenuri katas-
trofebis is SemTxvevebi, rodesac adgili hqonda adamianTa didi ra-
odenobiT msxverpls [48-51]: 

 1864 wels amerikis SeerTebul StatebSi daingra bredfildis 
miwis kaSxali. kaSxlis zeda biefi mopirkeTebuli iyo betonis 
filebiT, xolo kaSxlis gulSi moTavsebuli iyo Tixa-Tixna-
ris grunti. kaSxlis avariam 239 adamianis sicocxle Seiwira; 

 1889 wlis 31 maiss aSS-Si daingra saut forkis (pensilvaniis 
Stati) 92 m simaRlis miwis kaSxali, katastrofam 2500 adamia-
nis sicocxle Seiwira;  

 1890 wlis 22 Tebervals arizonas StatSi (aSS) daingra 33,6 m 
simaRlis qvayrili kaSxali, ris Sedegadac daiRupa 129 adamia-
ni;  

 1895 wlis 27 aprils safrangeTSi daingra buzeiskis 22 m si-
maRlis qvayrili kaSxali, daiRupa 156 adamiani;  

 1911 wlis 30 seqtembers qalaq austinis maxloblad (pensilva-
niis Stati) daingra betonis kaSxali. katastrofam Seiwira 100 
adamianis sicocxle;  

 1935 wlis 13 agvistos sofel zerbinoSi (italia) daingra be-
tonis 16,5 m simaRlis kaSxali, adamianTa msxverplma 100-s ga-
daaWarba. 
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kaSxlebis avarias adgili hqonda aseve yofili sabWoTa kavSiris 
respublikebSic, magram cnobili politikis gamo es informacia sa-
zogadoebisaTvis daxuruli iyo. Sesabamisad, ucnobia informacia 
msxverplis Sesaxebac: 

 1955 wels avaria iyo gorkis hidroeleqtrosadguris kaSxalze; 

 1956 wels luJskis kaSxalze (leningradis olqi); 

 1958 wels irkutskis kaSxalze; 

 1960 wels ki saqarTveloSi, cageris wyalsacavze; 

 1989 wels daba wyneTSi - 10 m simaRlis miwis kaSxalze, katas-
trofam 3 adamianis sicocxle Seiwira;  

 2009 wlis 17 agvistos ruseTSi, saino-SuSenskis kaSxalze mox-
da avaria, romelmac 12 adamianis sicocxle Seiwira (gazeTi 
"Взгляд") da a.S. 

 2019 wlis ianvarSi braziliaSi, q. brunmandinius maxloblad 
daudgeneli mizezebis gamo moxda miwis kaSxlis ngreva, romel-
mac gamoiwvia 58 adamianis sikvdili, xolo 300 adamiani daikar-
ga ugzoukvlod. mimosvla zogierT raionebSi SeuZlebeli gax-
da, radgan zogierT adgilebSi RvarcofiT transportirebuli 
qviSisa da qva-RorRis simaRlem 15 m-s miaRwia.  

 2019 wlis 19 oqtombers ruseTSi krasnoiarskis olqSi mdinare 
saibaze moxda 5 kaSxlis garRveva, romlis drosac daiRupa sul 
mcire 15 adamiani. sofel SotkinoSi 5 adamiani axlac iTvleba 
ugzouklod dakargulad.  

 2023 wlis 6 ivniss ruseTis saokupacio Zalebma ukrainaSi xer-
sonis olqSi kaxovkis hidroeleqtrosadguris kaSxali aafeT-
qes. adgilobrivi xelisuflebis gancxadebiT, saSiSi raionebi-
dan dawyebulia mosaxleobis evakuacia. ramdenime dasaxleba uk-
ve mTlianad an nawilobriv datborilia, adgilobriv mosaxle-
obaSi aris msxverplic. 
„ukrhidroenergoSi“ acxadeben, rom hidroeleqtrosadguri 

mTlianad dangreulia da aRdgenas ar eqvemdebareba. qalaqi novo ka-
xovka, sadac kaSxali mdebareobs da mdinare dnepris marcxena sanapi-
ro, amJamad ruseTis Zalebis mieraa okupirebuli.  
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22.2. hidronagebobebis daberebis procesebis 
mimoxilva da analizi 

qveynis ekonomikis gaZlierebis mizniT, maT Soris iseTi ganviTa-
rebadi qveynisaTvis, rogoric saqarTveloa, sasicocxlo mniSvnelo-
bas iZens, saerTod, nagebobebis da, gansakuTrebiT, hidronagebobis 
saeqspluatacio vadebis gaxangrZlivebis RonisZiebebi.  

praqtikulad ar moiZebneba iseTi saxelmwifo - ekonomiurad uZ-
lieresic ki, romelic daZvelebuli nagebobis SekeTebas, rogor mZi-
me mdgomareobaSic ar unda imyofebodnen isini, amjobinebdes maT sa-
nacvlod axali nagebobis agebas. amis dasturia isic, rom amJamad 
msoflio masStabiT Seqmnilia da warmatebiT funqcionirebs kaSxle-
bisa da wyalsacavebis dazianebis saerTaSoriso komiteti (igi amav-
droulad moicavs aRniSnuli obieqtebis mTel infrastruqturas), 
romelic maRal mecnierul doneze axorcielebs am obieqtebis mdgo-
mareobas dawyebuli maTi proeqtebidan, mSeneblobaze meTvalyureo-
biT da saeqspluatacio pirobebiT; axorcielebs miRebuli Sedegebis 
analizsa da Sefasebas, axdens maT ganzogadebasa da iZleva saTanado 
rekomendaciebs. 

am komitetis mier Segrovebuli masalebidan, romelic moicavs 
1150 dazianebis SemTxvevas, dasturdeba, rom dazianebulia betonis 
kaSxlebi da maTi saZirkvlebi; qviswyobiani kaSxlebi da maTi saZir-
kvlebi; miwayrili kaSxlebi da maTi saZirkvlebi; wyalsacavis zona-
Si arsebuli dazianebebi nagebobaTa qveda biefSi. am da sxva monace-
mebis analizi gviCvenebs, rom avariebis yvelaze didi ricxvi modio-
da miwayrilebis kaSxlebze.  

am saxis kaSxlebisaTvis yvelaze met saSiSroebas warmoadgens 
sufoziuri procesebi. did britaneTSi 200 wlis manZilze Catare-
bulma dakvirvebebma 2000-ze met miwayril kaSxlebze daadastura, 
rom aqac mimdinareobs sufoziuri procesebi, rac ganpirobebulia 
daZvelebiT da es aris avariebis ZiriTadi mizezi. avariis gamomwvevi 
mizezebi nawildeba Semdegi saxiT: sufozia - 55%; wylis nakadis ga-
dadineba - 14%; sxva faqtorebi - 31%; dasaZlevia procesebi, romle-
bic dakavSirebulni arian daZvelebasTan [54, 58, 60, 62]. 
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md. aragvis Senakadebze saqarTvelos samxedro gzis gaswvriv 
arsebul hidronagebobebze ganxorcielda savele dakvirvebebi am na-
gebobaTa Tanamedrove mdgomareobis fiqsirebis mizniT. 

niSandoblivia, rom am xeobaSi arsebuli hidronagebobebic arc 
Tu mSvid saespluatacio pirobebSi imyofebian. maTi mdgomareoba 
gansakuTrebiT mZimdeba wyaldidobebis gavlis dros, rogorc Jinva-
lis wyalsacavis zeviT, ise mis qveviT, vinaidan mdinaris es ukanas-
kneli ubani xasiaTdeba sakmaod Zlieri marcxena da marjvena Senaka-
debiT, romlebic wyaldidobebis dros gamoirCevian didi damangreve-
li ZaliT [5-8]. 

Jinvalis wyalsacavi - kaSxlis zeda da qveda ferdebi norma-
lur mdgomareobaSia, SekeTebulia adre dazianebuli wyalgadamgdebi 
Raruli nageboba. wyalsacavis donis meryeobis sazRvrebSi mocemu-
li sanapiro zoli ganicdis deformacias, ris Sedegadac Cqardeba 
mkvdari moculobis mateba [4].  

ekologiuri gagebiT adamianisaTvis, mosaxleobisa da garemo-
saTvis yvelaze saSiS nagebobas warmoadgens kaSxlebi. mSeneblobis 
arc erTi sxva dargi ar iRebs iseT did valdebulebebs xalxis wina-
Se, rogorc kaSxlebis mSenebloba. sazRvargareTis literaturaSi 
kaSxlebis safrTxe da, gansakuTrebiT, didi kaSxlebis, moxsenebulia 
rogorc ,,hidrologiuri bombi“ da amitomacaa gamaxvilebuli yu-
radReba am nagebobebis eqspluataciis usafrTxoebaze. am saSiSi obi-
eqtebis (xSir SemTxvevaSi sakmaod saimedosic) absoluturi saimedo-
obis deklarireba ukve didi xania miRebulia miTad da SeiZleba mig-
viyvanos momsaxure personalisa da mTeli mosaxleobis dezorienta-
ciamde. usafrTxo eqspluatacia aRiniSneba nagebobisa, romelTa na-
wilebi moyvanilia rTul sainJinro-geologiur, hidrologiur, 
klimatur da sxva pirobebSi. maRal seismologiur raionebSi moiT-
xoven kvlevebs, raTa SemuSavdes meTodologia maTi eqspluataciis 
racionaluri reJimisaTvis. 

mosaxleobas, romelic gansaxlebulia kaSxlis zemoqmedebis 
zonebSi rogorc ganviTarebul, aseve ganviTarebad qveynebSi, awuxebs 
pasuxi kiTxvaze: rogoria mocemul wertilSi, mocemul droSi saSi-
Si obieqtebis mwyobridan gamosvlis albaToba? masze pasuxis gacema 
arc ise advilia, magram erTi utyuaria - uincidento, uRrublo pe-
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riodis zrdasTan erTad SeumCnevlad izrdeba obieqtis asaki, riTac 
izrdeba safrTxe misi dangrevisa da mwyobridan gamosvlisa. es prob-
lema gansakuTrebiT gamwvavda sabWoTa kavSiris qveynebSi obieqtebis 
normaluri eqspluataciisa da avariis ar daSvebisTvis saTanado da-
finansebis Semcirebis gamo. mtyunebebis intensiuri zrda ki gamowve-
ulia sxvadasxva nawilebis dazianebebiT, gaumarTaobiTa da moiT-
xovs maT SekeTebas. 

aRsaniSnavia, rom katastrofebi xdeba ara marto ganviTarebad 
qveynebSi, aramed iseT saxelmwifoebSic, sadac proeqtebis, mSeneb-
lobisa da eqspluataciis xarisxis done maRalia. mopovebuli mona-
cemebiT [8, 53-59] bevr qveyanaSi avariebisa da avariuli situaciebis 
ricxvma iklo, Tumca jerjerobiT ekonomikurad maRalganviTarebul 
arc erT qveyanaSi araa miRweuli avariebis sruliad xelyofa.  

Øobieqtebis usafrTxo funqcionirebis raodenobrivi Sefaseba 
teqnologiuri sistemebis usafrTxo funqcionirebis analizisas au-
cilebelia ganisazRvros ara marto usafrTxoebis ricxobrivi maC-
venebeli, aramed saWiroa aseve vicodeT misi Sesatyvisi usafrTxoe-
bis done. usafrTxoebis doned vRebulobT usafrTxoebis Sesabamis 
maxasiaTebels, romelic efuZneba usafrTxoebis maCveneblisa da ba-
zuri maxasiaTeblebis TviTRirebulebas. 

usafrTxoebis donis Sefasebisas mizanSewonilia analogebis me-
Todebis gamoyeneba. am SemTxvevaSi Tavidan formirdeba aseTi Sefase-
bis mizani da irCeva Sesabamisi nomenklatura usafrTxoebis maCveneb-
lisa. SemdegSi irCeva analogi - ,,bazuri nimuSi“, romelTac aqvT 
usafrTxoebis erTi da igive maCvenebeli da iniSneba Sedarebis meTo-
di - usafrTxoebis maCveneblebis mniSvnelobebisa. gansaxilavi obi-
eqtisaTvis tardeba analogebis Sedareba da am Sedarebis Sedegad 
xdeba mocemuli sakiTxis gadaWra usafrTxoebis miRweul donemde. 

SeiZleba gamoiyos usafrTxoebis donis Sefasebis diferencia-
luri, kompleqsuri da Sereuli meTodebi usafrTxoebis indeqsis 
moSveliebiTa da usafrTxoebis donis drouli SefasebiT. 

diferencialuri meTodis SemTxvevaSi dgindeba rogorc usaf-
rTxoebis, aseve Sesabamisi analogebis erTeulovani maxasiaTeblebi 
da gamoiTvleba fardobiTi maCveneblebi: 
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sadac Pi Sesafasebeli teqnikuri sistemis i-uri  usafrTxoebis maCve-
nebelia; Pia - bazuri maCvenebelia, i=1…n (n - statistikuri maCveneb-
lebis ricxvia).  

am (22.2) gantolebidan irCeven imas, romelic obieqtis meti 
usafrTxoebis garantias iZleva. diferencialuri meTodebis gamoye-
nebisas SezRudva mdgomareobs imaSi, rom Znelia am dros miviRoT ga-
dawyvetileba mravali erTeulovani usafrTxoebis maCveneblebis Se-
saxeb. kompleqsuri meTodi SeiZleba gamoviyenoT maSin, roca usaf-
rTxoeba SeiZleba davaxasiaToT erTi sididiT - usafrTxoebis maCve-
neblis ganzogadebuli mniSvnelobiT. arsebobs am meTodis sxvadas-
xva varianti[1,2,10]: 
      1. Tu SegviZlia gamovyoT usafrTxoebis mTavari maCvenebeli. am 
SemTxvevaSi SesaZlebeli xdeba avagoT funqcionaluri damokidebu-

leba  usafrTxoebis ganzogadebul maCveneblebsa da erTeulovan 
Pi ... Pn maCveneblebs Soris, romelsac aqvs Semdegi saxe: 

 nPPPW ..., 21                                   (22.3) 
      2. Tu ar xerxdeba mTavari usafrTxoebis maCveneblis gamoyofa, 
maSin viyenebT saSualo ariTmetikul meTods. am SemTxvevaSi ganzo-
gadebuli fardobiTi maxasiaTebeli (qf.m.) gamoiTvleba Semdegi for-
muliT: 

1;1
11
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i vqv

n
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                            (22.4) 

sadac iv  Sesabamisi 1q  - fardobiTi maxasiaTeblis erTeulovani si-
didis woniTi koeficientia; n  - erTeulovani maxasiaTeblis ric-
xvia, romelic moicavs usafrTxoebis ganzogadebul maCvenebels. 

kompleqsuri meTodis es varianti mizanmimarTulia gamoviyenoT 
Pi da Pia - mcire gadaxrebis dros, roca yvela maxasiaTeblis usaf-
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rTxoeba imyofeba mizanmimarTul zRvrebSi. bazuri maCveneblebis di-
di gadaxrebis SemTxvevaSi SesaZlebelia miviRoT iseTi xdomileba, 
roca ganzogadebuli mniSvnelobebi usafrTxoebis maCveneblebisa ma-
Ralia calkeuli xdomilebebis mcire maCveneblebis SemTxvevaSic ki. 

 

22.3. hidrokvanZebze mosalodneli avariebis 
      Sefasebis  meTodologia 

 

hidrokvanZebis obieqtebis wyobidan gamosvlis mizezebi, Cveu-
lebrivad, xiluli ar aris. kritikuli situaciebis Sefasebisas di-
di roli eniWeba endogenur faqtorebs, romlebic zrdadi uaryofi-
Ti xasiaTis cvlilebebis akumulaciis Sedegs warmoadgenen. amgvari 
mdgomareoba iqmneba, agreTve, egzogenuri faqtorebis zemoqmedebi-
sas. magaliTad dakvirvebebis monacemebiT miwis kaSxlebSi struqtu-
ruli cvlilebebi win uswreben avariebis gamovlinebebs, sxvadasxva 
saxis deformacias, bzarebs, gaJonvebs, grifonebis warmoqmnebs da 
a.S., Sesabamisad, naklebad funqcionaluri da  mowyvladi xdeba nage-
bobebis sxvadasxva elementic.  

 mowyvladobaSi igulismeba Tviseba, romelic gamoixateba gare 
da Sinagani datvirTvebis mimarT winaaRmdegobis gawevis unaris daq-
veiTebiT, e.i mowyvladobis cneba mdgradobis cnebis alternativaa.  

bolo aTwleulebSi SeimCneva saSiSi mdgomareobis dadgomis ma-
Rali riski da bunebrivi movlenebiT gamowveuli mowyvladi obieq-
tebis wyobidan gamosvla, rac ganpirobebulia rogorc nagebobebis 
daZvelebiT, aseve bunebrivi da teqnogenuri katastrofebiT. garda 
amisa, obieqtebis mowyvladobis mizezs warmoadgens maTi ganaxlebis 
dabali tempebi, masalis mdare xarisxi, SemTxveviTi faqtorebisa da 
momxdari avariebis monacemebis aradrouli aRricxvianoba. aranak-
leb mniSvnelovania isic, rom dazianebebis gaxSirebas xels uwyobs 
praqtikaSi damkvidrebuli tendecia - arsebuli danaxarjebis minimi-
zacia saeqspluatacio Rirebulebis gauTvaliswineblad.  

kompleqsur sainJinro nagebobaTa sistemebisaTvis, romlebic 
saWiroeben aRdgeniTi saremonto samuSaoebis droulad Catarebasa 
da am samuSaoebis saTanado doneze Sesrulebas, aucilebelia obieq-
tis mowyvladi mdgomareobis dadgenis riskis winaswari Sefaseba.  
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obieqtis mwyobridan gamosvlis riskis, avariebis, katastrofe-
bis Semcirebis erT-erTi pirobaa obieqtebis mowyvladobis Sefaseba 
da prognozireba mecnierulad dasabuTebuli raodenobrivi gaanga-
riSebis meTodebiT. ganmsazRvreli parametris mixedviT obieqtis 
mowyvladobad SeiZleba CaiTvalos misi iseTi zRvruli mdgomareoba, 
romlis Semdgomac irRveva mocemuli obieqtis drois garkveul mo-
nakveTSi gansazRvruli normaluri eqspluataciisaTvis aucilebeli 
pirobebi. es pirobebia:  

1. proeqtiT gansazRvruli teqnologiuri procesebis normalu-
ri ganxorcielebis uzrunvelyofa;  

2. obieqtis normaluri mdgomareobis SenarCuneba kapitaluri 
remontis gareSe.  

imisaTvis, rom gaanalizebuli obieqtisaTvis ar gaizardos 
mowyvladobis zRvari, aucilebelia, rom faqtiurad arsebuli para-
metris mniSvnelobam, obieqtze yvelaze arasasurveli saxis zemoqme-
debisas, ar gadaaWarbos obieqtis mowyvladobis ganmsazRvreli Ser-
Ceuli parametris mniSvnelobas. sayovelTaodaa cnobili, rom mow-
yvladobis mdgomareobis profilaqtika gacilebiT ufro iafi jde-
ba, vidre obieqtis mowyvladobiT gamowveuli avariebis Sedegebis 
likvidacia. zrdadi mowyvladobiT gamorCeuli obieqtebis mwyobri-
dan gamosvlis intensivobis Sesamcireblad erT-erT mniSvnelovan 
RonisZiebad unda CaiTvalos mowyvladobis drouli saprognozo Se-
faseba da am monacemebis safuZvelze Sesabamisi qmedebis strategiis 
dagegmva.  

mowyvladobis raodenobrivi Sefasebis meTodebi, yvela Sem-
TxvevaSi, mowyvladi mdgomareobis dadgomis meqanizmis gaTvaliswi-
nebiT, unda eyrdnobodes mimdinare saSiSi procesebisa da maT mier 
gamowveuli dazianebebis monacemTa analizs. 

riski, rogorc albaTuri sidide, ar SeiZleba zustad Sefas-
des. igi xasiaTdeba ganusazRvrelobiT. riskis sidide miuTiTebs mis 
mosalodnel cvalebadobas dasaSveb zRvrebSi. ekologiuri xasiaTis 
darRvevis dadgomis riskis droulad Sefasebas didi mniSvneloba 
aqvs adekvaturi RonisZiebebis SesamuSaveblad.  

aRsaniSnavia, rom damabinZurebeli obieqtebiT ganpirobebuli 
ekologiuri riskis Sefasebis aucilebloba gaTvaliswinebulia aSS-
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is kanonebiT. kanoni saSualebas iZleva gadaisinjos dabinZurebiT 
gamowveuli maqsimaluri dasaSvebi normebi konkretuli pirobebisa 
da obieqtis maxasiaTeblebis gaTvaliswinebiT.  

dRemde miRebuli mowyvladobis xarisxobrivi prognozireba, 
romelic iZleva gasaanalizebeli obieqtis Sesustebul mdgomareo-
baze warmodgenis saSualebas, xSirad atarebs subieqtur xasiaTs. mi-
Rebulia, rom mowyvladoba Sefasdes lingvistikuri kategoriebiT 
(dabali, saSualo, maRali), rac ar pasuxobs mecnierebis Tanamedro-
ve ganviTarebis dones. arsebuli raodenobrivi meTodebi aseve ara-
sakmarisi sisruliT iTvaliswinebs im faqtorebs, romlebic ganapi-
robeben mowyvladi mdgomareobis dadgomas. 

dakvirvebebi mowyvlad obieqtebze da mowyvladi mdgomareobis 
analizi gviCvenebs, rom rac ufro mowyvladia obieqti da misi Se-
madgeneli elementebi gare da Siga zemoqmedebis mimarT, miT naklebia 
misi saimedooba. maRali saimedoobis elements Seesabameba saimedoo-
bis maRali done. naklebad saimedo elementebi arin metismetad mow-
yvladi. amgvarad, mdgomareobis maxasiaTeblad SeiZleba gamoviyenoT 
safrTxis dadgomis riski [59-62].  

unda gaviTvaliswinoT, rom SesaZlebelia xSirad ufro faseu-
li aRmoCndes mowyvladobis yovelmxrivi Tvisobrivi Sefaseba, vid-
re erTi ganmsazRvreli parametris mixedviT gakeTebuli miaxloebi-
Ti raodenobrivi prognozuri Sefaseba, rogori mniSvnelovanic ar 
unda iyos es maCvenebeli; amitom Tvisobrivi Sefasebis yvela upira-
tesobis (siswrafe, simartive, Sromis da resursebis mcire danaxar-
ji) uaryofa aSkarad dauSvebelia.  

analogiuri amocanebis gadawyveta gviCvenebs rom mowyvladoba 
SeiZleba Sefasdes rogorc analizurad, aseve statistikurad. sta-
tistikuri Sefasebis SemTxvevaSi gamoiyeneba an dakvirvebebis mona-
cemebi maTi dazianebebis mizezebze miTiTebiT (risTvisac saWiroa 
obieqtis an misi analogis moqmedebis WeSmariti suraTi warsulSi), 
an pirobiTi albaToba imisa, rom garkveuli klasis nageboba miiRebs 
dazianebis garkveul xarisxs mocemuli incidentis dros. albaTobis 
ganawilebis Sefaseba warsulSi efuZneba miyenebuli zaralis (dazia-
nebis) monacemebs. 

hidroteqnikuri obieqtebis mowyvladobis Sefasebisas mniSvne-
lovania ori SemTxvevis ganxilva:  
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     1. roca mowyvladoba srulad SeiZleba daxasiaTdes erT ZiriTad 
maxasiaTeblad [51,52];  
     2. roca obieqtis mowyvladoba mTlianad damokidebulia calkeu-
li Semadgeneli elementebis mdgomareobaze (mowyvladobis Sefaseba 
sargeblianobis Teoriis gamoyenebiT) [53].   

mowyvladoba, romelic gansazRvravs obieqtis unars – Seewina-
aRmdegos gansazRvruli xarisxiT miyenebul saSiS zemoqmedebas, Se-
iZleba ganisazRvros, rogorc mTlianad obieqtis an misi TiToeuli 
elementis Tviseba - dakargos masze dakisrebuli funqciebis Sesru-
lebis unari negatiuri zemoqmedebis garkveul diapazonSi. erTi da 
igive obieqtisaTvis mowyvladobis Sefaseba SesaZlebelia ramdenime 
aspeqtSi, rac damokidebulia am aspeqtebis ganmsazRvrel paramet-
rebze, ris Sesabamisadac dadgindeba mowyvladoba. cnobili ganmsaz-
Rvreli parametris dros mowyvladobis Sesafaseblad SeiZleba ga-
moyenebul iqnes analogiuri amocanebisaTvis kargad damuSavebuli 
da araerTxel Semowmebuli procedurebi _ ganzogadebuli stoqas-
tikuri modeli, funqcionaluri (parametruli da araparametruli), 
fenomenologiuri, kinetikuri da resursuli modelebi.    

hidroteqnikuri obieqtebis mowyvladobis mdgomareobis Sefa-
sebisas ZiriTadad unda gadawydes Semdegi amocanebi:  
     1. ganmsazRvreli parametris SemTxvevaSi mowyvladobis mdgoma-

reobis dadgomis drois da xangrZlivobis prognozireba; 
     2. sxvadasxva saxis datvirTvebis mniSvnelobebis winaswarmetyve-

leba, romlis drosac mosalodnelia hidroteqnikuri obieq-
tis mowyvladoba; 

     3. mowyvladi hidroteqnikuri obieqtis usafrTxo funqcionire-
bis xangrZlivobis winaswarmetyveleba misi mwyobridan gamos-
vlis mocemuli riskis dros.  

mowyvladi sistemebis ”jansaRi”  mdgomareoba ganpirobebulia 
SemTxveviTi, xSirad ganmsazRvreli faqtorebis didi raodenobiT. 
amitom procesis analizisas pirvel rigSi gaTvaliswinebuli unda 
iqnes statistikuri xasiaTis cvlilebis SemTxveviTi buneba da gare-
moSi mimdinare fizikuri, qimiuri da sxva procesebis mimdinareobis 
cvalebadi xasiaTi.  

obieqtebisaTvis saSiSi mdgomareobis dadgomis Sefasebis dros 
upiratesobas imsaxurebs SemTxveviTi procesebis meTodebi.  
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am Teoriis sxvadasxva xerxis SesaZleblobis analizi gviCve-
nebs rom dasmuli amocanis, iseve rogorc sxva msgavsi amocanebis mi-
axloebiTi gadawyvetisaTvis metad Sesaferisia “ markovis procese-
bis ” gamoyeneba [49].  

mowyvladoba ganisazRvreba rogorc obieqtis Tviseba, saerTod 
dakargos masze dakisrebuli funqciebis Sesrulebis unari. cnobi-
lia, rom degradaciuli procesebi sakmaod srulad aRiwereba itos 
tipis [54] stoqastikuri diferencialuri gantolebiT, romelsac 
aqvT Semdegi saxe: 

    )()()()( tdxtdttmtdy  ,                            (22.1)              
sadac )(ty ganmsazRvreli parametria. )(tm   da  )(t , Sesabamisad, 
ganmsazRvreli parametris saSualo siCqare da?misi saSualo kvadra-
tuli gadaxra, )(tx  - gausis procesis SemTxveviTi mdgeneli.  

mowyvladobis gamomwvevi procesis analizis ZiriTad etaps 
warmoadgens mocemuli sididis parametris miRwevamde im drois dad-
gena, romelic obieqtis Tvisebebis dakargvis process gansazRvravs. 
Cxadia, amocana SeiZleba amoixsnas, Tu cnobilia (1) procesis erTi 
mdgomareobidan meoreSi gadasvlis pirobiTi simkvrive. igi difuzi-
uri tipis markovis procesebisaTvis zustad gamoisaxeba foker-
plank-kolmogorovis [54] gantolebebiT. vinaidan obieqtis mier Tvi-
sebebis dakargvis procesi ganpirobebulia sistemaze uwyveti zemoq-
medebiT, SeiZleba CaiTvalos, rom SemTxveviTi procesis cvlileba 
atarebs garkveuli parametris cvlilebis monotonur xasiaTs mud-
mivi   saSualo siCqariT da mudmivi m  saSualo? kvadratuli ga-
daxriT. gantoleba (22.1) SeiZleba gamoisaxos Semdegi saxiT:  

              

)()()( tdxtmdyd                           (22.2)            
ganawilebis saxe ganisazRvreba foker-plank-kolmogorovis 

gantolebis amoxsnis Sesabamisi pirobebiT: 

