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angariSis I TavSi ganxilulia saqarTvelos mdinareTa zedapiruli 

Camonadenis formirebis empiriul-statistikuri da wyalbalansuri mod-
elebi, romelTa agebisaTvis gamoyenebulia 40-50 wlis hidrometeorologi-
ur dakvirvebaTa monacemebi. am modelebis safuZvelze SemoTavazebulia 
zedapiruli Camonadenis mgrZnobiarobis (mowyvladobis) gansazRvrisa da 
Camonadenis reaqciis Sefasebis meTodebi klimaturi cvlilebebis pirobeb-
Si. rogorc magaliTi, SerCeulia prioritetuli regionebis mdinareTa 
auzebi: dasavleT saqarTveloSi – md.cxeniswylis auzis zemo weli, 
md.rionis auzi – sof. alpanas da sof. saqoCakiZes kveTebi; aRmosavleT 
saqarTveloSi – mdinareebis alaznisa da ioris auzebi, md.mtkvris auzi – q. 
Tbilisis kveTi. SerCeuli auzebisTvis Sefasebulia zedapiruli Camonad-
enis mgrZnobiaroba gasul saukuneSi gamovlenil klimatis cvlilebaTa 
mimarT. mocemulia, aseve, mdinareTa zedapiruli Camonadenis cvlilebis 
klimaturi prognozi globaluri daTbobis konkretuli scenarebis piro-
bebSi. 

angariSis II TavSi Seswavlilia saqarTvelos mdinareTa miwisqveSa 
Camonadenis formirebis sakiTxebi, niadag-gruntis wylebis maragis genezisi, 
misi gaangariSebis safuZvlebi. SemoTavazebulia gruntis wylebis gan-
sazRvris operatiuli meTodi, romelic emyareba zamTris periodSi mdi-
nareTa minimalur saSualo Tvis xarjebis gamoyenebas da Sedegebi 
Sedarebulia hidrografis danawevrebiT miRebul maxasiaTeblebTan. aR-
niSnulia maTi Sesabamisoba da Tanxvedra misaRebi cdomilebis farglebSi.  

mocemulia miwisqveSa Camonadenis reaqciis gansazRvris meTodi 
klimaturi cvlilebebis mimarT. warmodgenilia kvlevis Sedegebi, rom-
lebic exeba: gruntis wylebis maragis teritoriul ganawilebas (zon-
alobas) da mis cvlilebebs adgilis simaRlis mixedviT; maTi Sidawliuri 
ganawilebis Taviseburebebs; maragis dinamikas gasuli saukunis 50 wliani 
periodisTvis; miwisqveSa Camonadenis dasaxasiaTeblad mdinareTa hidro-
grafiuli grZivi profilebis kompleqsis agebas. SemoTavazebulia mdi-
nareebis saSualo wliuri xarjebis saprognozo gamosaxulebebi gruntis 
wylebis maragis gamoyenebiT mdinareebis rioni (sof. alpana), mtkvari 
(q.Tbilisi) da Jinvalis wyalsacavSi Camdinare fSavis, TeTri da Savi 
aragvis wylebis magaliTze. warmodgenilia md.rioni – sof. alpana da 
md.mtkvari – q.Tbilisis kveTebisTvis miwisqveSa Camonadenis SesaZlo 
cvlilebis klimaturi prognozi globaluri daTbobis scenarebis pirobeb-
Si. 

angariSis III TavSi mocemulia daskvniTi cxrilebi dasavleT da aR-
mosavleT saqarTvelos 15 teritoriuli zonisTvis zedapiruli Camonadenis 
resursebisa da gruntis wylebis maragis Tanamedrove mdgomareobis 
amsaxveli monacemebiT, maTi mosalodneli cvlilebis klimaturi 
prognozis Sedegebi globaluri daTbobis scenarebis mixedviT. warmodge-
nilia, aseve, saqarTveloSi zedapiruli da miwisqveSa Camonadenis amsaxveli 
ruka, Sesabamisi cifruli masaliT. 
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1.saqarTvelos zedapiruli wylis resursebis sabaziso mdgomareobis 

Seswavla klimatis cvlilebis gaTvaliswinebiT 

rogorc cnobilia, saqarTvelos mtknari wylis resursebi Sedgeba: (a) 
mdinareuli Camonadenis zedapiruli da miwisqveSa mdgenelebisagan; (b) mi-
wisqveSa wylebidan, romlebic ar monawileoben mdinareul sazrdoobaSi da 
Caedinebian uSualod zRvaSi; (g) myinvarebis, tbebis da Waobebis wyle-
bidan[39,51-53]. 