0
2

2 











y
P

y
P

t
P                           (22.3) 

Tu gamoviyenebT gardaqmnebs, monotonuri procesebis (22.2) mi-
er mocemuli sazRvris miRwevis drois ganawilebis funqcias eqneba 
Semdegi saxe:  
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sadac: ;1
m

         
am
  ; 

gasaanalizebeli sistemis funqcionirebis albaToba mocemuli 
mdgomareobis dadgomis gareSe tolia:  
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)(  , xolo  riski  )(1 tPR          (22.5) 

 

aramonotonuri mrudebiT aRwerili SemTxveviTi procesis rea-
lizaciisas )(tP -sTvis gveqneba:  
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; 0< 99.4z , z warmo-

adgens statistikur marags da gansazRvravs sistemis funqcionire-
bis albaTobas mtyunebis gareSe, - ganmsazRvreli parametris 
zRvruli mniSvneloba.  

sistemisaTvis mocemuli mdgomareobis dadgomis funqcionalu-
ri SesaZlebloba xasiaTdeba zRvruli mdgomareobis arealiT, rom-
lis sazRvrebs gareT gamosvla kvalificirdeba rogorc mtyuneba.  

gardaqmnebis safuZvelze saZiebeli zRvruli I mniSvnelobis 
pirvelad miRwevis t  dro iqneba:  
 

t 2
)4(2

.
22 


zzz 

                 (22.7) 

 
obieqtis mowyvladi mdgomareobis dadgomis drois prognozi-

reba metad mniSvnelovania. Tu ? ?cnobilia  
m
1

 , SegviZlia gan-



hidrokvanZebis usafrTxoeba. Tavi XXII. maRlivi  
hidrokvanZebi da maTi avariis  gamomwvevi  mizezebi  

 

 

428

vsazRvroT t - droisa da mtyunebis gareSe funqcionirebis albaTo-

bis )()( ZtP  - is Sesabamisi  rI  zRvruli mniSvneloba, rodesac 
obieqti xdeba mowyvladi, miviRebT: 

rI  =
)4().2(

2
222222 zzz

m
 

                  (22.8) 

 

 (22.8) gantolebidan ganisazRvreba t  dro, romlis mixedviTac SesaZ-
lebelia mocemuli riskiT movaxdinoT saanalizo obieqtis narCeni 
resursebis prognozireba: );()( ZtP  )(1 tPR  : 
 

kt  = m
zzzl

2
4(2( 2222  

                       (22.9) 

sadac kt  obieqtis funqcionirebis xangrZlivobaa ganmsazRvreli pa-

rametrebis gaTvaliswinebiT. magaliTad, napirdamcavi nagebebebisaT-
vis ganmsazRvreli parametria - abraziis intensivoba; korozirebu-
li milebisaTvis –koroziis siCqare da a.S.  

ganmsazRvreli parametris saSualo siCqaris cvalebadobis ma-
Tematikuri lodini - m  dgindeba variaciuli mwkrivebis momijnave 
wlebis dakvirvebebis calkeuli intrvalebisaTvis. amocanis ric-
xobrivi gadawyvetis dros SesaZlebelia warmoiqmnas Semdegi situa-
ciebi: 
       1. dakvirvebebis monacemebi sakmarisia ganmsazRvreli   paramet-

ris SesarCevad da ganawilebis funqciis dasadgenad; 
       2. monacemebi arasakmarisia; 
       3. monacemebi praqtikulad ar arsebobs.  

   monacemebis arasakmarisi informaciis dros gamoiyeneba mon-
te-karlos meTodi an eqspertuli Sefaseba. ar arsebobis SemTxvevaSi 
ki gamoiyeneba informacia, romlebic miRebulia analogiuri obieq-
tebisaTvis. miRebuli gamosaxulebebi (22.7) da (22.9) gvaZleven saSu-
alebas SevafasoT hidroteqnikuri obieqtis mowyvladobis done, 
romlis drosac xdeba sxvadasxva daniSnulebis nawilebis mwyobri-
dan gamosvla sxvadasxva ganmsazRvreli parametrebisaTvis moTxov-
nili drois intervalSi. mowyvladobis Sefaseba sxvadasxva ganmsaz-
Rvreli parametriT saSualebas gvaZlevs avirCioT is parametric, 
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romelic sxvebTan SedarebiT metadaa damnaSave obieqtis mowyvlad 
mdgomareobamde miyvanaSi, rac safuZvlad edeba obieqtis mowyvladi 
mdgomareobidan gamoyvanis RonisZiebebis SemuSavebas.  

obieqtis mowyvladobis dadgomis damuSavebuli meTodologiiT 
Catarebuli angariSebi saSualebas gvaZlevs davamtkicoT, rom obi-
eqti aramowyvladia SerCeuli ganmsazRvreli parametris mimarT an 
SeiZleba raRac albaTobiT hqondes mowyvladobis mniSvneloba. uke-
Tes SemTxvevaSi misi mniSvneloba metismetad axlosaa erTTan.  

Camoyalibebuli meTodologia, iTvaliswinebs ra mowyvladi 
mdgomareobis warmoqmnis dros, iZleva ufro detalur warmodgenas 
mowyvladobis SemTxvevaSi kritikul situaciebze da amiT gvaZlevs 
saSualebas davsaxoT ufro efeqturi RonisZiebebi aseTi mdgomareo-
bis ardaSvebisaTvis. am meTodikas ara aqvs araviTari SezRudva da 
misi meSveobiT SeiZleba ganxorcieldes hidroteqnikuri, meliora-
ciuli da sxva daniSnulebis obieqtebis mowyvladobis mdgomareobis 
dawyebis riskis prognizireba. am meTodikiT dakvirvebebis monaceme-
bis arsebobis SemTxvevaSi SeiZleba movaxdiniT datborviT, daWaobe-
biT, gruntis jdeniT, eroziuli procesebiT, abraziiT, akumulaci-
iT, sufoziiT, deflaciiT da sxva procesebiT gamowveuli mowyvla-
dobis dawyebis mosalodneli riskis prognozireba. 

ilustrirebisaTvis moviyvanoT magaliTi: saWiroa SevafasoT 
975.0P , P saimedoobis? da 25.0R , 96.1Z riskis dros, ramden 

TveSi dadgeba abraziiT gamowveuli wyalsacavis napiris mowyvlado-
ba, Tu obieqti napiridan dacilebulia 30 m-iT, ganmsazRvrel para-
meters ki warmoadgens dakvirvebis yovelTviuri abraziuli siRrme - 
I. SegviZlia visargebloT abraziis intensivobis yovelTviuri mona-
cemebiT. fiqsirdeba abraziis siRrme Tvis manZilze. dakvirvebis Se-
degad dgindeba abraziis siCqaris cvalebadoba - m  0.09 m/TveSi. 
obieqti mowyvladi xdeba, roca napirs uaxlovdeba 5 m-ze, e.i. roca 
abraziuli siRrme miaRwevs 30 – 5 = 25 m-s. dakvirvebebis minacemebis 
damuSavebiT vpoulobT saSualo ariTmetikul mniSvnelobas  
m 0.09, saSualo kvadratul gadaxras   da variaciis koeficienti 

tolia  0.01  da   0.25.   

saimedoobis gansazRvrul dones P 0,975 Seesabameba normalu-
ri SemTxveviTi sidide Z =1.96.   
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dro, romelic aucilebelia mowyvladi mdgomareobis misaRwe-
vad, e.i napiris 30 - 5 = 25 m siRrmeze abraziisaTvis, gamoiTvleba 
(22.7) formuliT: 
 

              t =










 
2

25.096.1.)96.14(.25.0.96.12
09.0

25 22222

 

 
gamosaxulebebis (22.7) da (22.8) saSualebiT SesaZlebelia wi-

naswar ganvsazRvroT abraziis intensivobis dasaSvebi mniSvneloba 
mocemul droSi da mocemuli riskis doniT.  

analogiuri midgomiT SesaZlebelia gadaiWras drois progno-
zirebis amocana - dadgindes, Tu ra droSi moxdeba sxvadasxva daniS-
nulebis teritoriis wyliT dafarva, datborvis dasaSvebi dro da 
a.S.  

Tu cnobilia ganmsazRvreli parametris ganawilebis kanoni, 
mowyvladobis miaxloebiTi Sefaseba SeiZleba ganxorcieldes sto-
qastikuri modelis “datvirTva-simtkice“ ganzogadebiT.  

im SemTxvevaSi, Tu parametris zRvruli mdgomareobisa da fun-
qcionirebis xangrZlivobis ganawileba normaluria, procesis Sefa-
seba ufro martivdeba. procesi, romelic ganapirobebs mowyvlado-
bas, viciT, rom mravalfaqtoriania. amitom imis daSveba, rom zRvru-
li mdgomareobisa da funqcionirebis xangrZlivobis ganawileba sav-
sebiT normaluria - logikuria.  

Tu simkvrives, romelic gansazRvravs ?zRvrul mdgomareobas 
aqvs normaluri ganawileba, SeiZleba daiweros gantoleba:   
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am dros momqmedi ganmsazRvreli I parametris normaluri  ganawile-
bis simkvrive toli iqneba [51]:    
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sadac? ZM  da LM ,  Sesabamisad,  ZI  da I - is maTematikuri lodinis 
mniSvnelobebia. SemovitanoT SemTxveviTi sidide: 
                     

                    X= ZI - I ,                                      (22.12)  
misi maTematikuri lodini da saSualo kvadratuli gadaxra Se-

sabamisad toli iqneba:  

XM = ZM - LM ; X = 22
LZ   ?;                      (22.13) 

 
umtyuno funqcionirebis albaToba SeiZleba gamoisaxos x -is 

saSualebiT: 
 

)0.( XP  = dx
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SemovitanoT SemTxveviTi sidide : 
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an,  
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                           (22.16) 

 
Tu gaviTvaliswinebT damokidebulebebs (22.15) da (22.16), maSin 
(22.14) miiRebs saxes:  
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e.i x
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Z



   da misi mniSvneloba? SeiZleba vipovoT cxrilis meS-

veobiT [51]. amgvarad zRvruli mdgomareobis dadgoma aRiwereba ga-
mosaxulebiT: 
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               (22.18) 

 

Tu ZI  da I parametrebi ar eqvemdebarebian normaluri ganawi-
lebis kanons, maTematikuri statistikis meTodebis gamoyenebiT Se-
saZlebelia maTi dayvana normaluri ganawilebis kanonamde. ganto-
leba (22.16) gadavweroT Semdegi saxiT: 
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  .                         (22.19) 

 

Tu am gantolebas amovxsniT ZI -is mimarT, SesaZlebelia ganisaz-
Rvros ganmsazRvreli parametris is zRvruli kritikuli mniSvne-
loba, romlis drosac dadgeba mowyvladi mdgomareoba:  
 

                    22
IIZ Z

ZII    .                          (22.20) 

 
am midgomis gamoyenebis dros aucilebelia naturuli dakvirve-

bebis monacemebis arseboba. Tumca am monacemebis mopovebamde SeiZle-
ba visargebloT informaciiT, romelic miiReba analogiuri tipis 
obieqtidan an eqspertTa gamokiTxvis meTodiT; aseve mowyvladobis 
meqanizmis analiziT meqanikis an sxva momijnave mecnierebis meTode-
bis gamoyenebiT. praqtikaSi xSirad situacia imdenad rTuldeba, rom 
rac ar unda sworad iyos SerCeuli erTi ganmsazRvreli parametri, 
ar aris sakmarisi mravalelementiani da mravalobieqtiani sistemis 
mowyvladobis srulad asaxvisaTvis da misi mowyvladoba damokide-
bulia calkeuli Semadgeneli elementebis Tvisebebze, romelTa Se-
faseba SesaZlebelia sargeblianobis Teoriis gamoyenebiT.  

imisaTvis, rom SevarCioT obieqtis mowyvladobis Semcirebis 
gzebi, aucilebelia vicodeT konkretulad Semadgeneli elementebis 
maxasiaTebeli saimedooba, romelic damokidebulia eqspluataciis 
pirobebsa da sxva mraval faqtorze. maTi miReba garTulebulia mar-
tivi sistemis mqone elementebisaTvisac ki, xolo rTuli sistemis 
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SemTxvevaSi, TiTqmis SeuZlebelia. aqedan gamodinare, nayofieria 
sargeblianobis Teoriis meTodebis gamoyeneba, romlis saSualebi-
Tac icvleba maxasiaTebelTa mTeli is sasruli simravle, romliTac 
xasiaTdeba obieqti.  

sargeblianobis funqciis Sesafaseblad literaturaSi rekomen-
debulia Semdegi gamosaxuleba:  
 

                    
)1(

)1(2)(




nn

inGU ,                             (22.21) 

 
romlis ricxviTi mniSvneloba saSualebas gvaZlevs SevarCioT opti-
maluri gza mravalobieqtiani sistemis mowyvladobis Sesamcireb-
lad. am mizniT veyrdnobiT im faqts, rom rac ufro metad mowyvla-
dia obieqti gare da Siga zemoqmedebis mimarT, miT ufro meti dana-
xarjebia saWiro misi mowyvladobis Sesamcireblad.  

mravali sistema SegviZlia warmovadginoT, rogorc calkeuli 
obieqti (elementi), romelTa aRdgenac SeuZlebelia. sistemis yvela 
elementi wrmoadgens mis Semadgenel nawils, romelic xasiaTdeba 
gansazRvruli zRvruli mdgomareobiT. cxadia, rom elementebs So-
ris arsebobs kavSiri, romelic ar iZleva imis safuZvels, rom saer-
To jamSi maTi mtyunebebi CavTvaloT damoukidebel xdomilebebad. 
gare datvirTvebisa )(tP  da am datvirTvebisadmi winaaRmdegobis ga-
wevis unaris )(tR  amsaxveli damokidebulebebis mixedviTa da umtyu-
no funqcionirebis albaTobis modelis gamoyenebiT SeiZleba gani-

sazRvros saimedooba   ){1)( tPtrP  . P elementTa mtyunebis xdomi-
lebaTa urTierTdamoukideblobis daSvebis SemTxvevaSi n  elemen-
tisgan Semdgari sistemis umtyuno funqcionirebis albaToba ianga-
riSeba Semdegi formuliT [46]:   

                         



n

i
tPtP

1

)()(  .                         (22.22)              

Tu davuSvebT, rom sistemis Semadgenel elementebs Tanabari saime-
dooba aqvT, maSin (22.22) formula miiRebs saxes:  
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                         ntPtP )()( 3 .                           (22.23)  

Tu sistema Sedgeba n  elementisagan, i - uri elementis umtyuno fun-
qcionirebis albaTobis dasadgenad, mowyvladobis koeficientis Y 
gaTvaliswinebiT gveqneba:  
 

          nH tPtP
i

)()( 3                                (22.24) 

alternatiuli variantebis Sedarebis dros aucilebelia gvqo-
ndes sistemis saerTo Rirebulebis saangariSo damokidebulebebi, 
romlebic iTvaliswinebs saimedoobis maxasiaTeblebs:  
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                         (22.25) 

sadac, iK  Rirebulebis koeficientia konkretuli sistemis elemen-

tebisaTvis. hidroteqnikur obieqtebze mosalodneli avariebis 
prognozirebis damuSavebuli meTodologiiT [48] miRebuli iqneba 
iseTi Sedegebi, rogori sawyisi informaciac (dakvirvebis cxrili) 
iqneba gamoyenebuli gaangariSebisas. magaliTad, Tu gamoyenebulia 
avariuli situaciebis mwkrivebi, gamoTvlebis Sedegad miiReba ava-
riuli situaciebis dadgomis albaTuri dro da am movlenis moxde-
nis riskis done. es sidideebi SeiZleba gamoyenebuli iqnes srulyo-
fili konstruqciebis damuSavebisa da nagebobis xarisxis saimedoo-
bis asamaRleblad. am meTodis mTavari Rirsebaa SemoTavazebul gaan-
gariSebebSi drois faqtoris gaTvaliswineba.  
 

 

 

22.4.  riskebis Semcireba hidroteqnikur  
da wyalsameurneo obieqtebze 

 
bunebrivi pirobebis mixedviT saqarTvelos teritoria metad 

mravalferovania mkveTri reliefiT, Wreli klimatiTa da rTuli 
geomorfologiuri agebulebiT. 
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saqarTveloSi wylis resursebis ganawileba araTanabaria. igi 
ar Seesabameba mis teritoriaze mosaxleobis, mrewvelobisa da sof-
lis meurneobis ganlagebas. dasavleT saqarTveloSi teritoriis 1 

km 2 -ze weliwadSi saSualod 1340 aTasi m 3  wyali formirdeba. aRmo-
savleTSi - 370 aTasi m3. wylis raodenoba erT sul mosaxleze gada-
angariSebiT 4-jer metia dasavleT saqarTveloSi, vidre aRmosavleT 
saqarTveloSi. aRmosavleT saqarTvelo wylis mTavari momxmarebe-
lia. wylis did raodenobas aq ZiriTadad sarwyavad iyeneben, rome-
lic dabrunebuli wyalmoxmarebiT xasiaTdeba. saqarTvelos am na-
wilSi sarwyavi sistemebisa da wyalsacavebis SeqmnasTan dakavSire-
biT Sewyda an ramdenadme Semcirda mdinareTa mudmivi Camonadeni, ra-
sac Tan mohyva mdinareTa wylebisa da maT mier drenirebuli teri-
toriis mavne qimiuri da sxva nivTierebebisa da narCenebisagan TviT-
gawmendis SesaZlebloba. 

saqarTveloSi ekonomikis integraciis gzad gamoikveTa satrans-
porto funqcia. navTobsadenis, gazsadenisa da gadazidvis probleme-
bi iqca pirvelxarisxovan sakiTxad. ZiriTadi tvirTebi, romelTac 
Cven sarkinigzo da saavtomobilo gzebiT, aseve naxTobsadenebiT ga-
daitanen, iqneba es navTobprduqtebi, Tu sxva saSiSi tvirTebi, xSi-
rad mdinareTa gaswvrivaa ganTavsebuli an kveTs mravali mdinaris 
kalapots. sakmarisia sul mcire gaufrTxileblobac ki, rom moxdes 
iseTi mniSvnelovani wylis arteriebis gaWuWyianeba, rogoricaa 
mtkvari, rioni, xrami da sxva mdinareebi, rac Cveni sarwyavi sisteme-
bis ZiriTad mkvebav wyaros warmoadgens. 

sabazro ekonomikis naCqarevi dangrevis Sedegad zogierTi mniS-
vnelovani sakiTxebis gauTvaliswineblobam, swrafi mogebis fsiqo-
logiis damkvidrebam iseT ZiriTad momgebian dargebSi, rogoricaa - 
transporti, navTobis mrewveloba da energetika, swored iq, sadac 
maqsimaluria teqnologiuri katastrofebis albaToba da masStabe-
bi, realuri saSiSroebis winaSe daayena saqarTvelos mdinareebi. 

dRevandel pirobebSi unaklo irigaciuli sistemebis mSeneblo-
bisaTvis sakmarisi ar aris mxolod didi praqtikuli gamocdileba 
da kargi inJinruli intuicia. didi moculobis mqone irigaciuli 
daniSnulebis rTuli teqnikis usafrTxo funqcionireba gamoricxu-
lia, amitom avariis moxdenis sul mcire albaTobac ki gvaiZulebs 
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seriozulad SeviswavloT wylis gawmendisa da ganawilebis procesi 
yvela etapze mravalelementian morwyvis sistemaSi, romelSic dub-
lirebulia bevri bloki da gaTvlilia mosalodneli resursebi. 

dReisaTvis es sistemebi aRmoCnda garkveuli sirTuleebis wina-
Se. sabazro urTierTobebze gadasvlis pirobebSi, roca sarwyavi wya-
li fasiania, melioraciis sakiTxis srulyofil ganviTarebas serio-
zuli sirTuleebi eqmneba. qveyanaSi funqcionirebda 100-ze meti sak-
maod rTuli sarwyavi sistema, romelTa umetesoba meqanikuri aweviT 
awvdis wyals sarwyav farTobebs. am farTobebis mosarwyavad gamoi-
yeneba mTis tipis mdinareebi: mtkvari, aragvi, liaxvi, alazani, iori, 
rioni, cxeniswyali, Tavisi SenakadebiT, romelTa ZiriTadi Tvisebe-
bia maTi perioduli kveba wyaldidobebiT, rac Tavis mxriv Zlier 
moqmedebs mdinareTa wylis xarisxsa da xarjze. rogorc yvela mTis 
mdinare, isinic sakmaod didi raodenobiT Seicaven natans, romlis 
didi nawili xvdeba sarwyav sistemaSi, iwvevs sistemis kvanZebSi da-
leqvas, maTi gamtarunarianobis Semcirebasa da, araiSviaTad, mwyob-
ridan gamosvlasac ki. wylis meqanikuri miwodebis SemTxvevaSi 
mRvrie wyali agresiulad moqmedebs rogorc tumboze, ise milsaden-
ze, iwvevs milis naadrev cveTas, manqana-danadgaris koroziasa da ab-
razias. 

mravali cvladi faqtoris zemoqmedebiT, mdinareTa kalapote-
bis fskeri da napirebi iSleba da es naSali masala myari natanis sa-
xiT Cadis zRvasa da okeaneebSi.  natani masala pirobiTad sami saxi-
saa: tivtiva, fskeris gaswvrivi da fskeruli [46, 47, 48]. mdinaris 
kalapotis mdgradobis dasadgenad gamoiyeneba s. altuninis formu-
la, romelic sxvebTan SedarebiT srulad asaxavs bunebaSi mimdinare 
procesebs: 
 

                              khBm  ,                               (22.26) 

sadac mB aris mdinaris sigane - gazomili wylis zedapirze m-Si, h  - 
gansaxilvel ubanze gazomili wylis saSualo siRrme m-Si; m -xaris-
xis maCvenebeli, romelic damokidebulia mdinaris gansaxilveli ub-
nis maxasiaTebelze da aiReba cxrilidan [45]; k  - koeficienti, ro-
melic mdgradi kalapotebisaTvis icvleba 8-12 –is farglebSi. tiv-
tiva nataniT wylis gajerebis xarisxs gamoxatavs wylis simRvrive -
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 . udidesi mniSvneloba eniWeba nakadis transportunarianobis ga-
moTvlas, risTvisac arsebobs mravali empiriuli formula 
[49,50,51,52]. 

dReisaTvis wylis resursebis dabinZurebam kritikul dones mi-
aRwia. gaWuWyianebas ZiriTadad iwvevs mrewvelobisa da navTobis 
narCenebi, mouwyobeli sakanalizacio sistemebi da sxv. bolo peri-
odSi amas daemata radioaqtiuri nivTierebebi da soflis meurneoba-
Si gamoyenebuli pesticidebi. zogjer dabinZurebis xarisxi imdenad 
maRalia, rom wylis gamoyeneba sasoflo-sameurneo melioraciisaT-
vis miuRebelia. wyali isea mowamluli, rom Jangbadis deficitis ga-
mo masSi iRupeba TiTqmis yovelgvari fauna. 

saqarTvelos teritoriaze amJamad momqmedi TiTqmis yvela Cam-
dinare wylis sakanalizacio gamwmendi sadguri nagebobaTa kompleq-
sis teqnologiuri gaumarTaobis gamo ver asrulebs masze dakisre-
bul movaleobas da amitomac Camdinare wylebi biologiurad dabin-
Zurebulia, ris Sedegadac darRveulia ekologiuri wonasworoba 
rogorc Savi zRvis sanapiro zolSi, ise mdinareebsa da wyalsacaveb-
Si.  

saqarTveloSi morwyvis sistemebi dablob da mTiswina zolebSi 
ganlagebul, sainJinro TvalsazrisiT, rTul sistemebs miekuTvneba. 
maTi teqnologiuri sqema warmoadgens TanmimdevrobiT funqcionire-
bad nagebobebs, romelTa daniSnulebaa wylis aReba, misi xarisxis 
gaumjobeseba, transportireba da saWiro raodenobiT, morwyvis gra-
fikis dacviT, ganawileba momxmareblebs Soris. amitom sistemis Se-
madgenlobaSi Sedis danadgarebiT, meqanizmebiT, gamzom-maregulire-
beli mowyobilobebiTa da xelsawyoebiT aRWurvili rTuli hidro-
teqnikuri nagebobebi, romelTa normaluri funqcionirebisaTvis 
mniSvnelovania droulad SevafasoT misi TiToeuli kvanZisa da, 
mTlianad, hidrokvanZis usafrTxoeba, romelic uamrav gare da Siga 
faqtorebis erToblivi zemoqmedebiTaa gamowveuli. dro, romelSic 
SeiZleba moxdes sarwyavi sistemis Semadgeneli elementebis mtyune-
ba, emorCileba albaTobis Teoriis kanonebs. 

sarwyavi sistemebis eqspluataciis masalebis analizidan gar-
kveviT Cans, rom sarwyav sistemaSi saleqrebs udidesi roli eniWeba. 
misi normaluri da saimedo muSaoba mTlianad gansazRvravs sarwyavi 
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sistemis rogorc calkeuli kvanZis, ise mTliani hidrokvanZis sis-
temis normalur da Seuferxebel muSaobas, radgan sarwyavi sistemis 
mkvebav wyaros mTis tipis mdinareebi warmoadgens, romelTa wylis 
resursebic didi raodenobiT Seicaven myar natans. sarwyavi sisteme-
bi da masSi Semavali hidrokvanZebi, misi elementebi, eqspluataciis 
periodSi imyofebian riskis qveS da Tu es riski Zalian maRalia, ma-
Sin SeiZleba kvanZic da TviT sistemac gamovides mwyobridan. 

ferdobebze damontaJebuli sakmaod didi diametrisa da sigrZis 
sadawneo milsadeni, romelic maRali wneviT, awvdis didi raodenobis 
wyals dabali niSnulidan maRal niSnuls. magaliTad, TeleTis meqaniku-
ri morwyvis sistema 72.0d  m, 900I  m, 250H m, Q 2.4 m3/wm. 

mwyobridan gamosulma sistemam SeiZleba gamoiwvios ara marto 
ferdis Camorecxva (CamoSvaveba - Camongreva), aramed misi garkveuli 
nawilis Camongreva, satumbi sadguris dazianeba, mimdebare terito-
riis datborva, gzis savali nawilis dangreva da sxv. 

morwyvis sistemis daproeqtebis dros saWiroa gaTvaliswine-
buli iqnes riskis faqtoris arseboba gamowveuli bunebrivi pirobe-
biT, damproeqteblis individualobiTa da sameurneo riskiT. 

morwyvis sistemaSi riskis Semcirebis erT-erT RonisZiebad iT-
vleba sarwyavi wylis xarisxis gaumjobeseba axali teqnikisa da teq-
nologiebis gamoyenebiT ise, rom energoresursebis maqsimaluri da-

zogviT minimumamde daviyvanoT 1,0 m 3  miwodebuli wylis Rirebuleba. 
gamwmend nagebobaTa sistemis gamarTuli muSaoba, romelic ga-

napirobebs sarwyavad miwodebuli wylis xarisxs, uamrav gare da Si-
ga faqtorzea damokidebuli: saleqaris muSaobaze, proeqtis mSeneb-
lobisa da eqspluataciis xarisxze. daproeqtebisa da mSeneblobis 
defeqtebi Tavs iCens sistemis eqspluataciis procesSi da aqveiTebs 
sistemis mqk-s, aseve amcirebs misi eqspluataciis vadas da arasaime-
dos xdis. 

samwuxarod, dReisaTvis saqarTveloSi arsebuli rogorc ver-
tikaluri, ise horizontaluri saleqarebi aradamakmayofileblad 
muSaoben, rac gamowveulia saleqaris natanisagan gawmendis sakmaod 
Sromatevadi da sapasuxismgeblo procesis mougvareblobiT. 

sarwyavi sistemis funqcionirebis dros saWiro xdeba romeli-
me sakiTxis Sesaxeb gadawyvetilebis miReba. am dros yovelTvis ar-
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sebobs gaurkvevlobis momentis xarisxi, romelic zogierT SemTxve-
vaSi arc ise maRalia da arsebiTi, magram zogjer igi sakmaod serio-
zulia da mraval faqtorzea damokidebuli.  

riski C , anu saSiSi mdgomareobis Seqmna sistemis moqmedebis 
romeliRac periodSi aris garemos mdgomareobis funqcia - warmod-
genili m -ganzomilebiani SemTxveviTi sididiT 
 

                       1(XS  X 2 ….….…. X n ) ,                       (22.27) 
 
da ganzomilebiani sididiT:  

1(YY  2Y . . . . nY ) ,                          (22.28) 
aseve, 

                  ),( YSCC   .                            (22.29) 
morwyvis sistemis funqcionirebis dros monacemTa bankze day-

rdnobiT xdeba raRac gadawyvetilebis miReba. Y  warmoadgens n  gan-
zomilebian SemTxveviT sidides, romelic dakavSirebulia garemos 

mdgomareobaze S  da X erToblivi ganawilebiT X ( 1X ,X 2 …. . . X n ). 

miRebuli gadawyveta Y -s warmoaCens, rogorc gadamwyvet funqcias 
arsebuli monacemebidan. e.i Y  warmoadgens ganmsazRvrel parametrs 

)( XYY  . 

Tu mocemulia S  da X erToblivi ganawileba riskis (22.27) 
funqciasTan erTad da gamoxatavs sistemis moqmedebas, garemos 
mdgomareobis yovelive calkeuli kombinaciisaTvis SesaZlebelia 
mosalodneli riskis minimizacia: 
 

                 xxYSMC ),( )](,[ XYSC )(SXd  .                (22.30) 
                                                                                   

)( XY  ganmsazRvreli funqciis optimaluri SerCeviT ganisaz-

Rvreba. Tu cnobilia S  sididis aprioruli ganawileba da pirobiTi 
ganawilebis simkvrive )( XS , maSin (22.30) formulisaTvis saWiro 
albaTobis aprioruli ganawileba baiesis formulis gamoyenebiT mi-
iRebs saxes: 
                

                    )/( XSd
 



)()/(
)()/(
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SdSX




.                    (22.31)              
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sarwyavi sistemis funqcionirebis dros riskis gansazRvrisas 
mxedvelobaSi unda iqnes miRebuli xelsayreli da araxelsayreli 
Sedegebis erTdrouli dadgomis SesaZlebloba. riskis faqtoris 
ganxilvis ZiriTadi meTodia arsebuli statistikuri monacemebis ga-
moyeneba da misi albaTuri Sefaseba ise, rom sabolood uzrunvel-
vyoT sistemis muSaobis iseTi pirobebi, romelic gaweuli riskis 
adeqvaturi iqneba da miiyvans moqmedebis sferos winaswar dadgenil 
sasurvel donemde. 

magaliTisaTvis, sarwyav sistemaSi Semavali gamwmendi sistema 
Sedgeba oTxi qvesistemisagan, romlebic erTmaneTTan mimdevrobiTaa 
SeerTebuli. gamwmendma sistemam rom imuSaos, unda imuSaos TiToe-
ulma qvesistemam. ganvsazRvroT sistemis umtyuno funqcionirebis 
albaToba calkeuli qvesistemisaTvis. vTqvaT, sistemis danaxarjebi 
calkeuli qvesistemisaTvis gansxvavebulia da aqvs aseTi saxe: 

1K =1000 lari, 2K = 800 lari, 3K = 200 lari, 4K = 80 lari, xolo 

sistemis Semadgeneli elementebis damokidebuleba pasuxismgeblobis 

donis mixedviT Semdegia: 1C  2C  3C  4C . SezRuduli informaciis 

pirobebSi gadawyvetilebis miRebis saSualebas iZleva sargebliano-
bis Teoria [55], maSin  
 

                      
)1(

)1(2




nn

inY    ni .......1                       (22.32) 

 
radgan Cven SemTxvevaSi sistema Sedgeba oTxi qvesistemisagan, mivi-
RebT: 
 

1Y =
)14(4
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=
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8

 = 0,4;  2Y =
)14(4

)134(2



=
20
6

= 0,3;     

                                             (22.33) 

3Y =
)14(4

)134(2



=
20
4

= 0,2;  4Y =
)14(4

)144(2



=
20
2

= 0,1; 

 
axla ganvsazRvroT umtyuno muSaobis albaTobis saWiro mniSvne-

lobebi: 
gamwmendi sistemis calkeuli qvesistemisaTvis, Tanaxmad litera-

turisa [54], miviRebT: 
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                     y
HH tPtP )]([)(                                       (22.34)           

 
4,08.0)(

1
tPH =0.91;    3,08,0)(
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tPH =0.94;               (22.35) 

                     96,08,0)( 2,0
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4

tPH . 
sistemis saerTo Rirebulebis gasaangariSeblad vsargeblobT 

formuliT: 
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n
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,                             (22.36) 

HP  da K -s ricxviTi mniSvnelobebis Setanis Semdeg miiReba 
gamwmendi sistemis Rirebulebis mTliani mniSvneloba: 
       

                              30094
1

 
n

ii ZZ                             (22.37) 

amis Semdeg viyenebT qvesistemebs Soris saimedoobis Tanabari 
ganawilebis meTods da vuSvebT, rom gamwmendi sistemis Semadgeneli 
qvesistemis saimedooba Tanabaria. maSin gamwmendi sistemis saimedoo-
ba iqneba: 

               

                 
!HP 

2HP 
3HP 

4HP 0.8 75.0 =0.95                (22.38) 
 

axla gaviangariSoT gaumjobesebuli axali wylis gamwmendi 
kvanZis saimedooba, romelic Sedgeba ara oTxi, aramed sami qvesiste-
misagan. sistemis umtyuno muSaobis uzrunvelsayofad davuSvaT, rom 
umtyuno muSaobis moTxovnili albaToba tolia 0,75. sistemis um-
tyuno muSaobis prognozuri mniSvneloba toli iqneba: 
 

           )(
1

tPH 0.90;    )(
2

tPH 0.80;  )(
3

tPH = 0.85.          (22.39) 
 

rogor unda gavanawiloT qvesistemebis moTxovnili saimedoo-
ba, rom daculi iqnes sistemis saimedoobaze gaweuli danaxarjebis 
minimalurobisa da, imavdroulad, sistemis umtyuno muSaobis moce-
muli albaTobis uzrunvelyofis zogadi piroba. vuSvebT, rom samive 
qvesistemisTvis danaxarjebi erTi da igivea: 
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;8.021 RR   ;85.012  RR  .90.013  RR           (22.40) 

   
Semdeg vpoulobT danaxarjebis mniSvnelobas calkeuli siste-

misaTvis Tanaxmad literaturisa [62]. 
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   ,                            (22.41) 

 
j -s sxvadasxva mniSvnelobebisaTvis iqneba: 
 

               1j    1R = 0.80
1

19.085.0
75.0








 = 0.98               (22.42) 

 

2j    
1

2 19.085.0
75.085.0 






 R = 0.912                  (22.43) 

 
 

3j     
1

3 1
75.09.0 



 R = 0.908                  (22.44) 

 
saidanac Cans, rom TiToeuli calkeuli qvesistemisaTvis aucilebe-
lia gavzardoT umtyuno muSaobis albaToba 0.980-mde. 

 
 

22.5. avaria hidrodinamikur obieqtebze 

 hidroteqnikuri nagebobebi. sxvadasxva daniSnulebis hidro-
teqnikuri nagebobebidan im saxeobebs ganvixilavT, romlebSic ufro 
albaTuria saSiSi hidrodinamikuri movlenis aRZvra da sagangebo 
situaciis warmoqmna. 
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aRniSnuli saxeebia: a) kaSxlebi, jebirebi, rabebi, romelTa da-
niSnulebaa wylis Setborva da misi doneebis Sesabamisi hidrostati-
kuri wnevis Seqmna. 2) akvedukebi, arxebi, hidroteqnikuri gvirabebi, 
romlebic bunebrivi dawnevis xarjze erTi punqtidan meores awvdian 
wyals. sagangebo situaciebis warmoqmnis TvalsazrisiT wyalsagdebi 
da wyalmimRebi hidroteqnikuri nagebobebi unda ganvixiloT Semar-
bilebel elementebad, xolo mTebSi ganlagebuli bunebrivi wyalsa-
tevebi - rogorc momatebuli safrTxis Semcveli - garRvevis Sem-
TxvevaSi maRali dawnevis gamo. amrigad, saSiSi hidrodinamikuri 
obieqtia xelovnuri hidroteqnikuri nageboba an bunebrivi wyalsa-
tevi, romelsac garRvevis SemTxvevaSi potenciurad SeuZlia warmoq-
mnas damangreveli cunamis tipis talRebi. 

talRebis siZliere damokidebulia wylis raodenobasa da mis 
siCqareze. amis gamo saSiSia iseTi hidrodinamikuri obieqtebi, rom-
lebic Seicaven didi raodenobis wylis moculobas, aqvT zeda da 
qveda biefebs Soris mniSvnelovani simaRleTa sxvaoba (didi dawneva) 
da kaSxlis an bunebrivi winaRobis arasakmarisi simtkice, an ar xde-
ba am ukanasknelis perioduli Semowmeba. 

garRvevis talRasa da wylis uzarmazar masas SeuZlia walekos 
Tavis gzaze yvelaferi - Senoba-nagebobebi, sasoflo-sameurneo sa-
vargulebi, gamoiwvios msxverpli da didi materialuri zarali. 

hidroteqnikuri nagebobis an bunebrivi wyalsatevis garRvevis 
mizezi SesaZlebelia iyos bunebrivi movlenebi (miwisZvra, grigali, 
Rvarcofi da sxv.), teqnogenuri faqtorebi (nagebobaTa konstruqci-
ebis korozia da rRveva,  wylis aRebis reJimis darRveva da sxv.), ag-
reTve diversiul-teroristuli Tavdasxma da omianobis periodSi 
kaSxlis damangreveli iaraRis gamoyeneba.  

hidroteqnikuri nagebobebi msofliosa da, maT Soris, Cvens qve-
yanaSi moqmedi samSeneblo normebis Sesabamisad iyofa 4 klasad.  

yvelaze ufro mniSvnelovani obieqtebi, magaliTad engurhesis 
kaSxali miekuTvneba 1-el klass, xolo droebiTi nagebobebi - me-4 
klass. 

ZiriTadad, kaSxlebis 4 jgufia gavrcelebuli: gravitaciuli, 
TaRovani, kontrforsuli da Caankerebuli. kaSxlebis aRniSnuli 
jgufebis konstruqciebi gamosaxulia 22.1 - 22.4 naxazebze. 
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gravitaciuli kaSxlebi 
22.1. tba fedaia, trentino, italia 22.2. kurobo, iaponia 

 
kontrforsuli kaSxlebi 

22.3. anCipa, italia 22.4. kirovis kaSxali, yirgizeTi 
 

rac Seexeba kaSxlis asagebad gamoyenebul samSeneblo masalas 
(betoni, rkinabetoni, xe, qva, grunti), misi SerCeva xdeba kaSxlis 
klasis mixedviT. kaSxlebis konstruqcia gansxvavebulia muSaobis 
principis mixedviT. 

Caankerebuli kaSxali Zvras ewinaaRmdegeba Caankerebuli fu-
ZiT. kaSxalSi Setborvis mxridan wylis dones zeda biefi ewodeba, 
meore mxridan wylis udables dones qveda biefi, xolo biefebs So-
ris vertikaluri manZilis sxvaobas - kaSxlis dawneva. dawneva SesaZ-
lebelia gaizomos wylis svetis simaRliT (m) an wnevis sxva nebismie-
ri erTeuliT.  
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dawnevis mixedviT kaSxlebi, iseve rogorc sxva hidronagebobe-
bi, 4 jgufad iyofa: dabaldawneviani (10 m-mde), saSualodawneviani 
(40 m-mde), maRaldawneviani (100-150 m-mde) da zemaRaldawneviani (150 
m-ze meti). 

gruntis kaSxlebi yvelaze gavrcelebuli da Zveli saxeobaa. 
kaSxlebis saerTo raodenobis daaxloebiT 60% gruntis kaSxlebia. 
udidesi dawnevis mqone gruntis kaSxlebia: nurekis (305 m) da Cirva-
kis (168 m) - yofil sabWoTa kavSirSi da orovilis (235 m) - kanadaSi.  

hidroteqnikuri nagebobis usafrTxoeba. hidroteqnikuri nage-
bobis usafrTxoeba aris misi Tviseba, daicvas garemo, sameurneo 
obieqtebi, adamianis sicocxle, janmrTeloba da kanonieri interese-
bi, xolo nagebobis saeqspluatacio mdgomareoba unda Seeferebodes 
da akmayofilebdes aRniSnul Tvisebas. 

hidroteqnikuri nagebobis usafrTxoebas riskis sami ZiriTadi 
kategoria axasiaTebs, romlebsac miekuTvneba: teqnologiuri, buneb-
rivi (ekologiuris CaTvliT) da socialuri saSiSroebebi. es ukanas-
kneli ganpirobebulia sabotaJis msgavsi Siga da teraqtis msgavsi - 
gare TavdasxmebiT. aqedan gamomdinare, yvela hidroteqnikur nagebo-
bas unda hyavdes iseTi patroni, romelic gamoricxavs arasanqcire-
bul SeRwevas obieqtze.  

garda amisa, hidroteqnikuri nagebobis mesakuTres Sedgenili 
unda hqondes nagebobis usafrTxoebis deklaracia, romelSic gaTva-
liswinebuli iqneba misi yvela teqnikuri parametri da monacemebze 
dakvirvebis wesi nagebobis eqspluataciis procesSi, agreTve yvela 
damxmare nagebobis, Senobisa da mowyobilobis usafrTxo eqspluata-
ciis pirobebi da maTi normaluri eqspluataciis pirobebis Semowme-
bis perioduloba. aseve damuSavebuli unda hqondes mimdebare teri-
toriisa da nagebobis gavlenis sferoSi arsebuli teritoriis dac-
vis principebi. 

yvela SemTxvevaSi hidroteqnikur nagebobas esaWiroeba mimdina-
re da kapitaluri remonti mesakuTris mier gansazRvruli periodu-
lobiT.  

mosaxleobis dacvis mizniT akrZalulia dasaxleba hidroteqni-
kuri nagebobis an bunebrivi wyalsatevis garRvevis SemTxvevaSi aR-
Zruli talRebis moqmedebis zonaSi, xolo savargulebis gamoyeneba 
SesaZlebelia erTwliani naTesebisaTvis. 
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operatiuli RonisZiebebidan mosaxleobisa da teritoriis dac-
vis mizniT aRsaniSnavia nagebobebis simtkiceze uwyveti dakvirveba 
da SemCneuli xarvezebis aRmofxvra, gegmiuri saremonto samuSaoebis 
drouli da xarisxiani Sesruleba, Tovlis dnobisa da mosalodneli 
wyaldidobis prognozi, riskis Sefaseba, momuSave personalis kvali-
fikaciis amaRleba, usafrTxoebis wesebis ganuxreli dacva da sxv. 

zemoaRniSnulis miuxedavad, Tu mainc dadga sagangebo situaci-
is warmoqmnis maRali riski, amis Sesaxeb unda gafrTxildes mosax-
leoba da unda daiwyos evakuaciisaTvis mzadeba. im SemTxvevaSi, ro-
desac xdeba kaSxlis araprognozebadi uecari garRveva, saWiroa gan-
gaSis gamocxadeba yvela saSualebiT, xolo mosaxleobis evakuacia, 
viTarebidan gamomdinare, unda moxdes Zalze SemWidroebul vadebSi. 

sazogadod, rogorc aRiniSna, teqnogenuri xasiaTis yvela ava-
rias win uswrebs defeqtebis dagroveba Senoba-nagebobaSi, mowyobi-
lobaSi, sawarmoo xazSi, gadaxra teqnologiuri procesebis norma-
luri mimdinareobidan da a.S., romlebic TavisTavad ar SeiZleba 
gaxdnen avariis mizezi, magram xels Seuwyoben avariis ganviTarebas 
misi inicirebis SemTxvevaSi. aRniSnuli etapi, romelsac pirobiTad 
SesaZlebelia defeqtebis dagrovebis etapi vuwodoT, Zalze mniSvne-
lovania, radgan am etapze SesaZlebelia avariis xelSemwyobi mizeze-
bis aRmofxvra da, umetes SemTxvevaSi, avariis acileba. 

avariis meore etapze aRiZvreba raime mainicirebeli movlena, 
romelic yovelTvis moulodnelia da mis asacileblad adamians 
aRar rCeba garidebis dro da avaria gadadis mesame stadiaze, anu 
xdeba pirveli ori stadiis negatiuri Sedegebis realizeba. aqedan 
gamomdinare, cxadia, rom mxolod pirvel etapzea SesaZlebeli ada-
mianis profilaqtikuri Careva xelSesaxebi mdgradi Sedegis miRebis 
mizniT.  
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Tavi XXIII. Jinvalis miwis kaSxlis SesaZlo        
avariis SemTxvevaSi prognozirebis 

meTodologia 
23.1. miwis kaSxlis avariis SemTxvevaSi zaralis 

Sefasebis meTodi 
 

saqarTveloSi energetikisa da melioraciis ganviTarebisaTvis 
aucilebeli gaxda sxvadasxva simaRlis wyalsameurneo kaSxlebis 
mSenebloba. dasaxuli amocanis gadawyvetis mizniT me-20 saukuneSi 
intensiurad daiwyes sxvadasxva daniSnulebisa da tipis kaSxlebis 
mSenebloba, romelTa simaRlec icvleba 10-dan 274 metramde. rac Se-
exeba wyalsacavebis moculobas, maTi sidideebi aRemateboda ramde-
nime aTeul mln m3-s [4-8]. 

me-20 saukunis 60-80-ian wlebSi Catarebuli aRricxviT cnobi-
lia, rom saqarTveloSi mTlianad dafiqsirda 64 didi da patara 
wyalsacavi, romlebic ganTavsebulia mTisa da mTiswina landSafteb-
Si. 

maRliv kaSxlebs, romlebic qmnian didi moculobis wyalsaca-
vebs, ZiriTad sameurneo daniSnulebasTan erTad, gansakuTrebuli 
roli eniWeba rogorc bunebis stiqiuri movlenebis (wyaldidobebi-
sa da wyalmovardnebis) regulirebis, aseve energetikis mimarTule-
biT [6-10,15]. 

saqarTveloSi swored maRliv kaSxlebs gaaCniaT kompleqsuri 
daniSnuleba da maT minimumamde dahyavT mosaxleobisa da mimdebare 
teritoriebis datborvis riski. 

mecnierebis dakvirvebebma klimatze naTeli gaxada, rom Cven 
planetaze SeimCneva temperaturis mateba, rac xels uwyobs Tovlis 
safarisa da myinvarebis intensiur dnobas, es ki wyaldidobebis, 
wyalmovardnebisa da Rvarcofebis formirebis erT-erTi ZiriTadi 
komponentia. 

yovelive zemoT aRniSnulis gaTvaliswinebiT, wyalmovardnebi-
sa da wyaldidobebis periodSi wyalsameurneo obieqtebze, maT Soris 
kaSxlebze, izrdeba datvirTva. aseve unda gaviTvaliswinoT akademi-
kos cotne mircxulavas gamokvleva [39,40,52-55], romelic dakavSi-
rebulia kaSxlebis e.w. ,,siberesTan“, rac metad amcirebs kaSxlebis 
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eqspluataciis saimedoobas da zrdis teqnogenuri katastrofis 
warmoSobis albaTobas. 

samecniero literaturis [4-19,21,24] analizisa da Catarebuli 
Teoriuli da savele kvlevebis safuZvelze SesaZlebeli gaxda dag-
vedgina Jinvalis miwis kaSxlis teqnogenuri katastrofis SemTxve-
vaSi mosaxleobisa da teritoriis datborvis riskebi.  

Jinvalis miwis kaSxlis SesaZlo teqnogenuri katastrofebis 
kompiuteruli imitaciis mizniT daixvewa arsebuli algoriTmi [44], 
romelic saSualebas gvaZlevs kaSxlis SesaZlo ngrevis SemTxvevaSi 
viangariSoT talRis siCqare, garbenili manZili da, rac mTavaria, 
datborili teritoriis geometriuli zomebi. 

sawyisi monacemebi Cven mier daiyo or nawilad: pirveli - mud-
mivi, da meore, cvladi; mudmiv sidideebSi gaTvaliswinebulia is pa-
rametrebi, romelic damokidebuli ar aris romelime pirobaze; rac 
Seexeba cvlad sidideebs, isini damokidebulia wyaldidobaze, kaS-
xlis ngrevis xarisxze da a. S. 

wyalsacavSi arsebuli wylis moculoba (W) gaangariSebuli 
iyo Semdegi damokidebulebiT [4,6-8]: 
 

3
BBSHW   , (mln. m3)                          (23.1)    

   
sadac HB aris wylis siRrme kaSxlis normaluri Setborvis simaR-

leze (m); SB  wyalsacavis sarkis zedapiris farTobi (mln m3).  
mdinare aragvis kalapotis qanobi iangariSeba Semdegi damoki-

debulebiT: 

)1(

2




MMW
hB

R

w Gi                             (23.2) 

 
sadac HR aris Jinvalis wyalsacavis zeda biefSi wylis siRrme (m), 
hG - wylis siRrme kaSxlis qveda biefSi, WR - Jinvalis wyalsacavis 
sarkis zedapiris farTobi (m2), wyalsacavis sigane kaSxlis saangari-
So kveTSi (m), М – mdinaris ganivi kveTis formis koeficienti, rom-
lis mniSvnelobac mocemulia 23.2 naxazze, BW - mdinaris kalapotis 
saSualo sigane hG - siRrmeze (m). 
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sur. 23.1. mdinare aragvis ganivi kveTis formebi 

mdinaris sigane aiReba topografiuli rukebidan, xolo, rac 
Seexeba wertilTa raodenobas, arsebuli meTodologiis mixedviT, 
igi ar unda aRematebodes mdinaris RerZidan orive mxares 3-3 wer-
tils, sul 6 wertils da unda moicavdes mTlianad wyalSemkreb te-
ritorias. datborili teritoriis farTobis gansazRvrisaTvis kaS-
xlidan kveTebis raodenoba ar unda aRematebodes 8 kveTs, romelTa 
Soris manZili winaswar unda iyos datanili topografiul rukaze.  

wyaldidobis dros talRis siCqare (V) nagebobis qveda biefSi 
gamoiTvleba Semdegi formuliT [4, 6-8, 10, 21-23,44]: 

 

,)/( 3/2
010 HHVV                                     (23.3) 

 

sadac V0 aris mdinareSi wylis siCqare nagebobis qveda biefSi (m/wm); 
H1 - mdinareSi wylis simaRle kaSxlis qveda biefSi (m); H0 - mdinare-
Si wylis simaRle wyaldidobis dros (m). 

kaSxlis ngrevis xarisxi (Ep) dadgenilia Semdegi damokidebu-
lebiT [44]: 

0F
FE B

p 
                                              

(23.4) 

sadac FВ aris napiris rRveulis farTobi (m2); F0 - zedapiris far-
Tobi (m2). 
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23.2. Jinvalis kaSxlis ngrevis SeTxvevaSi 
wyaldidobis talRis gaangariSebis meTodologia 
 
Jinvalis kaSxlis ngrevis SeTxvevaSi wyaldidobis simaRle kve-

TebSi iangariSeba Semdegi damokidebulebiT:  
 

   GBI hHH  6.0 ,   (m)                        (23.5) 
 
sadac  H aris wyalsacavis siRrme kaSxlis tanTan zeda biefSi (m), hG 
- wylis siRrme kaSxlis qveda biefSi (m),  Jinvalis kaSxlis ngrevis 
SemTxvevaSi damangreveli talRis moZraobis dro iangariSeba Semde-
gi damokidebulebiT (Jinvalis rezervuaris sruli daclis dro):  

HHB
AWT

i

R

3600
1    (sT),                      (23.6) 

 
sadac, WR aris Jinvalis rezervuaris  maqsimaluri moculoba (mln. 
m3), A - Jinvalis wyalsacavis simrudis koeficienti, winaswari gaan-
gariSebiT is utoldeba 2-s, μ -  aris mdinaris kalapotis formis da-
maxasiaTebeli parametri; В i  - Jinvalis kaSxalze ngrevis sigane (m), 
H - Jinvalis kaSxalze ngrevis sigane (m). 

Jinvalis kaSxlis ngrevisas pirvel saangariSo kveTSi daman-
greveli talRis Camosvlis dro iangariSeba Semdegi damokidebule-
biT: 

1

1
1 V

Lt 
   

(sT),                            (23.7) 

sadac L1 aris Jinvalis kaSxlidan pirvel saangariSo kveTamde manZi-
li (km), xolo V1 ki Jinvalis kaSxlidan pirvel saangariSo kveTamde 
talRis maqsimaluri siCqare (km/sT). 

damangreveli talRis me-2 kveTSi Camosvlis dro iangariSeba 
Semdegi damokidebulebiT: 

1
2

2
2 t

V
Lt   (sT) ,                        (23.8) 

 

sadac  L1  aris Jinvalis kaSxlidan pirvel saangariSo kveTamde man-
Zili (km), xolo V1  ki Jinvalis kaSxlidan pirvel saangariSo kve-
Tamde talRis maqsimaluri siCqare (km/sT). 
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danarCen saangariSo kveTebSi damangreveli talRis siCqare da 
talRis moZraobis dro iangariSeba zemoT ganxiluli analogiuri mid-
gomiT. 

garda zemoT aRniSnulisa, algoriTmSi gaTvaliswinebulia: mdina-
ris napiris zRurblis simaRle (m), mdinaris sigrZeze kveTebis raode-
noba, kveTebs Soris daSoreba (km), mdinaris kalapotis sigane (m), wylis 
nakadis siCqare mdinaris kalapotSi (m/wm), mdinaris noRa kalapotis 
sigane (m), mdinaris kalapotis niSnulebis sidideebi (m) da a. S. 

 
23.3. kaSxlis damangreveli talRis  

         hidrodinamikuri angariSi da analizi 
 

Jinvalis miwis kaSxlis SesaZlo teqnogenuri katastrofebis 
kompiuteruli imitaciis mizniT daixvewa arsebuli algoriTmi da 
ganxorcielda savele kvlevebi (sur. 23.2 da 23.3), romelic saSua-
lebas gvaZlevs kaSxlis SesaZlo ngrevis SemTxvevaSi viangariSoT 
kaSxlis damangreveli talRis hidrodinamikuri parametrebi, kerZo 
- talRis siCqare, garbenili manZili da, rac mTavaria, datborili 
teritoriis geometriuli zomebi. 

sawyisi monacemebi Cven mier daiyo or nawilad: pirveli - mud-
mivi sidideebi da meore - cvladi; mudmiv sidideebSi gaTvaliswine-
bulia is parametrebi, romelic damokidebuli ar aris romelime pi-
robaze; rac Seexeba cvlad sidideebs, isini damokidebulia wyaldi-
dobaze, kaSxlis ngrevis xarisxze da a. S. 

Jinvalis kaSxlis samSeneblo simaRle 102 m-ia, xolo muSa 
(wylis Setborvis) simaRle ki - 96 m. kaSxlis sigane zRurblze 415 m- 
is farglebSia. Jinvalis wyalsacavis moculoba 520 mln m3-is, xo-
lo sarkis zedapiris farTobi ki 733 mln m3-is tolia. 

sakvlevi hidrodinamikuri obieqtis, Cven SemTxvevaSi, Jinvalis 
miwis kaSxlis garRvevis SemTxvevaSi, potenciurad warmoiqmneba da-
mangreveli cunamis tipis talRebi. talRebis simZlavre damokidebu-
lia wylis raodenobasa da mis siCqareze. amis gamo saSiSia iseTi 
hidrodinamikuri obieqtebi, romelTa rezervuarebi Seicaven didi 
raodenobis wyals, aqvT zeda da qveda biefebs Soris mniSvnelovani 
simaRleTa sxvaoba (didi dawneva).  
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garRvevis talRas da wylis uzarmazar masas SeuZlia walekos 
Tavis gzaze yvelaferi - Senoba-nagebobebi, sasoflo-sameurneo sa-
vargulebi, gamoiwvios msxverpli da didi materialuri zarali.  

sur. 23.2.  Jinvalis rezervuarSi kateriT 
savele kvlevebisas 
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sur. 23.3. Jinvalis rezervuarSi daleqili koloiduri 

        da qviSa-sila masalis saerTo xedi 
 
suraTze 23.4 mocemulia Jinvalis miwis kaSxlis ngrevis Sem-

TxvevaSi warmoSobili cunamis tipis talRis grZivi profili. 
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sur. 23.4. cunamis tipis talRis grZivi profili 

 
wyalsacavSi arsebuli wylis moculoba (W) iangariSeba  Semde-

gi damokidebulebiT: 

   3
BBSHW    ( mln m3)                           (23.9) 

sadac, HB aris wylis siRrme kaSxlis normaluri Setborvis simaR-
leze (m); SB - wyalsacavis sarkis zedapiris farTobi (mln m3); 
mdinaris sigane aiReba topografiuli rukebidan, rac Seexeba wer-
tilTa raodenobas, igi ar unda aRematebodes mdinaris RerZidan erT 
mxares 3 wertils, sul, orive mxares - 6 wertils da unda moicav-
des mTlianad wyalSemkreb teritorias. datborili teritoriis 
farTobis gansazRvrisaTvis kaSxlidan kveTebis raodenoba ar unda 
aRematebodes 8 kveTs, romelTa Soris manZili winaswar unda iyos 
datanili topografiul rukaze.  

wyaldidobis dros talRis siCqare (V) nagebobis qveda biefSi 
gamoiTvleba Semdegi formuliT : 

     ,)/( 3/2
010 HHVV     (m/wm)                      (23.10) 

kaSxlis ngrevis xarisxi (Ep) dadgenilia Semdegi damokidebulebiT: 
 

0F
FE B

p                                          (23.11) 
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sadac,  FВ aris napiris rRveulis farTobi (m2); F0 - zedapiris far-
Tobi (m2). 

garda zemoT aRniSnulisa, algoriTmSi gaTvaliswinebulia: 
mdinaris napiris zRurblis simaRle (m), mdinaris sigrZeze kveTebis 
raodenoba, kveTebs Soris daSoreba (km), mdinaris kalapotis sigane 
(m), wylis nakadis siCqare mdinaris kalapotSi (m/wm), mdinaris noRa 
kalapotis sigane (m), mdinaris kalapotis niSnulebis sidideebi (m) 
da a. S. 

Jinvalis wyalsacavi, romlis kaSxalic warmoadgens miwis nayar 
Tixis gulian nagebobas, mdebareobs duSeTis raionis sofel Jinval-
Si (kaSxlis samSeneblo simaRle 102 m-ia, xolo muSa simaRle     
(wylis Setborvis simaRle) ki - 96 m. kaSxlis sigane zRurblze 415 m-
is farglebSia. Jinvalis wyalsacavis moculoba 520 mln m3-is, xolo 
sarkis zedapiris farTobi ki 733 mln m2-is tolia[32], (ix. sur 23.5.).   

 

 
sur. 23.5. Jinvalis miwis kaSxlis zeda biefi 

wyalmimReb nagebobasTan erTad 
 

Jinvalis kaSxlis katastrofis Sedegebis prognozirebis miz-
niT, md. aragvsa da md. mtkvarze q. rusTavamde kveTebis raodenoba 
Seadgens 8 erTeuls (sur. 23.6).  
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kveTebi aRebulia dasaxlebul punqtebSi, romlebic kaSxlidan 
 sxvadasxva manZiliTaa daSorebuli, kerZod ki: 

1. sofeli misaqcieli - 30,0 km; 
2. avWalis dasaxleba  - 35,0 km; 
3. diRmis (SalikaSvilis) xidi - 44,5 km; 
4. Tamar mefis (Celuskinelebis) xidi - 48,0 km; 
5. orTaWalis xidi - 54,2 km; 
6. q. rusTavis axali dasaxleba - 74,0 km; 
7. q. rusTavis centri - 77,0 km; 
8. q. rusTavis bolo - 80,0 km. 

 

 
sur. 23.6. saangariSo kveTebis ganlagebis sqema 
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Jinvalis kaSxlis avariis Semdeg wylis talRis pirveli nakadi 
Sesabamis kveTebSi Camoedineba Semdeg droSi: 

1.  sofeli misaqcieli - 47,1 wT; 
2. avWalis dasaxleba - 57,74 wT; 
3. diRmis (SalikaSvilis) xidi - 76,34 wT; 
4. Tamar mefis (Celuskinelebis) xidi - 90,1 wT; 
5. orTaWalis xidi - 107,0 wT; 
6. q. rusTavis axali dasaxleba - 172,6 wT; 
7. q. rusTavis centri - 183,3 wT; 
8. q. rusTavis bolo - 197,3 wT. 

rac Seexeba Jinvalis wyalsacaviT datborili teritoriis ge-
ometriul zomebs mdinaris RerZidan marcxniv da marjvniv, aseTia: 

1. sofeli misaqcieli 
                 marcxniv - 319 m, marjvniv - 322 m, 

wylis siRrme - 21 m, talRis siCqare - 11 m/wm; 
2. avWalis dasaxleba 

kanionSi itboreba orive mxare; 
3. diRmis (SalikaSvilis) xidi 

marcxniv - 649 m, marjvniv - 1603 m, 
wylis siRrme - 9 m, talRis siCqare - 5 m/wm; 

4. Tamar mefis (Celuskinelebis) xidi 
marcxniv - 88 m, marjvniv - 715 m, 

wylis siRrme - 18 m, talRis siCqare - 10 m/wm; 
5. orTaWalis xidi 

marcxniv - 239 m, marjvniv - 629 m, 
wylis siRrme - 10 m, talRis siCqare - 7 m/wm; 

6. q. rusTavis axali dasaxleba 
marcxniv - 115 m, marjvniv - 570 m, 

wylis siRrme - 11 m, talRis siCqare - 7 m/wm; 
7. q. rusTavis centri 

marcxniv - 293 m, marjvniv - 786 m, 
wylis siRrme - 6 m, talRis siCqare - 5 m/wm; 

                                8. q. rusTavis bolo 
marcxniv - 1055 m, marjvniv - 110 m, 

wylis siRrme - 7 m, talRis siCqare - 5 m/wm. 
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Jinvalis kaSxlis amsaxveli detaluri masala mocemulia 

cxrilebSi (cxr. 23.1 - 23.12), xolo mdinaris kalapotSi da mimdeba-
re teritoriaze datborili teritoriebis geometriuli zomebi mo-
cemulia naxazebze 23.7-23.42. 
 
 

cxrili 23.1 
samuSaos angariSi 

dro: 27.09.2023, 18:24:00 

dasaxeleba: Jinvalis kaSxali (ngrevis xarisxiT  Ep =  1,0) 
 

hidrokvanZis sawyisi monacemebi: 
ganz.   
erT. 

raod.
  

1.  wyalsacavis moculoba normaluri Setborvis 
doneze (nSd)  

mln m3 520 

2.  wyalsacavis siRrme kaSxalTan nSd-ze   m 96 
3.  sarkis zedapiris farTobi nSd-ze mln m3 7,33 
4.  kaSxlis sigane nSd-ze m 415 
5.  mdinaris siRrme kaSxlis qveda biefSi  m 1 
6.  mdinaris sigane kaSxlis qveda biefSi  m 25 
7.  mdinaris siCqare kaSxlis qveda biefSi m/wm 1 
8.  wyalsacavis siRrme kaSxlis avariis momentSi m 96 
9.  kaSxlis ngrevis xarisxi m 1 
10.  wyalsacavSi wylis normaluri Setborvis 

niSnuli 
m 1 

11.  wyalsacavSi wylis normaluri Setborvis 
niSnuli 

m 816 

12.  mdinaris kalapotSi ganivi profilebis rao-
denoba 

c 8 
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cxrili   23.2 

ganivi kveTebis 
daxasiaTeba 

ga
n.

 e
r
T
 

kv
eT

i 
#

1 

kv
eT

i 
#

2 

 

kv
eT

i 
#

3 

kv
eT

i 
#

4 

kv
eT

i 
#

5 

kv
eT

i 
#

6 

kv
eT

i 
#

7 

kv
eT

i 
#

8 

1 2 3 4  5 6 7 8 9 10 

i-uri kveTis 
dacileba kaSxlidan 

km 30 35 
 

44,5 48 54,2 74 77 80 

xvedriTi nakadi:   

wylis Setborvis 
niSnuli  m 480 425  398 393 375 327 322,7 313 

siRrme m 1 3  2 2 1 2 1 1 
sigane m 70 60  80 82 80 150 100 93 
nakadis siCqare m/wm 1 1  1 1 1 1 1 1 
marcxena napiri   

mdinaris napiris 
rRveulis simaRle m 7 2 

 
3 5 4 2,5 3 0,5 

mdinaris noRa 
kalapotis sigane m 50 10 

 
50 20 20 5 5 40 

niSnuli #1 m 490 435  402,5 400 383 330 327,5 315 
manძili mdinaris 
Rerძidan #1 
niSnulamde 

m 137 50 
 

440 71 180 100 60 225 

niSnuli #2 m 520 440  405 405 385 340 330 320 
manძili mdinaris 
Rerძidan #2 
niSnulamde 

m 687 70 
 

670 371 280 125 1310 1295 

niSnuli #3 m 680 490  410 415 388 350 332,5 322,5 
manძili mdinaris 
Rerძidan #3 
niSnulamde 

m 2437 340 
 

970 800 720 265 1610 1345 

marjvena napiri   
mdinaris napiris 
rRveulis simaRle m 15 8 

 
3 5 4 1 1 5 
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cxrili  23.3 

kaSxlis gangrevis 
parametrebi 

ga
n.

 e
r
T
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i 
#0
 

kv
eT

i 
#1
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i 
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#5
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eT

i 
#6
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i 
#7
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i 
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kveTis daSoreba 
hidrokvanძidan 

km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis 
maqsimaluri xarji 

aT. 
m3/wm 

137 31,9 28,18 22,98 21,7 19,6 15,19 14,59 14,16 

dro: 

talRis frontis 
dawevis 

wT 0 47,1 57,74 76,34 90,1 107 172,6 183,3 197,3 

talRis dawevis wT 0 75,3 93,07 135,6 149 171 273 285,7 297,3 

talRis kudis 
dawevis 

wT 90,3 590 673,7 832 890 994 1324 1374 1424 

datborvis wT 90,3 543 615,9 755,7 800 886 1151 1190 1226 

dinebis maqsimaluri 
siCqare m/wm 18,7 11,5 14,52 5,25 9,78 6,99 7,33 5,06 5,45 

talRis simaRle
  

m 56,6 19,9 32,32 6,77 16 8,98 9,01 5,27 5.88 

datborvis 
maqsimaluri siRrme m 57,6 20,9 35,32 8,77 18 9,98 11,01 6,27 6,88 

datborvis 
maqsimaluri 
niSnuli 

m 778 500 457,3 404,8 409 384 336 328 318,9 

dinebis maqsimaluri simaRle: 

mdinaris marcxena 
napirze m 152 319 1005 649 715 239 115 293 1055 

mdinaris marjvena 
napirze m 152 232 648,9 1603 87,6 629 570 785,6 110,3 
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nax. 23.7.    Jinvalis hidrokvanძi 
 

 

nax. 23.8. saangariSo kveTi №1 

 
 

 

 
nax. 23.9. saangariSo kveTi №2 
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nax. 23.10. saangariSo kveTi №3 

 

 

nax. 23.11. saangariSo kveTi №4 

 

 
nax. 23.12. saangariSo kveTi №5 
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nax. 23.13. saangariSo kveTi№6 

  

 

nax. 23.14. saangariSo kveTi №7 

 

 

nax. 23.15. saangariSo kveTi №8 
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cxrili 23.4 
samuSaos angariSi 

dro: 27.09.2023, 18:24:00 

dasaxeleba: Jinvalis kaSxali (ngrevis xarisxiT  Ep =  0.75); 
 

hidrokvanZis sawyisi monacemebi: 
ganz.   
erT. 

raod.
  

1.  wyalsacavis moculoba normaluri Setbor-
vis doneze (nSd)  mln m3 520 

2.  wyalsacavis siRrme kaSxalTan nSd-ze   m 96 

3.  sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4.  kaSxlis sigane nSd-ze m 415 

5.  mdinaris siRrme kaSxlis qveda biefSi  m 1 

6.  mdinaris sigane kaSxlis qveda biefSi  m 25 

7.  mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8.  wyalsacavis siRrme kaSxlis avariis momen-
tSi m 96 

9.  kaSxlis ngrevis xarisxi m 1 

10.  wyalsacavSi wylis normaluri Setborvis 
niSnuli m 1 

11.  wyalsacavSi wylis normaluri Setborvis 
niSnuli m 816 

12.  mdinaris kalapotSi ganivi profilebis rao-
denoba c 8 
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cxrili 23.5 
 

ganivi kveTebis daxasiaTeba ga
n.

 
er

T
 

kv
eT

i 
#

1 
kv

eT
i 

#
2 
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eT

i 
#

3 
kv

eT
i 

#
4 

kv
eT

i 
#

5 
kv

eT
i 

#
6 

kv
eT

i 
#

7 
kv

eT
i 

#
8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba 
kaSxlidan 

km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 
wylis Setborvis niSnuli m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 
sigane m 70 60 80 82 80 150 100 93 

nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 
mdinaris napiris 
rRveulis simaRle m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis 
sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manძili mdinaris 
Rerძidan #1 niSnulamde 

m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 

manძili mdinaris Rerძi-
dan #2 niSnulamde 

m 687 70 670 371 280 125 1310 1295 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 

manძili mdinaris 
Rerძidan #3 niSnulamde 

m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 
mdinaris napiris 
rRveulis simaRle m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis 
sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 

manძili mdinaris 
Rerძidan #1 niSnulamde 

m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 

manძili mdinaris 
Rerძidan #2 niSnulamde 

m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 

manძili mdinaris 
Rerძidan #3 niSnulamde 

m 1637 540 2000 230 940 1300 1650 840 
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cxrili 23.6 
 

kaSxlis ngrevis 
parametrebi 

ga
n.

 e
r
T

 

kv
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i 
#

0 
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i 
#

1 
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i 
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3 
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i 
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4 
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i 
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5 
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i 
#

6 
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#

7 
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   kveTis daSoreba 
hidrokvanძidan 

km 0 30 35 44,5 48 54,2 74 77 80 

   kveTSi wylis 
maqsimaluri xarji 

aT. 
m3/wm 

137 24,4 21,9 18,12 17,2 15,59 12,32 11,84 11,5 

dro: 
talRis frontis 
dawevis wT 0 47,1 57,8 76,9 90,9 108,5 175,5 186,7 201 

talRis dawevis wT 0 80,2 99,1 143,4 158 180,7 288,7 301,9 314,8 
talRis kudis 
dawevis wT 149 649 732 890,4 949 1052 1382 1432 1482 

datborvis wT 149 602 674 813,5 858 943,6 1207 1245 1281 
dinebis 
maqsimaluri 
siCqare 

m/wm 18,7 11,2 14,1 5,03 9,53 6,77 6,86 4,91 5,26 

   talRis simaRle
  

m 56,6 18,6 29,7 6,15 14,8 8,29 7,88 4,88 5,41 

datborvis 
maqsimaluri 
siRrme 

m 57,6 19,6 32,7 8,15 16,8 9,29 9,88 5,88 6,41 

datborvis 
maqsimaluri 
niSnuli 

m 778 499 455 404,2 408 383,3 334,9 327,6 318,4 

dinebis maqsimaluri simaRle: 

mdinaris 
marcxena napirze m 152 294 862 591,6 614 211,7 112,2 97,83 955,8 

    mdinaris 
marjvena napirze m 152 185 524 1394 84,8 608,8 561,6 780,9 103 
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nax. 23.16. Jinvalis hidrokvanძi 

 

 
nax. 23.17. saangariSo kveTi №1 

 

 
nax. 23.18. saangariSo kveTi №2 
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maRlivi hidrokvanZebi da maTi avariis gamomwvevi mizezebi 

 

468
 

 

 
nax. 23.19. saangariSo kveTi №3 

 

 
nax. 23.20. saangariSo kveTi №4 

 

 
nax. 23.21. saangariSo kveTi №5 
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nax. 23.22. saangariSo kveTi №6 

 

 
nax. 23.23. saangariSo kveTi №7 

 

 
nax. 23.24. saangariSo kveTi №8 
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cxrili 23.7 
samuSaos angariSi 

dro: 27.09.2023, 18:24:00 
dasaxeleba: Jinvalis kaSxali (ngrevis xarisxiT Ep = 0.50); 

hidrokvanZis sawyisi monacemebi: 
ganz.   
erT. 

raod.

1. wyalsacavis moculoba normaluri Setbor-
vis doneze (nSd) mln m3 520 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 96 

3. sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4. kaSxlis sigane nSd-ze m 415 

5. mdinaris siRrme kaSxlis qveda biefSi m 1 

6. mdinaris sigane kaSxlis qveda biefSi m 25 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momen-
tSi m 96 

9. kaSxlis ngrevis xarisxi m 1 

10. wyalsacavSi wylis normaluri Setborvis
niSnuli m 1 

11. wyalsacavSi wylis normaluri Setborvis
niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis rao-
denoba c 8 
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cxrili 23.8 

ganivi kveTebis daxasiaTeba ga
n.

 
er

T
 

kv
eT

i 
#1
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eT

i 
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i 
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eT

i 
#4

 
kv

eT
i 

#5
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eT

i 
#6
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eT
i 

#7
 

kv
eT

i 
#8

 

1 2 3 4 5 6 7 8 9 10 
i-uri kveTis dacileba 
kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 
wylis Setborvis niSnuli
  

m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 
sigane m 70 60 80 82 80 150 100 93 
nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 
mdinaris napiris rRveulis 
simaRle 

m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis 
sigane 

m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 
manძili mdinaris Rerძidan 
#1 niSnulamde m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 
manძili mdinaris Rerძidan 
#2 niSnulamde m 687 70 670 371 280 125 1310 1295 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 
manძili mdinaris Rerძidan 
#3 niSnulamde m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 
mdinaris napiris rRveulis 
simaRle 

m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis 
sigane 

m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 
manძili mdinaris Rerძidan 
#1 niSnulamde m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 
manძili mdinaris Rerძidan 
#2 niSnulamde m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 
manძili mdinaris Rerძidan 
#3 niSnulamde 

m 1637 540 2000 230 940 1300 1650 840 
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cxrili 23.9 

kaSxlis ngrevis 
parametrebi 

ga
n.

 e
r
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i 
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kveTis daSoreba 
hidrokvanძidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis 
maqsimaluri xarji 

aT. 
m3/wm 67,2 14,6 13,3 11,38 10,87 9,97 8,13 7,81 7,61 

dro: 

talRis frontis      
dawevis wT 0 53,7 64,8 85,4 99,92 118,2 188,9 201,4 216,3 

talRis dawevis wT 0 90,6 112 160,5 176,8 202,1 322 366,5 350,6 

talRis kudis 
dawevis 

wT 277 777 861 1019 1077 1181 1511 1561 1611 

datborvis wT 277 724 796 933,7 977,5 1063 1322 1359 1394 

dinebis maqsimaluri 
siCqare 

m/wm 16 10,8 12,9 4,69 9,08 6,33 6,01 4,58 4,95 

  talRis simaRle m 41,1 16,2 23,8 5,15 12,74 7,01 6,01 4,13 4,64 

datborvis 
maqsimaluri siRrme 

m 42,1 17,2 26,8 7,15 14,74 8,01 8,01 5,12 5,64 

datborvis 
maqsimaluri 
niSnuli 

m 762 496 449 403,2 405,7 382 333 326,8 317,6 

datborvis maqsimaluri simaRle: 

mdinaris marcxena 
napirze 

m 125 251 316 500 434,1 163,2 107,5 58,12 788,9 

mdinaris marjvena 
napirze 

m 125 105 73,8 1059 79,69 570,3 547,9 771,9 46,5 
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nax. 23.25. Jinvalis hidrokvanძi 

 

 
nax. 23.26. saangariSo kveTi №1 

 
 

 
nax. 23.27. saangariSo kveTi №2 
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nax. 23.28. saangariSo kveTi №3 

 

 
nax. 23.29. saangariSo kveTi №4 

 
nax. 23.30. saangariSo kveTi №5 
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nax. 23.31. saangariSo kveTi №6 
 
 

 
nax. 23.32. saangariSo  kveTi №7 

 
 

 
nax. 23.33. saangariSo kveTi №8 
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cxrili 23.10 
samuSaos angariSi 

dro: 27.09.2023, 18:24:00 
dasaxeleba: Jinvalis kaSxali (ngrevis xarisxiT  Ep =  0.25); 

 

hidrokvanZis sawyisi monacemebi: 
ganz.   
erT. 

raod.
  

1.  wyalsacavis moculoba normaluri Setbor-
vis doneze (nSd)  mln m3 520 

2.  wyalsacavis siRrme kaSxalTan nSd-ze   m 96 

3.  sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4.  kaSxlis sigane nSd-ze m 415 

5.  mdinaris siRrme kaSxlis qveda biefSi  m 1 

6.  mdinaris sigane kaSxlis qveda biefSi  m 25 

7.  mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8.  wyalsacavis siRrme kaSxlis avariis momen-
tSi m 96 

9.  kaSxlis ngrevis xarisxi m 1 

10. wyalsacavSi wylis normaluri Setborvis 
niSnuli m 1 

11. wyalsacavSi wylis normaluri Setborvis 
niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis rao-
denoba 

c 8 
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cxrili  23.11 

ganivi kveTebis daxasiaTeba 

ga
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1 2 3 4 5 6 7 8 9 10 
i-uri kveTis dacileba 
kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 
wylis Setborvis niSnuli
  

m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 
sigane m 70 60 80 82 80 150 100 93 
nakadis siCqare m/wm 1 1 1 1 1 1 1 1 
marcxena napiri 
mdinaris napiris rRveulis 
simaRle 

m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis 
sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manძili mdinaris Rerძidan #1 
niSnulamde 

m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 
manძili mdinaris Rerძidan #2 
niSnulamde 

m 687 70 670 371 280 125 1310 1295 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 
manძili mdinaris Rerძidan #3 
niSnulamde 

m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 
mdinaris napiris rRveulis 
simaRle 

m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis 
sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 
manძili mdinaris Rerძidan #1 
niSnulamde 

m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 
manძili mdinaris Rerძidan #2 
niSnulamde 

m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 
manძili mdinaris Rerძidan #3 
niSnulamde 

m 1637 540 2000 230 940 1300 1650 840 
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cxrili  23.12 

kaSxlis ngrevis 
parametrebi 

ga
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#

5 

kv
eT

i 
#

6 
kv

eT
i 

#
7 

kv
eT

i 
#

8 

kveTis daSoreba 
hidrokvanძidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis 
maqsimaluri 
xarji 

aT. 
m3/wm 

13,2 4,78 4,56 4,11 3,99 3,73 3,32 3,15 3,10 

dro: 

talRis frontis 
dawevis wT 

0 
71,51 83,09 105,8 120,7 139,8 217,5 232,9 250,2 

talRis dawevis wT 0 122,4 151,8 209,4 230,6 262,6 407,7 425,4 442,2 

talRis kudis 
dawevis 

wT 751 
1251 1334 1492 1551 1654 1984 2034 2084 

datborvis wT 751 1179 1251 1386 1430 1514 1766 1801 1834 

dinebis 
maqsimaluri 
siCqare 

m/wm 11,2 9,78 11,38 4,28 8,52 5,68 4,54 3,66 4,39 

talRis simaRle
  

m 19,6 
11,51 15,96 3,7 9,38 5,03 3,24 2,52 3,29 

datborvis 
maqsimaluri 
siRrme 

m 20,6 12,51 18,96 5,7 11,38 6,03 5,24 3,52 4,29 

datborvis 
maqsimaluri 
niSnuli 

m 741 491,5 441 401,7 402,4 380 330,2 325,2 316,3 

dinebis maqsimaluri simaRle: 
mdinaris 
marcxena napirze m 80,5 164,7 87,19 252,4 213,9 95,22 100,6 50 500,3 

mdinaris 
marjvena napirze m 80,5 35 65,96 438 71,59 510,8 526,8 752,7 46,5 

 



23.3. kaSxlis damangreveli talRis hidrodinamikuri angariSi da analizi    
 

 

479

 

 
nax. 23.34. Jinvalis hidrokvanძi 

 

 
nax. 23.35. saangariSo kveTi №1 

 

 
 

nax. 23.36. saangariSo kveTi №2 
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nax. 23.37. saangariSo kveTi №3 

 

 
nax. 23.38. saangariSo kveTi №4 

 

 
nax. 23.39. saangariSo kveTi №5 
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nax. 23.40. saangariSo kveTi №6 

 

 
nax. 23.41. saangariSo kveTi №7 

 

 
nax. 23.42. saangariSo kveTi №8 
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amrigad, Cven mier SemoTavazebulia Jinvalis miwis kaSxlis 
sxvadasxva ngrevis xarisxiT ( Ep = 1,0; 0.75, 0,50; 0,25) SesaZlo ava-
riis SemTxvevaSi warmoSobili cunamis tipis talRis hidrodinami-
kuri parametrebis prognozirebis meTodologia da dadgenilia dat-
borili teritoriebis konturebi (duSeTisa da mcxeTis municipali-
tetis teritoriebi, q. Tbilisisa da q. rusTavis teritoriebi) Sesa-
bamisi risk-faqtorebis gaTvaliswinebiT. 

 

 
23.4. Jinvalis miwis kaSxlis avariis Sedegad 

datborili teritoriebis konturebis 
dafiqsireba 

 

monografiis wina paragrafebSi ganxiluli kaSxlebis SesaZlo 
avariis prognozirebis meTodologiisa da globaluri adgilmdeba-
reobis xelsawyos (GPS) gamoyenebiT Jinvalis miwis kaSxlis zeda bi-
efSi dafiqsirda md. aragvis kalapotis absoluturi niSnulebi da 
noRa kalapotis Sesabamisi koordinatebi [4], aqve gaizoma absolu-
turi niSnulebi kaSxlis kveTSi zRurblsa da mis ZirSi, romlebmac 
Seadgina Sesabamisad 816 m da 714 m.  

Jinvalis miwis kaSxlis SesaZlo garRvevisas, mdinare aragvis 
kalapotSi aRiZvreba cunamis tipis talRebi, mosaxleobis dasacavad 
erTaderT saSualebas organizebuli evakuacia warmoadgens. Tumca 
Jinvalis miwis kaSxlis garRveva uecrad ar xdeba, mas win uswrebs 
defeqtebis dagroveba nagebobaSi, romelic saprognozo maCvenebelia. 
aseve kaSxlis teqnikuri parametrebi, wyalsacavis hidrologiuri 
maCveneblebi da mdinare aragvis topografiuli maxasiaTeblebi, 
romlebic Jinvalis kaSxlis avariis Sedegad datborili teritori-
is farTobis prognozirebis saSualebas iZleva. 

savele kvlevebis, GPS-is, geografiuli sainformacio sistemebi-
sa (GIS) da kompiuteruli programuli uzrunvelyofis gamoyenebiT 
mdinare aragvis kalapotSi dadginda is maqsimaluri siganeebi, sadac 
Jinvalis kaSxlis SesaZlo avariis SemTxvevaSi wyaldidobis Sedegad 
SesaZlebelia teritoriebis datborva, rac did zarals moutans 
Cvens qveyanas, maT Soris adgili eqneba adamianTa da cxovelTa did 
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msxverpls. angariSis Sedegebi mocemulia cxrilis saxiT, xolo 
datborvis konturebi ki datanilia cifrul rukaze. 

 

 

 
 

sur. 23.42. datborili teritoriis cifruli ruka 
GIS sistemiT 
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Catarebuli kvlevebis analizis Sedegad dadginda, rom Jinva-
lis miwis kaSxlis SesaZlo avariis Sedegad saqarTvelos dedaqalaq 
Tbilisamde wyaldidobis maRali riskis zonaSi eqceva duSeTisa da 
mcxeTis municipalitetis cxril 23.13-Si moyvanili Semdegi dasaxe-
lebis soflebi[11,24], romelTa mosaxleobis saerTo raodenoba Se-
adgens 14 823 adamians, amas daemateba q. Tbilisis da q. rusTavis mo-
saxleobis is raodenoba, romlebic cxovroben wyaldidobis maRali 
riskis zonaSi (ix. sur. 23.42). 

 
cxrili 23.13 

Jinvalis miwis kaSxlis avariis SemTxvevaSi wyliT 
datborili didi riskis qveS myofi soflebi 

 

 
amrigad, pirveli saprognozo monacemebis mixedviT dadgenilia 

Jinvalis miwis kaSxlis SesaZlo avariis Sedegad wyaldidobiT dat-
borili maRali riskis zonis farTobi da iq ganTavsebuli mosaxle-
obis is raodenoba, romelTac didi saSiSroeba emuqrebaT. 

№ 
dasaxlebuli punqtis 

dasaxeleba 
mosaxlebis dasaxeleba 

(adamiani) 
1 CinTi 188 
2 Jinvali 121 
3 biCignauri 424 
4 aragvispiri 907  
5 bodorna 140 
6 wiTeli sofeli 546 
7 navazi 677 
8 misaqcieli 2100  
10 nataxari 1234 
11 mcxeTa  7 940 
12 zahesi 546 

 sul: 14 823 
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Tavi XXIV.  cunamis tipis talRebis 
maTematikuri modelireba 

24.1. wyalsacavSi formirebuli mcire amplitudiani 
talRebis 2 D  da  3 D  maTematikuri 

 modelireba 

Jinvalis kaSxalze  Catarebuli samecniero-kvleviTi, samuSaoe-
bis analizis safuZvelze dadginda, rom mdinare aragvis wyalSemkreb 
auzSi gaaqtiurebulia eroziul-Rvarcofuli da mewyruli procese-
bi, rac kidev amcirebs Jinvalis wyalsacavis sasargeblo moculobas 
da, aqedan gamomdinare, misi eqspluataciis xangrZlivobas. 

zemoT aRniSnulis gaTvaliswinebiT yuradReba aseve gamaxvilda 
Jinvalis wyalsacavis akvatoriaSi Rvarcofis Sesvlis an mewyruli 
procesebis gaaqtiurebis Sedegad (mewyruli procesebis gaaqtiure-
biT did katastrofas  adgili hqonda italiaSi, vaiontis TaRovan 
rkina-betonis kaSxalze 1963 wels, ris Sedegadac kaSxalze wylis 
gadadinebisas daiRupa 2000 ze meti adamiani), aseve miwis kaSxalze 
teroristuli SeteviT generirebuli talRis hidrodinamikuri maxa-
siaTeblebis dadgenis mizniT maTematikuri modelis damuSavebaze, sa-
dac kaSxalze nakadis gadadineba ganixileba talRuri reJi-
miT[32,33]. 

am SemTxvevaSi hidrodinamikur modelSi ganvixilavT Semdeg Sem-
Txvevebs: 1. erTganzomilebiani (1D) siTxis moZraobis modeliT, mar-
Cxi wylis  arawrfivi Teoriis gamoyenebiT; 2. organzomilebiani (2D) 
(vertikalur sibrtyeSi) moZraobis modeliT, wrfivi mcire amplitu-
diani talRebis Teoriis gamoyenebiT; 3. organzomilebiani (2D) moZra-
obis modeliT, marCxi wylis arawrfivi Teoriis gamoyenebiT; 4 samgan-
zomilebiani (3D) moZraobis modeliT [2, 3, 21-23].  

kaSxalze gadadinebuli talRis SemTxvevaSi savsebiT misaRebia 
davuSvaT, rom moZraoba aris aragrigaluri. aseTi moZraobis daxa-
siaTeba SeiZleba = ( , , , ) siCqaris potencialis SemoRebiT. mci-
re amplitudiani talRebis Teoriis Tanaxmad, Tu warmoqmnili tal-
Rebis Sesabamisi amplituda  = ( , , , ) ricxobrivad mcirea sxva 
Sesabamis maxasiaTeblebTan, mag. talRis sigrZes an saSualo siR-



hidrokvanZebis usafrTxoeba. Tavi XXIV.   
cunamis tipis talRebis maTematikuri modelireba  

 

 

486 

rmesTan, maSin -s warmoebulebi da maTi namravlebi warmoadgenen 
aseve meore rigis mcire sidideebs, romelTa ugulebelyofa ganto-
lebebSi SesaZlebelia (nax. 24.1). 

 
nax. 24.1.  mcire amplitudiani talRebis Teoriis gamoyenebiT 

SemosazRvrul areze talRuri samganzomilebiani (3D) 
amocanis Seswavlis saangariSo sqema 

 
meore SemTxvevaSi, kaSxalze nakadis talRis gadadinebisas, Se-

iZleba davuSvaT, rom vertikaluri siCqareebi horizontalur siCqa-
reebTan mimarTebaSi sakmarisad mcirea  ≪ ,  da horizontaluri 
siCqareebi praqtikulad ar aris damokidebuli vertikalur koordi-
natze  = ( , , ),  = ( , , ). damatebiT Tu CavTvliT, rom ⃗ veqto-
ris vertikaluri mdgenelia mxolod simZimis Zalis tolqmedi  = 
− , xolo horizontaluri mdgenelebia mxolod xaxunis Zalebi, 
romlebic aseve araa damokidebuli vertikalur koordinatze, maSin 
nakadis moZraoba SesaZlebelia ganvixiloT X0Y sibrtyeze (nax. 
24.2). 

Jinvalis miwis kaSxalze gadadinebuli wyaldidobis an bmuli 
Rvarcofis talRis maTematikuri modeli, romelic ZiriTadad da-
kavSirebulia nakadis daumyarebel moZraobasTan talRis moZraobi-
sas misi hidravlikuri elementebi drois nebismier momentSi cvladi 
sidideebia. Jinvalis kaSxlis qveda biefSi bmuli Rvarcofis formi-
rebis dros da misi daumyarebeli moZraobisas Rvarcofsadinaris 
qveda ubnebisaken, nakadi sistematurad icvlis Tavis hidravlikur 
sidideebs, rac nakadis angariSisas aucileblad mxedvelobaSi unda 
iyos miRebuli [1,2,4]. 
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nax. 24.1.  mcire amplitudiani talRebis Teoriis gamoyenebiT 

SemosazRvrul areze talRuri samganzomilebiani (3D) 
amocanis Seswavlis saangariSo sqema 

 
meore SemTxvevaSi, kaSxalze nakadis talRis gadadinebisas, Se-

iZleba davuSvaT, rom vertikaluri siCqareebi horizontalur siCqa-
reebTan mimarTebaSi sakmarisad mcirea  ≪ ,  da horizontaluri 
siCqareebi praqtikulad ar aris damokidebuli vertikalur koordi-
natze  = ( , , ),  = ( , , ). damatebiT Tu CavTvliT, rom ⃗ veqto-
ris vertikaluri mdgenelia mxolod simZimis Zalis tolqmedi 

=− , xolo horizontaluri mdgenelebia mxolod xaxunis Zale-
bi, romlebic aseve araa damokidebuli vertikalur koordinatze, ma-
Sin nakadis moZraoba SesaZlebelia ganvixiloT XOY sibrtyeze (nax. 
24. 2). 

Jinvalis miwis kaSxalze gadadinebuli wyaldidobis an bmuli 
Rvarcofis talRis maTematikuri modeli, romelic ZiriTadad da-
kavSirebulia nakadis daumyarebel moZraobasTan talRis moZraobi-
sas misi hidravlikuri elementebi drois nebismier momentSi cvladi 
sidideebia. Jinvalis kaSxlis qveda biefSi bmuli Rvarcofis formi-
rebis dros da misi daumyarebeli moZraobisas Rvarcofsadinaris 
qveda ubnebisaken, nakadi sistematurad icvlis Tavis hidravlikur 
sidideebs, rac nakadis angariSisas aucileblad mxedvelobaSi unda 
iyos miRebuli [1,2,4,9,13-20,32,33]. 
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nax. 24.3. bmuli Rvarcofis moZraobis saangariSo sqema 
 

Jinvalis kaSxalze wylis masis gadadinebis dros warmoSobili 
bmuli Rvarcofis SemTxvevaSi ganvixiloT nakadis daumyarebeli 
moZraoba cvladi xarjis SemTxvevaSi mdinare aragvis α kuTxiT dax-
ril kalapotSi, romlis moZraobis diferencialur gantolebaTa 
sistemas aqvs Semdegi saxe [1,2,4-10]: 

 
















 


















VqK
h

KV
x
hgg

x
VV

t
V

q
x

hVB
t
hB

*cossin

)(

2

*


hx

           

(24.1) 

 

sadac B mdinaris siganea (m), h - Rvarcofis siRrme (m), V - Rvarco-

fis saSualo siCqare (m/wm), l - mdinaris kalapotis ubnis sigrZe (m), 

q- Rvarcofis xarjis cvlis intensivoba, romelic ganpirobebulia 

mdinaris sigrZeze fazebis Sedineba-gadinebiT; g    - Tavisufali var-

dnis aCqareba (m/wm2), i - mdinaris kalapotis qanobi, K1 - hidravli-
kuri xaxunis koeficienti, K2 - haeris Subluri winaRobis koefici-

enti, l - nakadis moZraobis sigrZe (m),   - Rvarcofis cocxali kve-
Tis farTobi (m2). 

(24.1) gantolebaTa sistemis amosaxsnelad viyenebT diferencia-
luri gantolebis amoxsnis ricxviT meTods, kerZod - „nakadis veq-
toris gaxleCis sqemas“ [2,15-17]. nakadis veqtori, gamomdinare gan-
tolebaTa sistemidan, gansxvavdeba eilerisa da aerodinamikis veq-
torisagan, igi ar iTvleba erTjerad funqciad. am SemTxvevaSi igi 
dafuZnebulia hiperboluri gantolebebis Tvisebebis gamoyenebaze, 
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romlis daxmarebiT SesaZlebelia veqtoris gaxleCis sqemis ageba, 
rac didi sizustiT angariSis Catarebis saSualebas iZleva. 

rodesac mimdinareobs bmuli Rvarcofis siCqaris dadgena hae-
risa da xaxunis winaRobis koeficientebis gaTvaliswinebiT, erT-
erT ZiriTad problemas warmoadgens „nakadis veqtoris gaxleCis 
sqemis“ ageba. steijerma da uormingma [4] gamoiyenes is faqtori, rom 
nakadis veqtori f(G) gantolebaTa sistemis (24.1) damokidebulebi-
saTvis CaTvales G-s erTaderT veqtor-funqciad. 

yovelive zemoT aRniSnulis gaTvaliswinebiT, (24.1) gantoleba-
Ta sistema CavweroT divergenciuri formiT konservatiuli cvlade-
bisaTvis (J - impulsi, h - nakadis siRrme) veqtoruli formiT, 
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sadac, Q = (J,h)T, J = hV 
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bmuli Rvarcofis formirebis process ganvixilavT, rogorc 

bunebrivi zRudaris an miwis kaSxlis ngrevis SemTxvevas, rodesac 
sasazRvro pirobebs aqvs Semdegi mniSvnelobebi: 
 
a) nakadis siRrmisaTvis: 
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b) nakadis siCqarisaTvis: 

 
V0(x) = 0,2; h0(x) = 1,0;                                   (24.5) 

 
amocanis realizaciis procesSi mxedvelobaSia miRebuli ro-

gorc Rvarcofuli masis ZiriTadi hidrologiuri, hidravlikuri 
Tvisebebi, aseve mdinaris kalapotis geologiur-topografiuli ma-
xasiaTeblebi. amisaTvis viyenebT matricis 

Q
FF




 
sakuTriv mniS-

vnelobebs, romlebsac aqvs Semdegi saxe: 
 

 cos1 ghV  ;  cos2 ghV  .                    (24.6) 
 

SemovitanoT aRniSvna  cos0 ghC  , romelic bmul RvarcofSi 

siCqaris impulsis sidides aRniSnavs. yovelive zemoT aRniSnulis 
gaTvaliswinebiT Rvarcofi SeiZleba warmodgenili iyos Semdegi sa-
xiT: 
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xolo sakuTrivi ricxviTi mniSvnelobebi  1  da 2   ki warmovidgi-

noT: 
  111  ;   222  .                                     (24.8) 

 
sidideebi  1  da 2    SeiZleba SevarCioT sxvadasxva saxiT, ma-

galiTad: 
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Tu (24.8) gamosaxulebis mniSvnelobebs SevitanT (24.10) gamosa-
xulebaSi, miviRebT: 
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(24.11) 

 

CavweroT mTlianad konservatiuli sxvaobiTi sqema arawrfivi 
regulatoriT da, Tu gaviTvaliswinebT (24.1) gantolebaTa sistemis 
marjvena mxares, miviRebT: 

 

     GWGRGG xxt   ,,f                          (24.12) 

sadac, G = (j
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 = hV.  e. i. 
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rodesac  = 0 da    = 0, sxvaobiTi sqema (24.11) icvlis saxes da mii-
Reba bmuli Rvarcofis ,,veqtoris gaxleCis sqema”, e.i. 
 
 

     WGxGGG xxx
nn ~f5,0f1                             (24.14) 

 
sadac,  drois cvalebadobis bijia;  X - Tanabari sivrciT badis bi-

ji, n - droebiTi fenis nomeri, xolo  W~  - gantolebis sistemis mar-
jvena nawilis diskretuli analogia. 

sqemis realizaciisaTvis saWiroa Sesruldes kurant-fridrix-
levis mdgradobis piroba [7]: 
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 (24.15)
 

sadac  Cr  kurantis ricxvia.  
damokidebuleba (24.11) gamovsaxoT gaSlili saxiT, miviRebT: 
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bmuli Rvarcofis daumyarebeli moZraobis angariSi haerisa da 
hidravlikuri xaxunis winaaRmdegobis koeficientebis gaTvaliswi-
nebiT realizebulia kompiuterze. 

sawyisi monacemebis mniSvnelobebi icvleboda Semdeg sazRvreb-
Si: mdinare aragvis kalapotis qanobi i = 0,01...0,12; mdinaris noRa ka-
lapotis sigane B = 20,0...300,0 (m); wyaldidobis an bmuli Rvarco-
fis xarjis cvlis intensivoba q* = 38,0...457,0 (m2/wm); hidravlikuri 
xaxunis koeficienti K1 = 0,1...0,05; haeris Subluri winaRobis koe-
ficienti K2 = 0,01...0,05. 
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Tavi XXV. Jinvalis miwis kaSxlis SesaZlo      
avariis SemTxvevaSi wyaldidobis riskis           

zonis dadgena riskebis portfolios   
 analizis (CAPRA)  modelis mixedviT 

25.1. riskis arsi da misi gansazRvreba 

riski aris im Sedegis dadgomis albaToba, romelic warmoad-
gens gadaxras dagegmili/mosalodneli Sedegidan da uaryofiTad 
moqmedebs sakvlevi obieqtis miznebis miRwevaze [1,2]. 
riski ganisazRvreba Semdegi maxasiaTeblebis kombinaciiT:  
a) moxdenis albaToba;

 moxdenis albaToba aris konkretuli Sedegis dadgomis SesaZ-
lebloba, sadac gasaTvaliswinebelia Sedegis dadgomis sixSi-
re.

b) gavlena (moxdenis SemTxvevaSi).

 gavlena aris miRebuli efeqti konkretuli Sedegis dadgomis
SemTxvevaSi. gavlena iTvaliswinebs oTx elements:

 dro;

 xarisxi;

 sargebeli;

 adamianuri da sxva resursebi.
moxdenis albaTobisa da gavlenis kombinacia gansazRvravs kon-

kretuli riskis mniSvnelobis dones da dawesebulebis miznebidan ga-
momdinare, prioritetebis mixedviT, iZleva riskis daxarisxebis sa-
Sualebas. 

pirvel rigSi, unda ganixilebodes da imarTebodes riskebi, ro-
melTa moxdenis albaToba da gavlena yvelaze maRalia. rigiTobiT 
yoveli Semdegi riski unda iyos naklebi moxdenis albaTobiTa da 
gavleniT. praqtikaSi es procesi gacilebiT rTulia, radgan arsebo-
ben riskebi, romelTa moxdenis albaToba aris maRali, magram daba-
lia gavlena da/an piriqiT. aseT SemTxvevebSi unda ganxorcieldes 
riskebis prioritetebad dalageba dawesebulebis miznebisa da amoca-
nebidan gamomdinare, raTa ar moxdes Secdomis daSveba (ix. cxrili 
25.1). 
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cxrili 25.1 

albaToba maRali 
prioritetulia 

gavlena maRali 

albaToba maRali rigiTobis gansazRvra unda mox-
des dawesebulebis miznebisa da 
strategiidan gamomdinare 

gavlena dabali 

albaToba dabali rigiTobis gansazRvra unda mox-
des dawesebulebis miznebisa da 
strategiidan gamomdinare 

gavlena maRali 

albaToba dabali 
naklebad prioritetulia 

gavlena dabali 

25.2. riskis marTva 

riskis marTva warmoadgens riskis gansazRvris, Sefasebis, moni-
toringis da riskis misaReb doneze SenarCunebis mizniT saWiro kon-
trolis RonisZiebebis gatarebis process, romelic gavlenas axdens 
dawesebulebis miznebisa da amocanebis miRwevaze da gulisxmobs sa-
Wiro RonisZiebebis ganxorcielebas riskis Semcirebis mizniT. 

riskis marTva warmoadgens erTian, uwyvet da ganviTarebad pro-
cess, romelSic Tavisi uflebamosilebis farglebSi monawileobas 
iRebs dawesebulebis TiToeuli TanamSromeli.  
riskis marTva warmoadgens dawesebulebis strategiuli marTvis 
erT-erT mniSvnelovan komponents.  

riskis marTvis mTavari amocanaa moaxdinos riskebis identifi-
kacia da sapasuxo RonisZiebebis gatareba. riskis marTvis saSuale-
biT SesaZlebelia gamovlindes potenciuri dadebiTi Tu uaryofiTi 
faqtorebi, rac gavlenas axdens sakvlevi obieqtis saqmianobaze. 
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riskis marTva moicavs praqtikulad yvela risks, romelic exe-
ba sakvlevi obieqtis saqmianobas warsulSi, awmyosa da momavalSi 
(ix. cxrili 25.2). 

xelmZRvaneloba uzrunvelyofs sakvlevi obieqtis riskis mar-
Tvis gamarTuli sistemis Camoyalibebas da funqcionirebas, xolo 
sakvlev obieqtSi Seqmnili Sida auditis subieqtis movaleobaa arse-
buli riskis marTvis sistemis Sefaseba da mis gasaumjobeseblad Se-
sabamisi rekomendaciebis gacema. riskis marTva unda atarebdes per-
manentul xasiaTs da xorcieldebodes sakvlevi obieqtis xelmZRva-
nelis mier yovelwliurad damtkicebuli riskis marTvis strategiis 
Sesabamisad. 

riskis marTva exmareba da aZlierebs sakvlev obieqts, uzrun-
velyofs ra misi amocanebis efeqturad Sesrulebas, maT Soris: 

 sakvlevi obieqtis zogadi mimarTulebebis Camoyalibebas, ro-
melic saSualebas iZleva momavali saqmianoba gamarTuli da
kontrolirebadi formiT warimarTos;

 rigi procesebis gaumjobesebas - gadawyvetilebis miReba, da-
gegmva da prioritetebis miniWeba;

 sakvlevi obieqtis arsebuli qonebisa da resursebis produq-
tiuli ganawilebisa da gamoyenebis xelSewyobas;

 sakvlevi obieqtis reputaciisa da aqtivebis dacvas da gaZli-
erebas;

 adamianuri resursebisa da institucionaluri codnis bazis
ganviTarebas da gaZlierebas;

 operaciebis optimizacias da sxv.
riskis marTvis procesi aris koordinirebuli da Tanamimdevru-

li uwyveti qmedebebis erToblioba.  
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cxrili 25.2 

riskis marTvis procesi (ISO 31000-is mixedviT) 

25.3. riskis identifikacia 

riskis identifikacia aris procesi, romlis drosac xdeba ris-
kis moZieba da detaluri aRwera (magaliTisaTvis ix. cxrili 25.3). 
mniSvnelovania, rom identifikacia iyos kargad Camoyalibebuli da 
maqsimalurad yvela riskis momcveli uwyveti procesi. winaaRmdeg 
SemTxvevaSi, araidentificirebuli e.w. „gamorCenili“ riski veRar 
daeqvemdebareba riskis marTvis process da SesaZlebelia uaryofi-
Tad imoqmedos sakvlevi obieqtis miznebis miRwevaze.  
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cxrili 25.3 
riskis kategoriebi 

strategiuli 
riskebi 

es kategoria exeba uwyebis  grძelvadian 
strategiul miznebs, romlebic Seiძleba 
„dazaraldnen“ Semdegi riskebiT, rogori-
caa politikuri, sakanonmdeblo da 
maregulirebeli cvlilebebi da dawese-
bulebis reputaciis riskebi.  

operaciuli 
riskebi 

am kategoriaSi erTiandeba is yovel-
dRiuri riskebi, rasac uwyeba  awydeba Ta-
visi amocanebisa da funqciebis ganxorci-
elebisas. 

finansuri 
riskebi 

am kategorias miekuTvneba finansebis efeq-
tur marTvasa da kontrolTan dakavSire-
buli riskebi da, aseve, gare faqtorebi: 
sakredito xelmisawvdomoba, savaluto 
kursi, saprocento ganakveTis moძraoba da 
sxva mimdinare procesebi. 

codnis marTva 

am kategoriaSi Sedis codniTi resursebis 
efeqtur marTvasa da kontrolTan dakavSi-
rebuli riskebi. am kategoriaSi gare 
faqtorebi Seiძleba iyos inteleqtua-
luri sakuTrebis unebarTvod an borotad 
gamoyeneba, konkurentuli teqnologiebi. 
Sida faqtorebi  - Seiძleba iyos sistemis 
araswori muSaoba an saჭiro personalis 
gadineba. 

Sesabamisoba 

es kategoria moicavs iseT sakiTxebs, 
rogoricaa janmrTeloba da usafrTxoeba, 
monacemTa bazis xelmisawvdomoba, 
saqmianobis maregulirebeli sakiTxebi. 

TiToeulma uwyebam unda moaxdinos Tavisi specifikisa 
da miznebidan gamomdinare riskebis dayofa kategoriebad, 
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saidanac naTlad gamoCndeba riskis warmoSobis wyaro (maga-
liTisTvis ix. cxrili 25.4). 

cxrili 25.4 
riskis detaluri aRwera 

1 riskis dasaxeleba 
 unikaluri identifikatori an

riskis indeqsi.

2 riskis farglebi 
 movlenebis Tvisobrivi aRwera,

maTi zoma, tipi, nomeri da sxv.

3 riskis kategoria 
 strategiuli, operaciuli,

finansuri, codnis marTva, Sesa-
bamisoba da sxv.

4 dainteresebuli pirebi  
 rogorc Sida, ise gareSe

dainteresebuli pirebi da maTi

molodini.

5 riskis piroba  mniSvneloba da albaToba.

6 
danakargis 
gamocdileba 

 adre momxdari msgavsi inci-
dentebi da riskTan dakavSire-
buli danakargis gamocdileba.

7 
riskis ,,mada“/ tole-
rantoba 

 potenciuri  zarali da riskis
zemoqmedebis finansuri Sedegi

 potenciuri danakargebis alba-
Toba

 riskis kontrolis mizani

8 
sapasuxo Ronisძiebebi  
da kontrolis meqaniz-
mebi 

 risi saSualebiTac xdeba risk-
Tan gamklaveba

 arsebuli kontrolis sandoobis
xarisxi

 procedurebis Camoyalibeba mo-
nitoringisa da analizisTvis

9 
gaumjobesebis 
potenciuri gzebi 

 rekomendaciebi riskis Sesamci-
reblad

10 
strategiisa da poli-
tikis SemuSaveba 

 riskebTan dakavSirebuli stra-
tegiisa da politikis SemuSave-
baze pasuxismgebeli piris gan-
sazRvra
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riskis identifikacia gulisxmobs zemoqmedebis Sedegebis gansaz-
Rvras, raTa maqsimalurad iqnas Tavidan acilebuli mosalodneli 
uaryofiTi Sedegebi. 

riskis identifikaciis meTodebia: 
 ügasaubreba da diskusia gansxvavebuli specializaciis mqone

pirTa jgufebTan;
 ükiTxvarebis Sevseba;
 üwina periodis movlenebis analizi;
 üriskis arsebuli monacemTa bazis analizi;
 ümovlenaTa sxvadasxva potenciuri ganviTarebis analizi;
 üdawesebulebaSi sxvadasxva struqturis an/da pirebis mier

ganxorcielebuli funqciis sistemizacia da struqturuli
analizi;

 üoperaciuli modelireba.

25.4. riskis analizi 

riskis analizi xorcieldeba identificirebuli riskebis alba-
Tobisa da gavlenis Seswavlis mixedviT, raTa ganisazRvros, Tu ro-
gor unda imarTon isini. Sedegad, riskis analizi gulisxmobs im faq-
torebis identifikacias, romlebmac SeiZleba gavlena moaxdinon 
riskis moxdenis albaTobasa da Sedegebze.  

sawyis etapze xorcieldeba winaswari analizi, romelic gulis-
xmobs msgavsi riskebis dajgufebas, gaerTianebasa da dabali gavle-
nis mqone riskebis gamoricxvas (aRsaniSnavia, rom gamoricxva ar gu-
lisxmobs ugulebelyofas, vinaidan maTi aRricxva ganxorcielda 
riskebis identifikaciis etapze).  

Semdegi etapia riskis donis gansazRvra misi masStabebidan ga-
momdinare. riskis donis gansazRvra xdeba aramarto riskis moxdenis 
albaTobisa da gavlenis SeswavliT, aramed aseve riskebis urTier-
Tdamokidebulebebisa da sxva faqtorebis gaTvaliswinebiT.  

riskis done SesaZlebelia misaRebi iyos uwyebisTvis da mas 
riskis ,,mada“ ewodeba. SesaZlebelia aseve moxdes ara romelime kon-
kretuli riskis, aramed kombinirebuli riskebis gansazRvra. 
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riskis analizi SeiZleba ganxorcieldes sxvadasxva gziT, rac 
damokidebulia konkretul riskze, analizis mizanze, xelmisawvdom 
informaciaze, monacemebze, resursebze da sxv.  
riskis analizi SeiZleba iyos: 

 raodenobrivi;

 xarisxobrivi;

 kombinirebuli.
 raodenobrivi analizi

im SemTxvevaSi, rodesac arsebobs raodenobrivi monacemebi ris-
kis moxdenis albaTobisa da gavlenis Sesaxeb, maSin saukeTeso gzas 
warmoadgens riskis raodenobrivi analizis ganxorcieleba. ararao-
denobrivi Sefaseba naklebad saimedoa, gansakuTrebiT riskis moxde-
nis albaTobis Sefasebisas. 

raodenobrivi analizis dros SesaZloa gamoyeebul iqnes Semde-
gi meTodebi:  

 albaTobis analizi;

 gavlenis analizi;

 kompiuteruli modelireba;

 statistikuri analizi da sxv.

 xarisxobrivi analizi
xarisxobrivi analizi farTod aris gavrcelebuli saxelmwifo 

seqtorSi, sadac angariSvaldebulebisa da sazogadoebaze gavlenis 
Sedegi metad mniSvnelovania, rac xSir SemTxvevaSi SeuZlebels an 
metad xarjians xdis riskebis raodenobrivi saxiT gamosaxvas. aseTi 
analizi eyrdnoba subieqtur Sefasebas da aseT dros gadawyvetile-
bebi miiReba xelmZRvanelTa gamocdilebis, codnis, gansjis da intu-
iciis safuZvelze. analizis es tipi sityvierad aRwers riskis mox-
denis albaTobas da gavlenis masStabs  xarisxobrivi analizi gamoi-
yeneba:  

 rodesac ar arsebobs raodenobrivi analizisaTvis aucilebe-
li monacemebi da resursebi;

 riskebis analizis sawyis etapze, rogorc riskis mokvlevis
saSualeba;
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 rodesac am tipis analizi sakmarisia saTanado analizis gansa-
xorcieleblad da gadawyvetilebebis misaRebad.

gavrcelebul praqtikas riskis analizis procesSi warmoadgens 
riskis matricis SemuSaveba, rac gvaZlevs riskis ranJirebisa da ga-
movlenis saSualebas. matrica dgeba riskis albaTobisa da gavlenis 
urTierTkavSiriT, ris mixedviTac viRebT riskis reitings da vax-
denT mis kategorizacias (magaliTisaTvis ix. cxrili 25.5). 

cxrili 25.5 

riskis matricis magaliTi 

albaToba 

maRali 3 6 9 
saSualo 2 4 6 
dabali 1 2 3 

dabali saSualo maRali 
gavlena 

sadac, 

maRali 

 finansuri gavlena aris maRali;
 mniSvnelovania gavlena sakvlevi obieqtis

strategiasa da operaciebze;
 mniSvnelovania daintereseba mxareebis mier.

saSualo 

 finansuri gavlena aris saSualo;
 zomieria gavlena sakvlevi obieqtis

strategiasa da operaciebze;
 zomieria daintereseba mxareebis mier.

dabali 

 finansuri gavlena aris dabali;
 dabalia gavlena dawesebulebis

strategiasa da operaciebze;
 dabalia daintereseba mxareebis mier.

riskis matricis magaliTSi gamuqebulia iseTi riskebi, romel-
Ta reitingic miuRebelia da zomebi unda iqnas miRebuli maT Sesam-
cireblad an Tavidan asacileblad. 
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25.5. riskis gazomva 

riskis gazomva warmoadgens process, romlis drosac xdeba mi-
si analizis Sedegebisa da kriteriumebis Sedareba[1,2,39-42].  
riskis gazomva iTvaliswinebs Sefasebuli anu reitingminiWebuli 
riskis damokidebulebas arsebul kontrolis meqanizmebTan da dawe-
sebulebisTvis riskis misaReb donesTan. riskis gazomvis mizania, Se-
sabamisi zomebi iqnas miRebuli konkretuli kriteriumebidan, dawe-
sebulebis miznebidan da amocanebidan gamomdinare.  riskis gazomva 
moicavs Semdeg sam etaps: 

 dawesebulebaSi arsebuli kontrolis meqanizmebis xarisxobrivi
daxasiaTeba, kerZod, Tu rogoria is procesebi, politika da
sxva arsebuli faqtorebi, romelTa mizania riskis ganeitraleba.
dawesebulebaSi arsebuli kontrolis meqanizmebis xarisxis Se-
faseba xdeba Semdegi terminebis gamoyenebT:

a) ararsebuli;
b) araadekvaturi;
g) adekvaturi;
d) Zlieri;
e) gadaWarbebuli (gulisxmobs zedmetad Zlieri kontrolis
meqanizmebis arsebobas, rac TavisTavad gamoiwvevs rogorc ma-
terialuri, aseve sxva resursebis gadaxarjvas).

 riskis daxasiaTeba dawesebulebaSi riskis misaReb donesTan
mimarTebaSi, kerZod, SesaZlebelia riskis daxasiaTeba Semdegnairad: 
miuRebeli, misaRebi, magram Sesabamisi sapasuxo RonisZiebebis gamo-
yenebis aucileblobiT da misaRebi. SesaZlebelia aseve riskis misa-
Rebi nulovani donis arsebobac (im SemTxvevaSi, roca misgan Tavis 
arideba SesaZlebelia). riski im SemTxvevaSia misaRebi, roca sapasu-
xo RonisZiebebis ganxorcieleba SeuZlebelia an Tavad riski arama-
terialuri da umniSvneloa, aseT SemTxvevaSi sapasuxo RonisZiebebze 
resursebis xarjva ar aris mizanSewonili.  
uwyebebSi, SeiZleba Camoyalibdes riskis kriteriumebi, riskis misa-
Rebi donis sazomebi da riskTan dakavSirebuli sxva parametrebi (ma-
galiTad, moulodneli zaralis misaRebi donis daweseba, romlis 
miRmac zarali CaiTvleba miuReblad, xolo farglebSi - misaRebad). 
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sapasuxo RonisZiebebTan dakavSirebiT gadawyvetilebis miReba 
emyareba riskis gazomvis zemoT mocemul pirvel da me-2 etapebs, 
kerZod, sapasuxo RonisZiebebia: Tavis arideba (mag. Tu riski aris 
miuRebeli, SesaZlebelia misi Tavidan arideba, im gadawyvetilebis 
armiRebis da im RonisZiebis arganxorcielebis gziT, rac iwvevs ris-
kis warmoqmnas), konkretuli sapasuxo qmedebebis ganxorcieleba, Se-
gueba da monitoringi (mag. riski misaRebia da xdeba masTan Segueba 
da monitoringi im SemTxvevaSi, roca konkretuli sapasuxo qmedebe-
bis ganxorcieleba arapraqtikuli an SeuZlebelia. aseve Seguebas da 
monitorings vaxdenT iseT riskebze, romelTa zemoqmedebis done um-
niSvneloa, magram romelTa maxasiaTeblebi SesaZlebelia momavalSi 
Seicvalos) da a.S. 

25.6. sapasuxo RonisZiebebi 

riskis Sefasebis Sedegad, miiReba gadawyvetileba, Tu ra saxis 
RonisZiebebi unda ganxorcieldes gamovlenili riskebis sapasuxod 
da rogoria yvelaze ufro efeqtiani sapasuxo RonisZiebebis stra-
tegia.  

sapasuxo RonisZiebaTa mizania uwyebebis winaSe arsebuli riske-
bis uaryofiTi zegavlenis Semcireba, rac aisaxeba safrTxis Semci-
rebasa da dawesebulebis mier dasaxuli miznebis srulyofilad miR-
wevaSi. sapasuxo RonisZiebebi ZiriTadad moicavs riskis kontrols, 
Tumca amasTan erTad gvxvdeba iseTi RonisZiebebi, rogoricaa riskis 
Tavidan acileba, riskis gaziareba, riskis dafinanseba da sxva[52-55].  

sapasuxo RonisZiebebs Soris saukeTesos SerCeva moicavs yove-
li saxis RonisZiebis xarjisa da sargeblis Sedarebas. riskis mar-
Tvis Rirebuleba unda iyos Sesabamisi im sargeblisa, rac miiReba am 
marTvis Sedegad. rodesac xorcieldeba xarjis sargebelTan Sedare-
ba, gaTvaliswinebul unda iqnas konkretuli garemo da viTareba. 
mniSvnelovania, mxedvelebaSi miRebul iqnas yvela pirdapiri da iri-
bi xarji da sargebeli (rogorc materialuri, aseve aramaterialu-
ri), moxdes maTi Sefaseba finansuri an sxva meTodiT. sapasuxo Ro-
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nisZiebebis SerCevis dros mxedvelobaSi unda iqnas miRebuli iseTi 
faqtorebi, rogoricaa politikuri da socialuri [53].  

im SemTxvevaSi, Tu sapasuxo RonisZiebebis biujeti aris SezRu-
duli, riskis sapasuxo RonisZiebebis gegmam zustad unda asaxos is 
prioritetebi, romelsac daefuZneba riskis sapasuxo RonisZiebebis 
gegma. mniSvnelovania, rom aucileblad unda ganxorcieldes sapasu-
xo RonisZiebis sruli Rirebulebis Sedareba mis Sedegad miRebul 
sargebelTan.  

qvemoT moyvanilia uaryofiTi potenciuri Sedegis mqone riske-
bis sapasuxo RonisZiebaTa saxeobebi. isini aseve SesaZlebelia gamo-
yenebul iqnan kombinaciaSi. 

riskebis udidesi nawilis mimarT xorcieldeba qvemoT moyvani-
li oTxi ZiriTadi tipis kontrolis RonisZieba, romelTa mizans 
warmoadgens warmoSobili riskebis misaReb doneze dayvana: 

 prevenciuli kontroli

 makoreqtirebeli kontroli

 mimarTuli kontroli

 aRmoCeniTi kontroli.
sapasuxo RonisZiebebis gegma 

sapasuxo RonisZiebebis gegmis mizania SerCeuli gegmis dokumen-
turad asaxva, romelic unda moicavdes: 

 riskis donis minimizaciisaTvis saWiro kontrolis RonisZie-
bebs (RonisZiebebis dagegmvas);

 riskis donis monitoringis, kontrolis sistemaTa Sefasebis
da sapasuxo RonisZiebebis gatarebisaTvis saWiro maCveneb-
lebs;

 gegmis ganxorcielebaze pasuxismgebel pirebs;

 saWiro resursebis saxeobis gansazRvras (finansuri, adamianu-
ri resursis, informaciuli, teqnologiuri da sxv.);

 sapasuxo RonisZiebebis ganxorcielebis Sedegis gansazRvras;

 Sesrulebis vadebs;

 monitoringisa da angariSgebis moTxovnebs.
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Tavi XXVI. stiqiis Sedegad miyenebuli zaralis      
Sefaseba, aRricxva  da dazaralebuli 

mosaxleobis sareabilitacio gegmis 
damuSaveba - analizi da mdgradoba 

wyalsacavebis mSeneblobis ekonomikuri efeqtianobisa da mizan-
Sewonilobis gansazRvris dros aucilebelia ganisazRvros SesaZlo 
zaralis saprognozo sidide wyalsacavis kaSxlis dangrevis (avari-
is) Sedegad. am SemTxvevaSi danakargebi SeiZleba warmovadginoT ro-
gorc uSualod hidroteqnikuri obieqtisadmi miyenebuli zaralis, 
mrewvelobis, soflis, satyeo, komunaluri meurneobebis da adamia-
nuri msxverpliT gamowveuli zaralebis jami[10,11-18].  

zemoT aRniSnul teqnikur moTxovnebs, aseve unda pasuxobdes 
Jinvalis miwis kaSxlis arsebuli mdgomareoba, radgan kaSxlis qve-
da biefSi ganTavsebulia Cven mier aRniSnuli sxvadasxva daniSnule-
bis obieqtebi da maTi riskebis Sefasebisas aucilebelia mxedvelo-
baSi iqnas miRebuli yvela im obieqtis zarali, romelic SesaZlebe-
lia daziandes an mTlianad gamovides mwyobridan Jinvalis miwis kaS-
xlis SesaZlo avariis Sedegad. 

ganvixiloT zaralis Sefasebis meTodologia TiToeuli pun-
qtis mixedviT. 

26.1. hidroteqnikuri obieqtis ngreviT 
gamowveuli zarali 

hidroteqnikuri obieqtis ngreviT gamowveuli zarali ganisaz-
Rvreba formuliT[24]: 

 
3

1
321 KKKKD ih (26.1) 

sadac: K1 aris hidroteqnikuri nagebobis dangreuli nawilis saba-
lanso Rirebuleba; K2 - hidroteqnikuri nagebobis dangreuli nawi-
lis aRdgenis kapitaluri xarjebi; K3 - hidroteqnikuri nagebobis 
dazianebuli nawilis remontis xarjebi. 
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26.2. mrewvelobis dargisaTvis miyenebuli zarali 
 

mrewvelobis dargisaTvis miyenebuli zarali ganisazRvreba 
formuliT:  

7654321

7

1

ddddddddD
i

im  


,               (26.2) 

sadac d1 aris sawarmoo danadgarebis dakargviT gamowveuli zarali; 

d2 - sawarmoo da arasawarmoo Senoba-nagebobebis dangreviT gamowve-

uli zarali; d3 - xarjebi, dakavSirebuli dazianebuli sawarmoo da-

nadgarebis da Senoba-nagebobebis remontTan; d4 - xarjebi, dakavSire-
buli dazianebuli arasawarmoo danadgarebis da Senoba-nagebobebis 

remontTan; d5 - nedleulisa da masalebis, agreTve dasawyobebuli 

mza produqciis ganadgurebiT gamowveuli zarali; d6 - Sromis mwar-

moeblobis SemcirebasTan dakavSirebuli danakargebi; d7 - zarali 
gamowveuli produqciis SemcirebiT, ganisazRvreba formuliT: 

 


 


t

i
t

idd
1

7
7 )1( 

                                                 (26.3) 

 

sadac (1+ t)     diskontirebis koeficientia, t - aRdgeniTi periodis 

xangrZlivoba (weli). 

 
 

26.3. soflisa da satyeo meurneobisaTvis   
miyenebuli zarali  

 
zarali moicavs sasoflo-sameurneo  savargulebis ganadgure-

bas, pirutyvis daRupvas, sawarmoo da arasawarmoo Senoba-nagebobe-
bis dangrevas, sasoflo-sameurneo manqana-mowyobilobis ganadgure-
bas, dazianebas da a.S. es zarali ganisazRvreba formuliT: 

tkmxmcsm DDDD    ,                      (26.4) 
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sadac Dmc aris memcenareobis zarali; Dmx - mecxoveleobis zarali, 

satbore meurneobis CaTvliT; Dtk - satyeo meurneobis zarali. 
memcenareobis zaralSi Sedis rogorc erTwliani, aseve mraval-

wliani sasoflo-sameurneo kulturebis danakargebi, sasoflo-same-
urneo xarjebi.  
 

 
26.4. sasoflo-sameurneo savargulebis nayofierebis  

aRdgenaze gaweuli xarjebi 
 

sasoflo-sameurneo savargulebis nayofierebis aRdgenaze gawe-
uli xarjebi gamoiTvleba formuliT: 
 

t
mckmcmcmckmcmcmckmcmc

mc
dddddddddD

)1(
......

)1(
...

)1(
... 21

2
21

1
21

 











    (26.5) 

 

sadac: dmck aris k tipis zarali memcenareobaSi; (1+ t) -  diskonti-

rebis koeficienti (t soflis meurneobis  aRdgenis periodi, wlebi).  

 
 

26.5. mecxoveleobaze miyenebuli zarali 
 

zarali gulisxmobs pirutyvis daRupvasTan dakavSirebul dana-
kargebs, xarjebs maTi suladobis aRdgenaze, agreTve mecxoveleobis 
kompleqsebis Senoba-nagebobebisa da mowyobilobis remontsa da aR-
dgenaze, satbore meurneobis tborebis da Senoba-nagebobebis remon-
tisa da aRdgenis xarjebs, xarjebs sanitarul-epidemiologiuri 
RonisZiebebis gatarebaze. mecxoveleobaSi  zarali gamoiTvleba 
formuliT: 
 

 ...
)1(
...

)1(
...

2
21

1
21 












mxkmxmxmxkmxmx

mx
dddddd

D  

t
mxkmxmx ddd

)1(
...

.. 21




                              (26.6) 
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sadac dmxk aris k tipis zarali mecxoveleobaSi; (1+ t) -  diskonti-

rebis koeficienti (t - soflis meurneobis  aRdgenis periodi, wle-
bi). 

 
 

26.6. satyeo meurneobisaTvis  miyenebuli zarali 
 

zarali warmoiSoba tyis masivebis ganadgurebis, maTi produq-
tiulobis dacemis da ganadgurebuli tyis aRdgenis xarjebis gamo. 
satyeo meurneobaSi  zarali gamoiTvleba formuliT: 
 

  ...
)1(
...

)1(
...

2
21

1
21 











tkktktktkktktk

tk
dddddd

D
  

t
tkktktk ddd

)1(
...

... 21




                                    (26.7) 

 

sadac, dmxk aris k tipis zarali satyeo meurneobaSi; (1+ t) - diskonti-

rebis koeficienti (t - satyeo meurneobis aRdgenis periodi, wlebi). 
 
 
 

26.7. komunaluri meurneobisaTvis  
 miyenebuli zarali 

 

         zarali (Dkm) aris xarjebis jami datborili teritoriis da-

sufTavebasa da infrastruqturis (dkm1), ganadgurebuli wyalmomara-

gebis obieqtebis (dkm2), sazogadoebrivi transportis aRdgenasa da 

remontze (dkm3), dangreuli da dazianebuli sacxovrebeli da sazoga-

doebrivi Senoba-nagebobebis aRdgena-SekeTebaze (dkm4), ganadgurebu-

li mwvane nargavebis dargvaze (dkm5): 
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Dkm =


n

i
kmid

1
(26.8) 

sadac dkmi aris komunaluri meurneobis i -uri tipis zarali. 

26.8. adamianuri msxverpliT  miyenebuli zarali 

zogadad adamianis sicocxle Seufasebelia, magram am konteq-
stSi adamianuri msxverpliT gamowveuli zarali miaxloebiT SeiZ-
leba ganisazRvros sadazRvevo saxsrebis meSveobiT: 

CnDa *  , (26.9) 

sadac n aris msxverplis raodenoba; C - adamianis sicocxlis maqsi-
maluri sadazRvevo Tanxa. 

amrigad, pirveli miaxloebiTi gaangariSebisas kaSxlis SesaZ-
lo avariis Sedegad cunamis tipis talRiT gamowveuli zarali SeiZ-
leba viangariSoT, rogorc - adamianuri msxverpliT gamowveuli, 
hidroteqnikuri obieqtis ngreviT, mrewvelobis obieqtebis, sof-
lis, satbore, satyeo da komunalur meurneobebze  miyenebuli zara-
lis jami.  

dazaralebuli mosaxleobis sareabilitacio gegmis damuSaveba-
analizi da mdgradoba ganixileba sagangebo mdgomareobaSi mosaxle-
obis qcevis wesebis Sesabamisad.  
kaSxlis mesakuTres damuSavebuli unda hqondes mimdebare terito-
riisa da nagebobis gavlenis sferoSi arsebuli teritoriis dacvis 
principebi.  

hidroteqnikuri nagebobis, rogorc wyalsameurneo kompleqsis, 
usafrTxoeba aris misi Tviseba, daicvas garemo, sameurneo obieqte-
bi, adamianis sicocxle, janmrTeloba da kanonieri interesebi, xo-
lo nagebobis saeqspluatacio mdgomareoba unda Seeferebodes da ak-
mayofilebdes Tanamedrove moTxovnebs. 
aqedan gamomdinare, yvela hidroteqnikur nagebobas unda hyavdes ise-
Ti patroni, romelic gamoricxavs arasanqcirebul SeRwevas obieq-
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tze. garda amisa, hidroteqnikuri nagebobis mesakuTres Sedgenili 
unda hqondes nagebobis usafrTxoebis deklaracia, romelSic gaTva-
liswinebuli iqneba misi yvela teqnikuri parametri da monacemebze 
dakvirvebis wesi nagebobis eqspluataciis procesSi. igi agreTve un-
da iTvaliswinebdes yvela damxmare nagebobis, Senobisa da mowyobi-
lobis usafrTxo eqspluataciis pirobebs da maTi normaluri eq-
spluataciis pirobebis Semowmebis periodulobas. 

amrigad, dazaralebuli  mosaxleobis sareabilitacio gegmis 
damuSaveba-analizi da mdgradoba unda Sefasdes  zemoT ganxiluli  
faqtorebis mxedvelobaSi miRebiT. 
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hidroteqnikuri nagebobis usafrTxoeba aris misi Tviseba daic-
vas garemo, sameurneo obieqtebi, adamianis sicocxle, janmrTeloba 
da kanonieri interesebi, xolo nagebobis saeqspluatacio mdgomare-
oba unda Seeferebodes da akmayofilebdes aRniSnul Tvisebas. 

hidroteqnikuri nagebobis usafrTxoebis riskidan gamomdinare 
(teqnologiuri, bunebrivi da socialuri, aseve sabotaJi da teraq-
tis msgavsi gare Tavdasxmebi) aucilebelia yvela hidroteqnikur na-
gebobas hyavdes iseTi patroni, romelic gamoricxavs arasanqcire-
bul SeRwevas obieqtze da Sedgenili eqneba kaSxlis usafrTxoebis 
deklaracia, sadac gaTvaliswinebuli iqneba misi yvela teqnikuri 
parametri da monacemebze dakvirvebis wesi nagebobis eqspluataciis 
procesSi. aseve didi yuradReba unda mieqces yvela damxmare nagebo-
bis, Senobisa da mowyobilobis usafrTxo eqspluataciis pirobebs 
da maTi Semowmebis periodulobas [3,10, 20-31]. 

kaSxlis mesakuTres SemuSavebuli unda hqondes agreTve mimde-
bare teritoriisa da nagebobis gavlenis sferoSi arsebuli teri-
toriis dacvis principebi. yvela SemTxvevaSi, hidroteqnikur nage-
bobas esaWiroeba mimdinare da kapitaluri remonti, xolo mesakuT-
res gansazRvruli unda hqondes misi perioduloba. 

hidroteqnikuri nagebobis usafrTxoebas riskis sami ZiriTadi 
kategoria axasiaTebs, romlebsac miekuTvneba: teqnologiuri, buneb-
rivi (ekologiuris CaTvliT) da socialuri saSiSroebebi. es ukanas-
kneli ganpirobebulia sabotaJis msgavsi - Siga da teraqtis msgavsi 
- gare TavdasxmebiT.

damuSavebuli unda hqondes agreTve mimdebare teritoriisa da 
nagebobis gavlenis sferoSi arsebuli teritoriis dacvis principe-
bi. yvela SemTxvevaSi, hidroteqnikur nagebobas esaWiroeba mimdina-
re da kapitaluri remonti, xolo mesakuTres gansazRvruli unda 
hqondes misi perioduloba. 
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Sesabamisad, saTanado sagangebo Stabs sakmarisi dro aqvs imi-
saTvis, rom moaswros Setyobineba da adamianTa evakuacia. erT-erTi 
saprognozo maCvenebelia agreTve klimaturi pirobebi (xangrZlivi 
wvimebi, mTebSi didTovlianoba), romlis gaTvaliswineba unda mox-
des wyaldidobis riskis Sesafaseblad.  

mdinaris xeobaSi karg Sedegs iZleva wylis dinebis regulire-
ba, rac gamoixateba kalapotis gawmendiT, zog SemTxvevaSi - natanis 
mocilebiT, zogjer ki - kalapotis SesworebiT. aRniSnuli RonisZi-
ebebi xels uwyobs kalapotSi wylis siCqarisa da xarjis matebas da 
datborvis negatiuri Sedegebis Tavidan acilebas. 

rogorc cnobilia, wyaldidoba, rogorc stiqia, formirdeba 
Tovlis dnobis, kokispiruli wvimebis, qarismieri wylis modenis an 
mdinareebis Caxergvis dros mdinareebis, tbebis an zRvis wylis do-
nis awevis Sedegad, aseve wyaldidobis mizezi SeiZleba iyos hidro-
teqnikuri xasiaTis avariebi da zRvis ryeva, es ukanasknelni wamleki 
talRis movardnis Sedegad teritoriebis datborvasTan erTad iwve-
ven masStabur ngrevebs (xidebis, Senoba-nagebobebis), xolo adidebu-
li wylis didi siCqarisa (>4 m/wm ) da wylis maRali donis (>2 m) 
dros ki - adamianebis da cxovelebis msxverpls, ziandeba qveynis 
ekonomika. ngrevis ZiriTadi mizezia Senoba-nagebobebze wylis masis 
didi siCqariT moZraoba da hidravlikuri dartymebi. wyaldidoba Se-
iZleba uecrad warmoiqmnas da ramdenime saaTidan 2-3 kviramde gag-
rZeldes [3, 10-19, 21-30].  

 rogor movemzadoT wyaldidobamde: 
Tu Tqveni raioni wyaldidobisagan xSirad zaraldeba, Seiswav-

leT da daimaxsovreT datborvis SesaZlo sazRvrebi, agreTve Tqven 
sacxovrebel adgilTan uSualo siaxloveSi mdebare amaRlebuli ad-
gilebi (romlebic iSviaTad itboreba) da maTTan misasvleli umok-
lesi gzebi. gaacaniT Tqveni ojaxis wevrebs evakuaciis, agreTve uec-
rad movardnili da swrafad mimdinare wyaldidobis SemTxvevaSi qce-
vis wesebi. daimaxsovreT navebis, tivebisa da maTi damzadebisaTvis 
saWiro samSeneblo masalebis Senaxvis adgilebi. winaswar SeadgineT 
evakuaciis dros Tan wasaRebi saWiro sabuTebis, nivTebisa da medika-
mentebis CamonaTvali. CaawyveT specialur CemodanSi an zurgCanTaSi 
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saWiro Tbili tansacmeli, produqtebis, wylisa da medikamentebis 
maragi. 

 rogor moviqceT wyaldidobis dros: 
wyaldidobis saSiSroebisa da evakuaciis Sesaxeb Setyobinebis 

signalis miRebisTanave, dadgenili wesiT, dauyonebliv datoveT Se-
saZlo katastrofuli datborvis saSiSi zona da gadadiT usafrTxo 
raionSi an amaRlebul adgilas, Tan waiReT sabuTebi, Zvirfaseulo-
ba, saWiro nivTebi da kvebis produqtebis ordRiani maragi. gatar-
diT registraciaSi saevakuacio punqtSi. evakuacias eqvemdebareba 
Sinauri cxovelebic. 

saxlidan gasvlisas gamorTeT eleqtrodeni da gazi, CaaqreT 
cecxli RumelSi, Senobis gareT mdebare yvela mcuravi sagani daa-
magreT an moaTavseT damxmare saTavsoebSi. Tu dro saSualebas iZle-
va, Zvirfasi saojaxo nivTebi gadaitaneT saxlis zeda sarTulebze an 
sxvenze. daxureT kar-fanjrebi, saWiroebis da drois arsebobis Sem-
TxvevaSi ki, pirveli sarTulis fanjrebi da karebi amoWedeT gare-
dan ficrebiT[38-43]. 

katastrofuli datborvis moulodneli ganviTarebis dros 
garRvevis talRis dartymisagan Tavdasacavad saWiroa swrafad da-
vikavoT amaRlebuli adgili, adiT msxvil xeze, myari nagebobebis 
zeda iarusebze, Tu imyofebiT wyalSi, talRis moaxloebisas, ar da-
ibneT da ar SeSindeT, CayvinTeT Rrmad wyalSi da garkveuli dayov-
nebis Semdeg - wyalqveSa curviT amoyvinTeT wylis zedapirze.  
wyalSi moxvedrisas curviT an mocurave saSualebebis gamoyenebiT 
gamodiT mSral adgilas, ukeTesia gzis miwayrilze an dambaze - da-
utborav teritoriaze.  

adamianTa TviTevakuacia fexiT an xelmisawvdomi sacurao sa-
SualebebiT dasaSvebia Semdeg SemTxvevebSi: Tu pirdapir Cans daut-
boravi teritoria, dagimTavrdaT kvebis produqtebi, garedan daxma-
rebis miReba uperspeqtivo xdeba an gesaWiroebaT gadaudebeli same-
dicino daxmareba. wyaldidobis dros gamoiCineT TavSekaveba da ar 
ahyveT panikas.  

wesrigSi unda moiyvanoT sanaosno saSualebebi, xolo maTi 
uqonlobis SemTxvevaSi adgilobrivi masalebisagan moamzadoT is. 
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Tu Tqven aRmoCndiT wyalSi, ecadeT Tavidan moiciloT mZime tansac-
meli da fexsacmeli, gacuroT dautboravi adgilebisaken. frTxi-
lad iyaviT wylis zedapirze mocurave sagnebis mimarT, raTa Tavidan 
aiciloT SesaZlo travma. 

Tu ar tardeba organizebuli evakuacia, maSvelebis mosvlamde 
an wylis donis dawevamde adiT Senobis zeda sarTulebze, saxuraveb-
ze, xeebze an sxva amaRlebul sagnebze. amave dros ganuwyvetliv ga-
daeciT signali ubedurebis Sesaxeb: dRisiT - joxze damagrebuli 
kargad xilvadi qsovilis naWris gamofeniT an misi qneviT, xolo 
dabnelebisas SuqsignaliT da perioduli SexmianebiT. maSvelebis mo-
axloebisas wynarad, panikis gareSe, frTxilad gadadiT sacurao sa-
SualebaSi.  amasTanave ganuxrelad SeasruleT maSvelebis moTxovne-
bi, ar dauSvaT sacurao saSualebis gadatvirTva. mgzavrobis dros 
ar datovoT Tqveni adgili, ar CamojdeT gare zRudaraze, zustad 
SeasruleT ekipaJis miTiTebebi. 

Tu adamiani ixrCoba, gadaugdeT mcuravi sagani, gaamxneveT 
igi da dauZaxeT maSvelebs. dazaralebulamde curviT miaxloebisas 
gaiTvaliswineT mdinaris dineba, Tu wyalwaRebuli ver akontro-
lebs Tavis moqmedebebs, mas uknidan miuaxlovdiT, xeli CaavleT da 
napirisken gacureT. 

 rogor vimoqmedoT wyaldidobis Semdeg 
  SenobebSi Sesvlamde SeamowmeT, arsebobs Tu ara maTi Camoqce-
vis an raime sagnis dacemis saSiSroeba; gaaniaveT isini; ar CarToT 
eleqtroganaTeba; ar isargebloT eleqtroxelsawyoebiT, sanam ar 
darwmundebiT, rom isini kargad gamoSra; ar isargebloT Ria cec-
xlis wyaroebiT; ar aanToT asanTi Senobis srul ganiavebamde da 
gazmomaragebis sistemis gamarTulobis Semowmebamde. SeamowmeT da-
zianebulia Tu ara eleqtrogayvaniloba, gazmomaragebis milsadene-
bi, wyalsadeni, kanalizacia da ar isargebloT manam, sanam ar dar-
wmundebiT maT gamarTulobaSi; ar miiRoT is sakvebi produqti, ro-
melic wyalTan SeiZleba yofiliyo kontaqtSi; ar dalioT auduRari 
wyali adgilobrivi wylis wyaroebidan. 
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27.1. wyaldidobasTan brZolis zogadi RonisZiebebi 
 

wyaldidobis winaaRmdeg sabrZolvelad ZiriTadad oTxi saxis 
samuSaoebia Casatarebeli: 

1. wyaldidobis prognozireba da mosaxleobis gafrTxileba mo-
salodneli saSiSroebis Sesaxeb;  

2. mosaxleobis evakuacia datborili raionidan da maTTvis dax-
marebis gaweva;  

3.  TviTon wyaldidobasTan brZola; 
4. samedicino daxmarebis gaweva dazaralebulTaTvis. 

gansakuTrebuli mniSvneloba eniWeba wyaldidobis prognozire-
bas. saWiroa aRiniSnos, rom am metad rTul amocanas ukanasknel 
wlebSi warmatebiT arTmevs Tavs garemos erovnuli saagentos Tanam-
Sromlebi.  

imisaTvis, rom Tavidan aviciloT zaralis didi nawili, adami-
anTa da pirutyvis msxverpli, amisaTvis pirvel rigSi saWiroa dro-
ulad gavafrTxiloT mosaxleoba mosalodneli ubedurebis Sesaxeb. 
aseT SemTxvevaSi mosaxleobas saSualeba eqneba droulad datovos 
dablobi da usafrTxo adgilas gadaitanos Tavisi qoneba, gadaiyva-
nos saqoneli. Tu organizaciebs, romelTac davalebuli aqvT wyal-
didobasTan brZolis RonisZiebaTa Catareba, winaswar ecodinebaT 
mosalodneli wyaldidobis Sesaxeb, SesaZlebloba eqnebaT droulad 
moemzadon wyaldidobis winaaRmdeg mimarTul efeqtur RonisZiebaTa 
gasatareblad da daiwyon wyaldidobis sawinaaRmdego nagebobaTa 
mSenebloba im ubanTa dasacavad, romelTac pirvel rigSi emuqreba 
saSiSroeba. wyaldidobis Sesaxeb informacia unda iyos amomwuravi, 
zusti da, rac mTavaria, drouli, radgan es informacia nakleb sar-
geblobis momtania, Tu igi droulad ar iqneba miwodebuli [19, 25]. 

amJamad, wyaldidobebisagan qalaqebis, samrewvelo da sasoflo-
sameurneo teritoriebis dasacavad gamoiyeneba Semdegi saSualebebi: 
dasacavi teritoriisagan wyaldidobis  nakadebis acileba Semovli-
Ti (ganmtvirTavi, gadamgdebi) arxebis saSualebiT (rogorc es qalaq 
foTisTvis aris gakeTebuli), miwayrilebis, e.w. dambebis gakeTeba, 
mdinaris calkeul ubanTa gamtarunarianobis gaumjobeseba (kalapo-
tis mosworeba da gawmenda) da maTi xelovnuri regulireba, agro-
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melioraciul, satyeo-melioraciul, hidroteqnikur, eroziis sawi-
naaRmdego RonisZiebaTa gatareba, mTisZira arxebis mowyoba, cicabo 
ferdobebze Camonadeni nakadis Semcireba da Sekaveba, brZola tyis 
xanZris winaaRmdeg da naleqebis intensivobis Semcireba amindze ze-
moqmedebis saSualebiT (am RonisZiebaTa Soris es ukanaskneli eqspe-
rimentis stadiaSi imyofeba). 

wyaldidobasTan brZolis dasaxelebul RonisZiebaTa Soris um-
ravlesoba ukve gamoiyeneba Cveni qveynis mdinareebze da maTi kon-
struqciebi Seesabameba wyaldidobasTan brZolis praqtikaSi sayo-
velTaod miRebul standartebsa da normebs. 

wyaldidobasTan brZolis bevri magaliTi, aRebuli sazRvarga-
reTis qveynebis praqtikidan, gviCvenebs, rom nayofieri sasoflo-sa-
meurneo savargulebi da dasaxlebuli adgilebi principSi SeiZleba 
iqnen gadarCenili wyaldidobis damangreveli Zalisgan, Tu SesaZle-
belia movardnili wylis gverdze gadagdeba sxvadasxva hidroteqni-
kuri nagebobebis gamoyenebiT, ra drosac moxdeba naklebad Zvirfasi 
da auTvisebeli miwebis datborva. samwuxarod, aseTi SesaZleblobe-
bi Zalian SezRudulia.  

wyaldidobasTan brZolis RonisZiebebis umravlesoba efeqtu-
ria xSiri da saSualo ganmeorebis wyaldidobebisaTvis, magram - 
TiTqmis araefeqturi im wyaldidobebisaTvis, romlebic xdeba iSvia-
Tad, amitom yvelaze ukeTes RonisZiebad wyalmovardnis winaaRmdeg 
sabrZolvelad unda CavTvaloT Camonadenis regulireba wyalsaca-
vebSi da Semozvinva. es ori RonisZieba umetes SemTxvevaSi alterna-
tiuls ar warmoadgens da maTi ganxorcieleba xdeba kompleqsurad.  

aqve unda SevniSnoT, rom Semozvinvam, romelic ganxorcielebu-
lia iseT mdinareebze, rogoricaa rioni, xobi da sxv., SesamCnevad Se-
amcira meandrirebuli mdinareebis wyalmovardnaTa sixSire, mean-
drirebis Semcirebam ki gamoiwvia ativnarebuli da fskeruli nata-
nis gaZlierebuli akumulacia, fskeris niSnulis TandaTanobiTi awe-
va da, Sesabamisad, Semozvinuli kalapotis gamtarianobis TandaTa-
nobiTi Semcireba. 
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27.2. saorganizacio - teqnikuri profilaqtikuri 
  RonisZiebani da wyaldidobis sawinaaRmdego 

samsaxuris organizacia 
 

wyaldidobebis sawinaaRmdego iseTi RonisZiebebis Catareba, 
romlebic obieqtebis dacvis absolutur saimedoobas mogvcemda, 
samwuxarod praqtikulad ararealuria, xolo maTi mSenebloba - 
ekonomiurad araxelsayreli. amgvarad, rodesac vaxorcielebT 
wyaldidobasTan brZolis RonisZiebebs, unda vicodeT, rom mainc 
iarsebebs mosalodneli katastrofuli wyaldidobebis saSiSroeba.  

amas garda, isic unda gvaxsovdes, rom mecnierebi da damproeq-
teblebi yovelTvis sizustiT ver iwinaswarmetyveleben wyaldidobe-
bis procesis mimdinareobas. wyaldidobisagan dacvisaTvis ganxor-
cielebul mravalfaqtorian process da mis Sedegebs praqtikulad 
xSirad winaswar verc ganvsazRvravT. amitom miuxedavad yvela SesaZ-
lo RonisZiebisa, rodesac Catardeba wyaldidobebisagan ama Tu im 
teritoriis dasacavad, mainc yovelTvis mzad unda viyoT wyaldido-
basTan sabrZolvelad da ar unda ugulebelvyoT saavario situacie-
bi (bunebrivi katastrofebi, teqnogenuri, kaSxlebisa da dambebis 
avaria), es ki mogvcems SesaZleblobas Zlier SevamciroT zaralis 
masStabebi. 

maT, romlebmac mdinaris axlos aiTvises teritoria, miaCniaT, 
rom is miwebi, romelzedac cxovroben da muSaoben, usafrTxoa, rom 
aq wyaldidoba ar moxdeba da misgan saimedod arian daculni. umetes 
SemTxvevaSi, ubedureba metwilad swored iseTi upasuxismgeblobis  
gamo xdeba, rodesac winaswar ar aris miRebuli usafrTxoebis zome-
bi mosalodneli wyaldidobebis sawinaaRmdegod. 

stiqiisagan miyenebuli zaralis Sesamcireblad gansakuTrebiT 
didi mniSvneloba aqvs wyaldidobasTan brZolis samsaxurebs. specia-
luri samsaxurebi saSualebas gvaZleven gegmazomierad SevasruloT 
yvela samuSao zvinulebis SesakeTeblad, agreTve wyaldidobis sawi-
naaRmdego sxva nagebobaTa dasacavad. am samsaxuris pasuxismgebeli 
piri adgens wyaldidobis sawinaaRmdego samuSaoebis gasatarebel 
rukas, romelzedac miniSnebuli unda iyos yvela zvinuli saSiSi ad-
gilebis miTiTebiT da a.S.  
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samsaxuris valdebulebaSi Sedis:  

 mTeli farTobis ganawileba brigadebs Soris;  

 TiToeul brigadaze materialuri da satranporto resurse-
bis mimagreba; 

 avariis dauyovneblivi likvidaciisaTvis saWiro aucilebeli 
masalebis momarageba;  

 yvela saWiro samuSaos Sesrulebis organizacia. 
gansakuTrebiT yuradReba unda gamaxvildes RamiT, Zlier wvimi-

an da qarian amindebSi, rodesac ufro metia avariis SesaZlebloba. 
samuSaoebis kargi organizacia wyaldidobis periodSi uzrun-

velyofs zvinulebisa da nagebobebis dazianebis Tavidan acilebas da 
SesaZlebels gaxdis sruliad gamovricxoT an Zalze SevamciroT mo-
salodneli avariisagan gamowveuli zarali. 

saWiroa droulad da Zirfesvianad iqnes gaazrebuli da damuSave-
buli usafrTxoebis RonisZiebebi, raTa isini ganxorcieldes adreve an 
maSinve, rogorc ki amas moiTxovs stiqiis Sedegad Seqmnili situacia. 
bunebrivia, aseTi RonisZiebebis gatarebisaTvis winaswar unda gaviTva-
liswinoT im teritoriis bunebrivi pirobebi, sadac maTi ganxorciele-
ba iqneba saWiro. amgvarad, ubedurebis Tavidan asacileblad an misgan 
miyenebuli zaralis Sesamcireblad yvela raionSi, sadac wyaldidobis 
saSiSroebaa mosalodneli, Sedgenili unda gvqondes im teritoriis 
dasacavi, mosaxleobisa da dazaralebulTa daxmarebis gegma, agreTve 
gegma grZelvadiani RonisZiebebisa, romelTa ganxorcieleba Tavidan 
agvaSorebs did materialur da sxva saxis zarals, anda, ukidures Sem-
TxvevaSi, mniSvnelovnad Seamcirebs mas [20,23,25].  

wyaldidobis winaaRmdeg brZolaSi warmateba bevrad aris damo-
kidebuli yvela im samsaxuris muSaobis koordinaciaze, romlebic 
asruleben dasaxul RonisZiebebs. im pirTa SeuTanxmebloba, romle-
bic monawileobas iReben wyaldidobasTan brZolaSi, an imaT Soris, 
visi evakuaciac saWiroa datborili raionebidan, an im raionebidan, 
romlebsac emuqreba wyaldidoba, an Tavis Tavze aiRes dazaralebu-
lebze zrunva, gamoiwvevs RonisZiebebis CaSlas. kargad gaazrebuli 
programis Sedgena, mosaxleobisTvis informaciis droulad miwode-
ba mosalodneli wyaldidobis Sesaxeb da RonisZiebebi, romelTa meo-
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xebiTac SeiZleba gadavarCinoT moqalaqeTa sicocxle da qoneba, 
friad mniSvnelovania. 

wyaldidobis Semdeg, pirvel rigSi, saWiroa teritoria gaiw-
mindos qva-RorRisa da silisagan; mowesrigdes teritoria, raTa 
xalxs Seumsubuqdes is sevda, romelic ngrevam da msxverplma gamo-
iwvia, gamoirkves stiqiuri ubedurebis gamomwvevi mizezebi da SeZ-
lebisamebr gadawydes wamoWrili problemebi. 

problemebis gadawyvetis erT-erTi saimedo, utyuari gzaa misi 
CarTva ekonomikuri da socialuri ganviTarebis mravalwlian gegmeb-
Si. universaluri meTodebi aseTi programis Sedgenisa ar arsebobs. 
didi mniSvneloba aqvs imaT pozicias, vinc ar moeqca wyaldidobis 
zonaSi. bolo wlebma gviCvena, rom imaT, romlebic cxovroben da mu-
Saoben im raionebSi, sadac aris wyaldidobis saSiSroeba, kargad es-
miT, rom maTi keTildReoba, mTeli qveynis socialuri da ekonomiku-
ri mdgomareoba, mniSvnelovnad damokidebulia imaze, Tu ramdenad 
warmatebiT mimdinareobs wyaldidobasTan brZola da rogor xdeba 
misi Sedegebis likvidacia. 

gamocdilebam dagvanaxa, rom wyaldidobiT gamowveuli zarali 
umetes SemTxvevaSi izrdeba mosalodneli saSiSroebis ugulebelyo-
fis Sedegad. magaliTad, bevri, vinc im adgilebSi cxovrobs, sadac 
aris wyaldidobis saSiSroeba, fiqrobs, TiTqos wyaldidoba aRar 
ganmeordeba da Tu ganmeorda - didi xnis Semdeg da ara iseTi sim-
ZlavriT, rom mas Seexos. 

rodesac wyaldidobis winaaRmdeg brZolis meTodebs vsaxavT, 
saWiroa gvaxsovdes, rom mcire mdinareebze, gansakuTrebiT mdinare-
Ta auzebis saTaveebSi, wylis doneebma SeiZleba swrafad aiwios Zli-
eri wvimebis Sedegad da wyaldidoba SeiZleba daiwyos wvimis Sewyve-
tamde. aseT SemTxvevaSi, TiTqmis ar rCeba dro wyaldidobis progno-
zisa da wyalmovardnis pikis dasadgenad. saWiroa, maSinve daiwyos 
RonisZiebaTa gatareba xalxis, saqonlisa da qonebis gadasarCenad.  

imisaTvis, rom nagebobebma, romlebic wyalmovardnebs areguli-
reben, kargad imuSaon, saWiroa uzrunvelyofil iqnes maTi normalu-
ri movla. kargad movlili hidroteqnikuri nagebobebi kritikul 
SemTxvevaSi ar saWiroeben gansakuTrebul zrunvas. cudi movlisas 
ki es nagebobebi wyaldidobis garTulebul pirobebSi saswrafo Se-
keTebas saWiroeben.  
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dambebis, miwayrilebis, wyalsacavebis wyalsaqaCi sadgurebis Se-
mowmebisa da movlis samuSaoebi specifikuria da detalurad aris 
gansazRvruli am nagebobaTa momsaxurebisa da movlis instruqciebSi. 

wyalmovardnis sawinaaRmdego yvelaze ufro gavrcelebul na-
gebobebs - dambebs, Cveulebriv, ori saSiSroeba emuqreba: pirveli is, 
rom wyalmovardnis dros mdinareSi wylis donem SeiZleba aiwios 
dambis zeviT da meorec, dambebSi wylis gawovis Sedegad SeiZleba 
warmoiqmnas rRveulebi, ramac SeiZleba gamoiwvios dambis garecxva. 
ra Tqma unda, Tu wyali gadaedineba dambis zemoT, aq ukve arafris 
gakeTeba aRar SeiZleba. rRveulebi rom ar warmoiqmnas, xSirad saWi-
roa winaswar miviRoT RonisZiebebi, rac SemdegSi mdgomareobs:  

Cveulebriv dambis gverdebsa da mdinaris napirebze xSirad iz-
rdeba mcenareebi - xeebisa da buCqebis fesvebi afxviereben niadags; 
gafxvierebul niadagSi ki wyali iwyebs gaJonvas. amas garda, wyal-
movardnis dros mdinares Tan moaqvs nayari xeebi da sxvadasxva saxis 
nagavi, romelic SeiZleba gamoedos dambis kedlebs, mdinaris napi-
rebze amozrdil xeebsa da buCqebs da Zirfesvianad moTxaros isini, 
amis Sedegad ki ingreva dambis napirebi. ai amitom, saWiroa yuradRe-
ba mivaqcioT imas, rom mdinaris napirebze da dambebis gverdebze 
(mdinaris mxares) ar amoizardos xeebi da buCqebi. 

zogjer, masala, romlisganac agebulia damba, itkepneba, rac 
iwvevs dambis jdenas, rac aseve SeiZleba gamoiwvios masze pirutyvTa 
regularulad gadasvlam, an sustma saZirkvelma da sxva mizezebma, 
aseT SemTxvevaSi, saWiroa Seicvalos dambis masala an/da gaumagrdes 
fuZe. Tu jebiris jdena umniSvneloa, masala SesaZloa ki ar Sevcva-
loT, aramed davumatoT mas axali da miviyvanoT damba proeqtiT 
gaTvaliswinebul simaRlemde. am SemTxvevaSi Zveli da axali masalis 
SeerTebis uzrunvelsayofad, rekomendebulia SeerTebis adgilas wi-
naswar movaciloT dambas beltovani safari. uyuradRebod arc is 
unda dagvrCes, rom dambebSi xSirad virTxebi da sxvadasxva mRrRne-
lebi akeTeben xvrelebs, saidanac Semdeg advilad gaiJoneba wyali. 
amrigad, Zveli dambebi mkacr movlasa da kontrols saWiroeben. 

didi mniSvneloba aqvs susti ubnebis droulad gamovlenasa da 
gamokvlevas. is teritoriebi, romelTac emuqreba wyalmovardnebi 
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da romelTa mimarTac saWiroa SemuSavdes dacvis RonisZiebebi, or 
kategoriad iyofa: 

1. ubnebi, romlebic daculia dambebiT, ukve dazianebulia da sa-
Wiroebs rekonstruqcias;  

2. dablobi ubnebi, romlebic araa daculi dambebiT da  wyalme-
tobis periodSi SeiZleba wamoiWras dambis agebis saWiroeba. 

imisaTvis, rom aRmovaCinoT deformirebuli adgilebi, saWiroa, 
regularulad, wlis yovel dros, ganxorcieldes dambebze monito-
ringuli kvlevebi. umjobesia isini im saxiT aRvadginoT, rogorc iy-
vnen isini wyalmetobamde. yovel SemTxvevaSi, dambis damjdari adgi-
lebi unda dazustdes, raTa saSiSroebis SemTxvevaSi, dauyonebliv 
movaxdinoT maTi likvidacia - Catardes prevenciuli RonisZiebebi. 

wyaldidobasTan brZolis RonisZiebaTa winaswari gegmiT gaTva-
liswinebuli unda iyos wyalmetobis adgilas masalaTa da mowyobi-
lobaTa drouli miwodeba, romlebic SeiZleba saWiro gaxdes wyal-
didobasTan brZolis periodSi. agreTve mudmivi maragi unda gvqon-
des xe-tyis, qviSiani tomrebis, romlebic gamoiyeneba gamagrebaTa 
swrafi mSeneblobisaTvis. 

gansakuTrebul yuradRebas moiTxovs dambebis misasvlelebi, 
romlebsac garecxvisadmi midrekileba aqvT da romlebic ar aris 
daculi beltovani an sxva safariT. aseve, yuradRebas moiTxovs Zve-
li dambebis daboloebani da gzajvaredinebi. SevniSnavT Tu ara ga-
recxvis niSnebs, unda ganisazRvros garecxvis xarisxi da Catardes 
Sesabamisi saremonto samuSaoebi. am mizniT, Cveulebriv, gamoiyeneba 
qviSiani tomrebi an qvis nayari. 

dambebSi gamonarecxebisa da rRveulebis likvidacia ioli ro-
dia. amisaTvis saWiroa adreve ganxorcieleba iseTi RonisZiebebisa, 
romlebic aRkveTen rRveulebs. Tu ki dambaSi mainc warmoiSva rRve-
ulebi, dauyovnebliv unda miviRoT Sesabamisi zomebi maT aRsakveTad. 

rodesac agebuli gvaqvs wyalsacavebi, maSin iq unda SevqmnaT 
iseTi samuSao reJimi, romelic SezRudavda qveda biefSi wylis ugeg-
mo dinebas. es ki imas niSnavs, rom aucilebelia SemuSavdes rabebis 
muSaobis grafiki da igi mkacrad iyos daculi. aseTi grafikis Sesaq-
mneli rekomendaciebi mocemulia wyalsacavis movlisa da eqsplua-
taciis instruqciebSi. 

wyaldidobis dros obieqtebisa da Senobebis ngreva SeiZleba 
SevamciroT konstruqciuli cvlilebebis angariSze. sxvadasxva ti-
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pis konstruqciul cvlilebaTa Soris SeiZleba davasaxeloT wyal-
gaumtari masalisagan Seqmnili kedlebi, fanjrebisa da sxva xvrele-
bis daxurva, romlebic ganlagebulni arian dabal niSnulebze, nage-
bobaTa mSenebloba gamagrebul saZirkvelze. Tu es aucilebelia, Se-
saZloa Senobebi aigos ximinjebze. 

konstruqciuli cvlilebebi misaRebia im SemTxvevaSi, rodesac 
wyaldidoba grZeldeba drois umniSvnelo periodSi da wylis siCqa-
re dabalia. es RonisZieba ufro efeqturia, roca datborvis siRrme 
erT metrze naklebia, Tumca SeiZleba iseTi Senobebis agebac, romle-
bic gauZleben sam metramde siRrmis wyaldidobas. 

konstruqciuli cvlilebebi da miwis donis amaRleba xels uw-
yobs teritoriis myarad dasaxlebas - agreTve warmoadgens potenci-
uri zaralis Semcirebis saSualebas. 

amasTan erTad, miRebulma zomebma ar unda gamoiwvios adamianTa 
gulgriloba da rwmena TavianTi sacxovreblebis absoluturi saime-
doobis Sesaxeb, ugulebelyofa im RonisZiebebis gatarebisa, romle-
bic saWiroa wyaldidobisagan maT dasacavad. 
 

 

27.3. wyaldidobis sawinaaRmdego 
RonisZiebebis  SerCeva 

 
wyaldidobis winaaRmdeg sabrZolvelad arsebobs mravali Ro-

nisZieba, romelTaganac mocemuli regionisaTvis da teritoriisaT-
vis  mosalodneli wyaldidobisagan dacvis yvelaze mizanSewonili 
tipi unda SeirCes. 

SesaZleblobaTa mTeli wyeba arsebobs wyaldidobiT gamowveu-
li zaralis Sesamcireblad. zarals Tavidan ver avicilebT, Tu yo-
vel Rones, yovelgvar saSualebas ar vixmarT da ar gamoviyenebT sa-
Wiro RonisZiebebs. yovelgvari moqmedeba, romelic zaralis Sesam-
cireblad aris mimarTuli, saWiroebs materialur xarjebs (magali-
Tad, nagebobis asaSeneblad, wyaldidobiT dazaralebuli teritori-
idan moqmedi sawarmoebis gadasatanad). aseTi danaxarjebi gamoisyi-
deba zaralis Semcirebis Sedegad miRebuli mogebiT. unda gairkves 
is done, romelzedac Semosavali unda aRematebodes gaRebuli xar-
jebis maqsimalur raodenobas. 
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Semosavlisa da danaxarjebis gaanalizeba saSualebas mogvcems, 
ganvsazRvroT wyaldidobis sawinaaRmdego RonisZiebebis nusxa da 
maTgan SevarCioT efeqtur RonisZiebaTa optimaluri kompleqsi. 

zarali, romelsac wyaldidoba saxalxo meurneobas ayenebs, Se-
iZleba gaizomos im danaxarjebiT, rac saWiroa mis aRsadgenad, mis-
Tvis pirvandeli saxis dasabruneblad. amisaTvis saWiroa ganisaz-
Rvros is Rirebuleba, romelic dazianebuli qonebis Secvlaze an 
remontze daixarjeba. 

iq, sadac wyaldidoba seriozul saSiSroebas uqadis adamianTa 
sicocxles, danaxarji, romelic saWiroa damcveli dambis asaSeneb-
lad, SeiZleba SevadaroT im xarjebs, romelic dasWirdeba maRali 
Senobis aSenebas, wyobidan gamosuli gzebis gadanacvlebis uzrun-
velyofas da Setyobinebis sistemis srulyofas [38,41-43]. 

didi mniSvneloba aqvs imas, rom agebuli nagebobebi sakmaod sa-
imedo iyos ise, rom ar Seicavdnen samSeneblo msalis dausabuTebel 
xarjvas, rac gamoiwvevda nagebobis kidev ufro gaZvirebasa da did 
kapitalur xarjebs. 

 Øsamedicino daxmareba 
wyaldidobis dros, garda imisa, rom ubedurebis raionSi iSle-

ba arsebuli samedicino momsaxurebis sistema, warmoiqmneba mTeli 
rigi sxva seriozuli problemebic. 

nagebobaTa ngrevis Sedegad mwyobridan gamodis iseTi saarsebo 
mniSvnelobis mqone obieqtebi, rogoricaa eleqtromomarageba da 
wyalgamasufTavebeli nagebobebi - SeiZleba Seiqmnas antisanitaruli 
pirobebi, rasac Tan sdevs infeqciur daavadebaTa gavrcelebis sa-
SiSroeba. amitom es sakiTxebi Sesabamisi raionebis janmrTelobis 
dacvis samsaxurTa mudmivi yuradRebis qveS unda iyos. 
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Tavi XXVIII. gaeros standartebis mixedviT 
aucilebeli sakontrolo kiTxvebi  

kompetentur   saxelmwifo  da adgilobriv  
TviTmmarTvelobaSi momuSave  pirebisaTvis   

sagangebo mdgomareobis warmoSobis  
SemTxvevaSi moqmedebebis dagegmvisas 

gaerTianebuli erebis organizaciis mier bolo 2000-2019 wleb-
Si momzadebul meTodur miTiTebebSi, saxelmZRvaneloebsa da sxva 
normatiul dokumentebSi gansakuTrebuli mniSvneloba eniWeba kom-
petentur saxelmwifo pirebsa da adgilobriv TviTmmarTvelobebSi 
momuSave pirebisaTvis im sakontrolo kiTxvebis informaciulobis 
xarisxs, romlebsac aucilebelia flobdnen qveyanaSi sagangebo 
mdgomareobis warmoSobis SemTxvevaSi moqmedebebis dagegmvisas. ama 
Tu im qveyanaSi sagangebo mdgomareobebi SeiZleba warmoiSvas buneb-
rivi da teqnogenuri katastrofebisas (kaSxlebis avaria, dambebis 
ngreva da a.S), teroristuli aqtebis, epidemiebis an sxva gansakuT-
rebul SemTxvevebSi [3].  

2019 wlis 2-4 noembers q. budapeStSi (ungreTi) gaeros egidiT 
(UNECE) gamarTul saerTaSoriso konferenciaze ,,Accidental transbo-
undary water pollution prevention - contingency planning, early warning, miti-
gation” proeqtis xelmZRvanelis, profesor givi gavardaSvilis mona-
wileobam naTeli gaxada, Tu ra aqtualuria  msoflios sxvadasxva 
qveyanaSi sagangebo mdgomareobis gamocxadebis dros, mTavrobebis, 
adgilobrivi TviTmmarTvelobebisa da stiqiis zonaSi mcxovrebi mo-
saxleobis cnobierebisa da qcevis wesebis codna, maTi praqtikaSi 
danergvis operatiuloba da efeqturi gamoyeneba [3]. 

qvemoT ganxilulia sakontrolo kiTxvebis CamonaTvali da maTi 
codnis Sefasebis sami kriteriumi („diax“, „nawilobriv“ da „ara“) 
qveyanaSi sagangebo mdgomareobis periodSi moqmedebebis dagemvisas 
evrokavSiris standartebis saxelmZRvanelos mixedviT (ix. cxrili 
28.1). 
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cxrili 28.1 
sakontrolo kiTxvebis CamonaTvali qveyanaSi 
sagangebo mdgomareobis periodSi moqmedebebis 

dagemvisas (kompetenturi organizaciebisaTvis) [3] 
 

№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

1 qveyanam unda uzrunvelyos 
Sesabamisi moqmedeba, rome-
lic damtkicebuli iqneba 
sakanonmdeblo aqtebiT, 
wylisa da samrewvelo obi-
eqtebis  avariis konven-
ciebiT 

Seesabameba Tu ara dasa-
xuli moqmedebebi wylis  
da samrewvelo obieq-
tebis avariis konvenci-
ebs? 

  

 mdinaris wyalSemkrebi auzis aRwera 

2 geografiuli mdebareoba gaqvT Tu ara teri-
toriuli ruka po-
tencialuri gaჭuჭyiane-
bis avariis dros? 

   

3 wyalSemkrebi auzis ძiriTa-
di daxasiaTeba 

gaqvT Tu ara wyal-
Semkrebi auzis ძiriTadi 
aRweriloba? 

   

4 topografiuli da sxva 
aspeqtebi 

gaqvT Tu ara ძiriTadi 
topografiuli aRwera: 
reliefi,  flora, hid-
rogrifebi, saqalaqo da 
raionuli satrans-
porto komunikaciebi? 

   

5 geologia da niadagis 
struqtura 

gaqvT Tu ara  niadagis 
struqturisa da misi 
geologiuri aRwera? 

   

6 klimaturi pirobebi  gaqvT Tu ara klimaturi 
pirobebis aRwera 
(gansakuTrebiT 
naleqebis)? 

   

7 miwisqveSa wylebi da misi 
horizontebi 

gaqvT Tu ara Sesabamisi 
regionis miwisqveSa 
wylebis mdgomareobisa 
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

da misi horizontebis 
Sesaxeb aRweriloba? 

 
8 

wylis resursebis potencia-
luri damabinძurebis Camo-
naTvali 

arsebobs Tu ara wylis 
damabinძurebeli 
kompaniebis CamonaTvali? 

   

9 dabinძurebis gavrceleba zemoaRniSnul 
CamonaTvalSi  
gaTvaliswinebulia Tu 
ara Semdegi obieqtebi:  
 Camdinare wylebis 
gamwmendi nagebobebi? 
samrewvelo organizaci-
ebi? agroqimiuri sa-
warmoebi? 
naxSirbadis Sesanaxi 
obieqtebi? 
datanilia Tu ara rukaze 
es obieqtebi? gaangariSe-
bulia Tu ara eqstrema-
lur situaciaSi maTi 
gadatanis xangrძlivoba 
sagangebo hidrologiur 
pirobebSi? 

   

10 zedapiruli da miwisqveSa 
wylebis xarisxi 

gaqvT Tu ara wylis 
xarisxTan 
dakavSirebuli 
klasifikacia? 

   

11 miwisqveSa wylebis xarisxi gaqvT Tu ara informacia  
miwisqveSa wylebze sagan-
gebo situaciebis zona-
Si? 

   

12 sasmeli wylis momarageba gaqvT Tu ara aR-
weriloba sasmeli 
wylis wyalmomarage-
baze? 

   

13 samrewvelo wyalmomarageba gaqvT Tu ara aRwe-
riloba samrewvelo 
wyalmomaragebaze? 

   

14 sasoflo-sameurneo gaqvT Tu ara aRwe-
riloba soflis meur-
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

wyalmomarageba neobaSi wylis gamoyene-
bis Sesaxeb? 

15 dasvenebis adgilebi gaqvT Tu ara 
aRweriloba rekreaciul 
adgilebSi wylis gamo ye-
nebis Sesaxeb? 

   

16 TevzsaSeni meurneobebi gaqvT Tu ara aRwe-
riloba TevzsaSeni 
meurneobebis Sesaxeb? 

   

17 Tevzgamtari nagebobebi gaqvT Tu ara aRwe 
riloba wyalgadamRob 
nagebobebze Tevzsatari 
konstruqciebis 
Sesaxeb? 

   

 wyalTa meurneobis organizacia / kompetenturi organoebi 
18 kompetenturi organoebis 

movaleoba da saqmianoba 
 

gaqvT Tu ara yovel-
mxrivi aRwera wyalTa 
meur neobis organiza-
ciis aqmianobaze? 

   

19 kompetenturi organoebis 
gansazRvra 

 gaqvT Tu ara moq 
medebis gegmaSi 
kompetenturi organi-
zaciebis CamonaTvali? 

 gaqvT Tu ara Ca-
monaTvalSi im orga-
nizaciebis sia, romelTa 
daniSnulebac aris 
reagirebis gakeTeba 
sagangebo mdgomareobis 
SemTxvevaSi? 

  CamonaTvalSi aris Tu 
ara  organizaciebi, rom 
lebic pasuxismgebelni 
arian moqmedebis gegmis 
momzadebaze? 

 ,,dadebiTi“  pasuxis 
SemTxvevaSi gadaamowmeT
es organizacia aris Tu 
ara aRniSnuli moqmede-
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

bis gegmaSi? 
 mzadyofna sagangebo situaciebSi 

20 kapitaluri strategiuli 
obieqtis mSeneblobis dawye-
bis win an obieqtis eqsplua-
taciis daxurvisas sagangebo 
situaciebis moqmedebis gegma 
aucileblad  SeTanxmebuli 
unda iyos  qveynis mTavro-
basTan. Sesabamisad,  aucile-
belia  gaangariSdes evaku-
aciis moqmedebis dro dad-
genili erovnuli an saerTa-
Soriso kanonmdeblobiT 

 sagangebo situaciebSi 
moqmedebis dro dadge-
nilia Tu ara erovnu-
li kanonmdeblobiT? 

  gawerilia Tu ara moq-
medebis gegmaSi, avarie-
bis SemTxvevaSi, moqme-
debebis   dawyebisa da 
dasrulebis  vadebi? 

   

21 sagangebo situaciebSi 
moqmedebis gegma muSavdeba 
da mowmdeba operatorebis 
mier saSiSi obieqtebis nus-
xidan da kompetenturi or-
ganoebis mier. sabolood 
kompetenturi orga-
nizaciebis kiTxvaze maT unda 
imoqmedon erTmaneTTan 
kavSirSi da urTierTSeTan-
xmebis principze. 

  iTvaliswinebs Tu ara 
adgilobrivi kanon-
mdebloba sagangebo 
situaciebSi erTobliv 
Semowmebas moqmedebis 
gegmaSi - stiqiis 
zonaSi an mis sazRvrebs 
gareT? 

   

22 sagangebo situaciebSi 
moqmedebis gegma yovelTvis 
unda iyos gadaxedili 
aucileblobidan 
gamomdinare, magram ara 
naklebi 5 wlisa. 

 mSenebare obieqtze 
axali saSiSroebis 
aRmoCenis SemTxvevaSi? 

 obieqtis eqsplu-
ataciis dros axali 
saSiSroebis dadgenis 
SemTxvevaSi? 

 obieqtze axali dia-
gnostikis aparaturis 
an axali teqnologi-
ebis gamoyenebiT dama-
tebiTi uwesivrobis 
aRmoCenis SemTxvevaSi? 

   

23 sagangebo situaciebis dros 
moqmedebis gegmaSi aucileb-

 sagangebo situaciebis 
dros moqmedebis gegmaSi 
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

lad gaTvaliswinebuli unda 
iyos bunebis stiqiuri 
movlenis yvela saxe, ro-
gorc obieqtis avariis dama-
tebiTi mizezebi. Sesabamisad, 
damatebiTi informacia 
aucileblad Seyvanili unda 
iyos moqmedebis gegmaSi (mag. 
wyaldidobis dros rukaze 
daitanos datborvis kontu-
rebi). 

gaTvaliswinebulia Tu 
ara bunebrivi katas-
trofuli movlenebi: 

 wyaldidoba? 
 Rvarcofi? 
 mewyeri? 
 qariSxali? 
 xanძari? 
 saSiS obieqtTan axlos 

mdebare stiqiis kera? 

 winaswar gamafrTxilebeli sistemebi da signalebi 

24 sagangebo situaciebis dros 
aucilebelia arsebiTad  
mzadyofnaSi iyos winaswar 
gamafrTxilebeli sistemebi 
da signalebi. winaswar 
gamafrTxilebel sistemebs 
uyeneben or moTxovnas: 
1. organizaciis xelSi 
arsebuli gamzomi 
xelsawyoebis, maT Soris, 
sadgurebs Soris 
kavSirgabmulobis kavSiri  
da a.S. 
2. Sesabamisi teqnikuri 
aRჭurviloba romelic 
gamoavlens katastroful 
SemTxvevas da Seafasebs 
winaswar gamafrTxilebeli 
sistemebis da gangaSis 
signalis amuSavebas 

 gaqvT Tu ara winaswar 
gamafrTxilebeli siste-
mebisa da signalebis  
zusti aRweriloba? 

 cnobilia Tu ara 
ganmartebebi gamzomi 
xelsawyoebis ganawile-
bis Se saxeb? 

 aRwerilia Tu ara 
TanamSromloba gamzom 
sadgurebs Soris? 

 SeTanxmebulia Tu ara 
teqnikuri elementebis 
harmoniuli muSaoba  ? 

- gamovlineba 
- gafrTxilebis Sefaseba 
- gangaSis  mizanmimar-

Tuleba 

   

25 winaswar gamafrTxilebeli 
sistemebi montaJdeba saSiS 
obieqtebze operatoris mier 
da saxelmwifo organoebis 
mier mdinaris mTli ani wyal-
Semkrebi auzisaTvis. 

 TiToeul operators aqvs 
Tu ara Cabarebuli saSiS 
obieqtze erTi gama-
frTxilebeli sadguri, 
romelic mierTebulia 
erovnul gamafrTxilebel 
sistemasTan? 

   

26 winaswar gamafrTxilebeli   moqmedebs Tu ara winaswar    
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

sistemebi mierTebulia Tu 
ara saerTaSoriso moqmede-
bis gegmasTan, romelsac 
xelmძRvanelobs erToblivi 
organoebi 

gamafrTxil. Ronisძiebe-
bisa da gangaSis saerTaS. 
gegma?  

  Tu ,,diax“, maSin isini 
gaTvaliswinebulia Tu 
ara moqmedebis gegmaSi? 

27 saSiS obieqtebze aucilebe-
lia uwyveti monitoringi, 
romelic Seqmnis statisti-
kur rigs, uwyvet dakvir-
vebebs sxvadasxva doneze 
winaswar gamafrTxilebeli 
Ronisძiebebis dasaxvisaTvis. 
es dakvirvebebi unda iyos Se-
Tanxmebuli kompetentur 
organoebTan, Sesabamisi saer-
TaSoriso moqmedebis gegmas-
Tan, winaswar gamafrTxilebe-
li Ronisძiebebis dasaxvisaT-
vis (mag, mdinare mtkvris auzi 
da a.S.) 

  mimdinareobs Tu ara 
uwyveti monitoringi rea-
lur saSiS obieqtze ope-
ratoris mier? 

 gaqvT Tu ara gafrT-
xilebis saerTaSoriso 
gegmasTan wvdoma? 

 dadgenilia Tu ara 
raime barieri  winaswar 
gamafrTxilebeli Ro-
nisძiebebis gamoc-
xadebis dros? 

  TqvenTvis misawvdomia Tu 
ara stiqiebis xangrძlivo-
bis dro scenarebis mode-
lirebis  gaangariSebisas?  

  CarTulia Tu ara es 
scenarebi moqmedebis 
gegmaSi? 

   

 urTierTdaxmareba sagangebo situaciaSi 

28 praqtikulad, ramdenad 
Sesaძlebelia ur-
TierTdaxmareba, romelic 
unda ganaxorcielon kompe-
tenturma organoebma sxva 
qveynebis daxmarebiT 
sagangebo situaciebis dros. 

 kompetenturi organoebis 
mier damuSavebulia Tu 
ara tranzituli tvirTis 
gatarebis sqema? 

 arsebobs Tu ara SeTa-
nxmeba saxelmwifoebs 
Soris sagangebo situaci-
aSi urTierTdaxmarebis 
Sesaxeb? 

   

29 kompetenturma organoebma 
unda daamuSaon specialuri 
gegma maSvelebisa da specia-
luri teqnikisa tranziti-

 arsebobs Tu ara norma-
tiuli regulireba 
teqnologiisa da spec-
teqnikis Semoyvanis 
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№ 

kiTxvebi da aRwera 
moqmedebebis dagegmvisas 
sagangebo mdgomareobis 

gamocxadebis SemTxvevaSi 

kiTxvebi  
SemowmebisaTvis 

kompetenturi piris 
pasuxi 

diax nawilob- 
riv 

ara 

saTvis. Sesaxeb? 

30 

kompetenturma organoebma 
unda Seძlon avariebis 
likvidaciasTan dakavSire-
buli teqnologiebis 
gacvla.  

 saჭiroa teqnologi-
ebis gacvla? 

 gamocdilebisa da 
informaciis gacvla? 

 teqnikuri daxmarebis 
gaweva? 

   



532 

Tavi XXIX. wyaldidobiT sarisko zonebSi 
mcxovrebi   mosaxleobis ekologiuri 

ganaTlebis amaRleba 

sagangebo situaciebSi, maT Soris, wyaldidobebis dros mosax-
leobis qcevisa da moqmedebis wesebis codna TiToeuli mosaxlisaT-
vis, romelic cxovrobs stiqiis maRali riskis zonaSi, garda imisa, 
rom konkretuli xerxebis codnisa da racionaluri qmedebebis gan-
msazRvrelia, igi amave dros ganapirobebs eqstremalur pirobebSi 
adamianis fsiqologiur medegobas da TviTrwmenis ganmtkicebas.  

Tu mosaxleoba cxovrobs kaSxlis qveda biefSi, maSin igi gane-
kuTvneba maRali riskis zonas da man aucileblad unda icodes: 

 wyliT datborvis SesaZlo sazRvrebi, agreTve sacxovrebel ad-
gilTan uSualo siaxloveSi mdebare amaRlebuli adgilebi, rom-
lebic iSviaTad itboreba da maTTan misasvleli umoklesi gzebi.
praqtikam gvaCvena, rom didi wyalsacavebis garRvevisas xeobaSi
aRiZvreba cunamis tipis talRebi (ix. sur. 29.1), romelTagan
dacvis erTaderT saSualebas warmoadgens mosaxleobis organi-
zebuli evakuacia[11-18].

sur. 29.1. cunamis tipis talRis warmoSoba 

 TiToeuli ojaxis wevrma unda icodes evakuaciis, gegma, agreTve
uecrad movardnili da swrafad mimdinare wyaldidobis SemTxve-
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vaSi qcevis wesebi. daimaxsovron navebis, tivebisa da maTi damza-
debisaTvis saWiro samSeneblo masalebis Senaxvis adgilebi. 

 winaswar Seadginon evakuaciis dros Tan wasaRebi saWiro sabuTe-
bis, nivTebis da medikamentebis CamonaTvali. specialur Cemodan-
Si an zurgCanTaSi Caawyon saWiro Tbili tansacmeli, produqte-
bis, wylisa da medikamentebis maragi.  

 wyaldidobis saSiSroebisa (sur. 29.2) da evakuaciis Sesaxeb Se-
tyobinebis signalis miRebisTanave dadgenili wesiT dauyonebliv 
datovon SesaZlo katastrofuli datborvis saSiSi zona da ga-
davidnen usafrTxo raionSi an amaRlebul adgilas, Tan waiRon 
sabuTebi, Zvirfaseuloba, saWiro nivTebi da kvebis produqtebis 
ordRiani maragi. gatardnen registraciaSi saevakuacio punqtSi. 
evakuacias eqvemdebareba Sinauri cxovelebic. 

 

 
sur. 29.2. wyaldidoba mdinaris kalapotSi 

 

 saxlidan gasvlisas gamorTon eleqtrodeni da gazi, Caaqron 
cecxli RumelSi, Senobis gareT mdebare yvela mcuravi sagani 
daamagron an moaTavson damxmare saTavsebSi. Tu dro saSualebas 
iZleva, Zvirfasi saojaxo nivTebi gadaitanon saxlis zeda sar-
Tulebze an sxvenze. daxuron kar-fanjrebi, saWiroebisa da dro-
is arsebobis SemTxvevaSi, pirveli sarTulis fanjrebi da karebi 
amoWedon garedan ficrebiT.  
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 katastrofuli datborvis moulodneli ganviTarebis dros gar-
Rvevis talRis dartymisagan Tavdasacavad saWiroa swrafad dai-
kavon amaRlebuli adgili, avidnen msxvil xeze, myari nagebobe-
bis zeda iarusebze (sur. 29.3), Tu imyofebian wyalSi, talRis 
moaxloebisas, ar daibnen da ar SeSindnen, CayvinTon mis fuZesTan 
Rrmad wyalSi garkveuli dayovnebis Semdeg ki (wyalqveSa cur-
viT) amoyvinTon wylis zedapirze. wyalSi moxvedrisas curviT an 
mocurave saSualebebis gamoyenebiT gamovidnen mSral adgilas, 
ukeTesia gzis miwayrilze an dambaze, rac dautborav teritori-
amde advilad miRwevis saSualebas iZleva. 
adamianTa TviTevakuacia fexiT an xelmisawvdomi sacurao saSu-

alebebiT dasaSvebia Semdeg SemTxvevebSi: Tu pirdapir Cans dautbo-
ravi teritoria, daumTavrdaT kvebis produqtebi, garedan daxmare-
bis miReba uperspeqtivo xdeba an esaWiroebaT gadaudebeli samedi-
cino daxmareba. 

                    
   

sur. 29.3. wyaldidobis pirveladi TavdacviTi  
RonisZiebebi 

 

wyaldidobis dros gamoiCinon TavSekaveba da ar ahyvnen panikas. 
wesrigSi unda moiyvanon sanaosno saSualebebi, xolo maTi uqonlo-
bis SemTxvevaSi, uzrunvelyon adgilobrivi masalebisagan.  Tu aR-
moCndnen wyalSi, ecadon Tavidan moicilon mZime tansacmeli da fex-
sacmeli, gacuron dautboravi adgilebisaken. frTxilad iyvnen 
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wylis zedapirze mocurave sagnebis mimarT, raTa Tavidan aicilon 
SesaZlo tramva. 

Tu ar tardeba organizebuli evakuacia, maSvelebis mosvlamde 
an wylis donis dawevamde avidnen Senobis zeda sarTulebze, saxura-
vebze, xeebze an sxva amaRlebul sagnebze. amave dros ganuwyvetliv 
gadascen signali ubedurebis Sesaxeb: dRisiT - joxze damagrebuli, 
kargad xilvadi qsovilis naWris gamofeniT an misi qneviT, xolo 
dabnelebisas  SuqsignaliT da perioduli SexmianebiT. maSvelebis 
moaxloebisas wynarad, panikis gareSe, frTxilad gadavidnen sacu-
rao saSualebaSi. amasTanave, ganuxrelad Seasrulon maSvelebis 
moTxovnebi, ar dauSvan sacurao saSualebis gadatvirTva. mgzavro-
bis dros ar datovon Tavisi adgili, ar Camojdnen gare zRudaraze, 
zustad Seasrulon ekipaJis miTiTebebi. 

wyaldidobis dros, imis garda, rom ubedurebis raionSi iSleba 
arsebuli samedicino momsaxurebis sistema, warmoiqmneba mTeli rigi 
sxva seriozuli problemebic. nagebobaTa ngrevis Sedegad mwyobri-
dan gamodis iseTi saarsebo mniSvnelobis mqone obieqtebi, rogori-
caa eleqtromomarageba da sasmeli wylis mommaragebeli nagebobebi. 
SeiZleba Seiqmnas antisanitaruli pirobebi, rasac Tan sdevs infeq-
ciur daavadebaTa gavrcelebis saSiSroeba. amitom es sakiTxebi Sesa-
bamisi raionebis janmrTelobis dacvis samsaxurTa mudmivi yuradRe-
bis qveS unda iyos. 
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ZiriTadi daskvnebi da rekomendaciebi 
hidroteqnikuri nagebobebisa da hidrokvanZebis usafrToebisa da 

saimedoobis arsebuli Teoriuli modelebis ganxilvisa da Sefase-
bebis safuZvelze, nagebobebSi arsebuli mosalodneli uwesivro-
bebis droulad dadgenisa da maTi likvidaciis mizniT SemoTavaze-
bulia Semdegi saxis ZiriTadi daskvnebi da rekomendaciebi:  

 eqspluataciaSi xangrZlivad myof hidrokvanZebze, rogorc cal-
keuli, ise gansazRvruli jgufis obieqtebisaTvis dadginda gare
faqtorebis (miwisZvrebis, egzogenuri movlenebis, wyaldidobe-
bis, eroziuli procesebis, Rvarcofebisa da a.S.) zemoqmedebiT
gamowveuli uwesivrobis saxeobebis cvlilebis kanonzomi-
erebebi;

 hidronagebobebis, calkeuli kvanZebis uwesivrobis saxeobebisa
da, saerTod, maTi mdgomareobis Sesafaseblad SemoTavazebulia
usafrTxo eqspluataciis xangrZlivobis saangariSo albaTuri
xasiaTis damokidebulebebi;

 daZvelebuli nagebobebis eqspluataciis drois gasaxangrZli-
veblad gamoyenebulia saimedoobis Teoriis modificirebuli da
ramdenadme aprobirebuli meTodebi, romlebic warmoadgenen
stoqastikuri xasiaTis modelebs;

 daZvelebul hidrokvanZebze sareabilitacio samuSaoebis ganxor-
cielebis mizanSewonilobis dadgenis mizniT SemoTavazebulia
damokidebulebebi, romlebic saSualebas iZleva dadgindes
aRdgeniTi samuSaoebis ganxorcielebis xangrZlivoba profilaq-
tikur da saremonto samuSaoebze daxarjuli Tanxebisa da
ganxorcielebuli RonisZiebebis ekonomiuri efeqturobis
gaTvaliswinebiT;

 kvlevebis Sedegad miRebuli damokidebulebebi saSualebas
iZleva Tavidan iqnes acilebuli mosalodneli uwesivrobebi, rac
uzrunvelyofs avariebis, katastrofebisa da ekologiuri
krizisebis Serbilebas, aseve daZvelebuli hidrokvanZebisaTvis
avariis sawinaaRmdego RonisZiebebis gegmazomierad da droulad
ganxorcielebas;

 nagebobebis eqspluataciis xangrZlivobis gazrdis mizniT maTi
mwyobridan gamosvlis drois gadasavadeblad da avariuli
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situaciebis Tavidan asarideblad, mizanSewonilia gamoyenebul 
iqnes saimedoobis Teoriis aprobirebuli tradiciuli meTodebi;  

 SemoTavazebuli rekomendaciebis gauTvaliswineblobasa da 
ganviTarebuli qveynebis gamocdilebis ignorirebas mivyavarT 
maTi funqcionirebis unaris daqveiTebamde, rac xSirad 
avariebisa da katastrofebis mizezi xdeba. 

Jinvalis hidrokvanZze - miwis kaSxalze  2019 - 2023 wlebSi Catare-
buli savele-samecniero  da Teoriuli kvlevebis Tanaxmad  SeiZleba 
gakeTdes Semdegi saxis zogadi da ZiriTadi daskvnebi: 

  warmodgenili da Sefasebulia maRlivi kaSxlebis roli wyal-
didobebis regulirebis saqmeSi da maTi eqspluataciis dros mu-
Saobis saimedoobisa da riskis gansazRvris aucilebloba;  

 ganxiluli da Sefasebulia kritikuli mdgomareobisa da riske-
bis portfolios analizis (CAPRA) modelis dadebiTi da sensi-
tiuri mxareebi; ganxilulia (CAPRA) modelSi Casmuli riskebis 
arsi da misi marTvis mimarTulebebi riskebis CarCos kritikuli 
mdgomareobisa da riskebis portfolios ZiriTadi ganmsazRvre-
li parametrebis mxedvelobaSi miRebiT; warmodgenilia riskebis 
identifikaciisa da misi analizis, riskebis marTvisa da sapasuxo 
RonisZiebebis, aseve Tvisobrivi Sefasebis mimarTulebebi;  

 gadamuSavebuli da dazustebulia kompiuteruli programebis 
(volna-4 da  MIKE-21)  algoriTmebi da  GIS teqnologiebis ga-
moyenebiT SemoTavazebulia Jinvalis miwis kaSxlis sxvadasxva 

ngrevis xarisxiT (Ep = 1,0;  0.75, 0,50; 0,25) SesaZlo avariis 
SemTxvevaSi warmoSobili cunamis tipis talRis hidrodinamiku-
ri parametrebis prognozirebis meTodologia drois faqtoris 
gaTvaliswinebiT da dadgenilia datborili teritoriebis kon-
turebi (duSeTisa da mcxeTis municipalitetis teritoriebi, q. 
Tbilisisa da q. rusTavis teritoriebi) Sesabamisi risk-faqto-
rebis mxedvelobaSi miRebiT; 

 Teoriuli da savele samecniero kvlevebis analizis safuZvelze, 
aseve Jinvalis miwis kaSxalze wylis nakadis gadadinebis Sem-
TxvevaSi, rodesac xdeba talRebis provocireba, dadgenilia  
wyalsacavSi formirebuli eqstremaluri talRebis Seswavlisa 
da riskebis prognozirebis mizniT mcire amplitudiani talRebis 
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Teoriis safuZvelze arastacionaruli talRuri sasazRvro amo-
canebis or - (2D) da samganzomilebiani (3D) maTematikuri mode-
lebis ricxviTi formulireba;  

 dadgenilia cunamis tipis talRis moZraobis siCqare, datboril 
teritoriebze wyaldidobis siRrmeebi da maTi ganSladobis geo-
metriuli zomebi mdinaris kalapotis simetriis RerZidan mar-
cxena da marjvena napirebze; monacemebi GIS teqnologiebis gamo-
yenebiT datanilia cifrul rukaze;  

 Jinvalis wyalsacavze 2019 - 2023 wlebSi eqspediciis periodSi 
ganxorcielebuli savele samecniero da Teoriuli kvlevebis 
analizis safuZvelze Jinvalis miwis kaSxlis SesaZlo avariis 
SemTxvevaSi dadgenilia wyliT datborili teritoriebis maRali 
riskis mqone farTobebi da mosaxleobis raodenoba, romelic 
duSeTisa da mcxeTis raionis municipalitetebSi pirveli miax-
loebiT Seadgens 14 823 adgilobriv mosaxles;  

 samecniero naSromSi pirvelad damuSavda meTodologia, sadac 
yuradReba gamaxvilebulia stiqiis Sedegad miyenebuli zaralis 
Sefasebaze, aRricxvasa da dazaralebuli mosaxleobis sareabi-
litacio gegmis damuSavebaze, analizsa da mdgradobaze;   

 Jinvalis miwis kaSxlis SesaZlo avariis SemTxvevaSi miyenebuli 
zarali pirveli miaxloebiT warmodgenilia, rogorc uSualod 
hidroteqnikuri obieqtisadmi miyenebuli zaralis, mrewvelobis, 
soflis, satyeo, komunaluri meurneobebisa da adamianuri 
msxverpliT gamowveuli zaralis jami;  

 wyaldidobis sarisko zonebSi mcxovrebi mosaxleobis ekologi-
uri ganaTlebis amaRlebis mizniT ganxiluli da Sefasebulia sa-
gangebo situaciebSi, maT Soris, wayaldidobis dros  qcevisa da  
moqmedebis wesebis  codna mosaxleobisaTvis, romelic cxovrobs 
stiqiis maRali riskis zonaSi;   

  warmodgenilia konkretuli xerxebisa da racionaluri qmedebe-
bis ganmsazRvreli codnis mimarTulebebi, romlebic amave dros 
ganapirobebs eqstremalur pirobebSi adamianis fsiqologiur me-
degobasa da TviTrwmenis ganmtkicebas. aRniSnulia, rom Tu mo-
saxleoba cxovrobs kaSlis qveda biefSi, maSin igi ganekuTvneba 
maRali riskis zonas da  mosaxleobam unda icodes wyliT dat-



ZiriTadi daskvnebi da rekomendaciebi                               539  
 

 

borvis SesaZlo sazRvrebi, agreTve sacxovrebel adgilTan uSu-
alo siaxloveSi mdebare amaRlebuli adgilebi, romlebic iSvia-
Tad itboreba da maTTan misasvleli umoklesi gzebi.  

 kaSxlis qveda biefSi e.i. wyaldidobis maRali riskis zonaSi 
mcxovrebma adgilobrivma mosaxleobam,  ojaxis TiToeulma wev-
rma unda icodes  evakuaciis gegma, samedicino momsaxurebis sis-
temis mdebareoba, aseve uecrad movardnili da swrafad formi-
rebuli wyaldidobis SemTxvevaSi qcevis wesebi da misi ganxor-
cielebis gzebi.  
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