saqarTvelos zedapiruli wylis jamuri resursebi 100 km3-s aRemateba. 
aqedan, mdinareebis wilad modis daaxloebiT 65 km3, myinvarebis - 30 km3, tbe-
bis - 0.7 km3, wyalsacavebis - 3.3 km3, Waobebis - 1.9 km3 moculobis wyali, maT 
Soris daaxloebiT 36 km3, romelic Tavmoyrilia myinvarebSi, tbebSi, wyal-
sacavebsa da WaobebSi, wylis resursebis saukunovan marags warmoadgens da 
wylis wrebrunvaSi nakleb monawileobas iRebs. 65.2 km3 moculobis mdinaris 
jamuri wliuri Camonadenidan 56.5 km3 formirdeba saqarTvelos terito-
riaze, rac mTeli Camonadenis 87%-s Seadgens. danarCeni 8.7 km3 (13%) Semodis 
mis gareT mdebare somxeTis da TurqeTis teritoriebidan. saqarTveloSi es 
resursebi araTanabradaa ganawilebuli. dasavleT saqarTveloze modis 50.4 
km3 an 77% wliuri Camonadenisa (43.8 km3 - adgilobrivi da 6.6 – tranzitu-
li), xolo aRmosavleT saqarTveloze – 11.8 km3 an 23% (12.7 km3 – adgi-
lobrivi da 2.1 km3 –tranzituli). regionebSi hidrologiur TaviseburebaTa 
did mravalferovnebas gansazRvravs mTa-goriani qveynisaTvis damaxasiaTe-
beli fizikur-geografiuli da klimaturi pirobebis mravalsaxeoba. 

monacemebi regionSi zedapiruli Camonadenis reJimis mravalwliur 
maxasiaTeblebze da wylis resursebze Sesulia mdinareTa hidrografiuli 
aRweris monografiuli xasiaTis SromebSi [39,46-48,51-53]. garda mdinareebisa, 
maTSi warmodgenilia, agreTve, monacemebi arxebze, tbebze da wyalsa-
cavebze. calke tbebisa da wyalsacavebis hidrografiul aRweras eZRvneba 
naSromebi [49,50]. yvela am sacnobaro gamocemebSi gamoyenebulia ZiriTadaT 
gasuli saukunis dakvirvebaTa masalebi – informacia hidrologiur ri-
gebze SemoisazRvreba 60-70-iani wlebis monacemebiT. mogvianebiT, 90-iani 
wlebis dasawyisisTvis gamocemul monografiebSic ki wylis resursebis 
mdgomareobis Sefaseba eyrdnoba dakvirvebaTa masalebs 1980 wlis CaTvliT 
[39,51]. mxolod gaeros klimatis CarCo konvenciaze saqarTvelos pirveli 
erovnuli Setyobinebis angariSis Sedgenisas nawilobriv gamoyenebulia 80-
iani wlebis hidrologiuri monacemebi [3,19,36]. amrigad, saqarTveloSi zed-
apiruli wylis resursebis Tanamedrove sabaziso mdgomareobis dasa-
zusteblad aucilebelia bolo TiTqmis 25 wliani periodis dakvirvebaTa 
rac SeiZleba srulad gaTvaliswineba.  
 

1.1. klimatis cvlilebis mimarT wylis resursebis mgrZnobiarobisa da 
mowyvladobis indikatorebis dadgena da yvelaze mowyvladi mdinareTa 

auzebis SerCeva 
problemis mdgomareoba dedamiwaze mimdinare globaluri daTbobis 

fonze, rac msoflio meteorologiuri qselis monacemebiT Sefasebulia 
daaxloebiT 0.6 0C-iT XX saukunis ganmavlobaSi, samxreT kavkasiaSi kli-
maturi sistemis reaqcia Zalze araerTgvarovani aRmoCnda. kerZod, ga-
movlenili iyo sakmarisad mniSvnelovani saukunovani daTboba aRmosavleT 
saqarTvelos teritoriaze calkeul SemTxvevaSi saSualo wliuri tempera-
turis zrdis maqsimaluri SefasebiT 0.5-0.7 0C da zomieri aciveba dasavleT 
saqarTveloSi temperaturis maqsimaluri daweviT mis zogierT raionebSi 
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0.3-0.5 0C–iT [1-3]. araerTgvarovani aRmoCnda, agreTve, naleqTa jamebis 
cvlileba 1936-1995 wlebis ganmavlobaSi dakvirvebaTa 60-wliani periodi-
saTvis [3-5]. saqarTvelos teritoriis umetes nawilze gamovlenil iqna 
wliuri naleqebis kleba 5-10%-mde, xolo aRmosavleT kavkasionis 
maRalmTian zonaSi Semcirebis maqsimalurma sididem Seadgina 10-15%. 
naleqebis zrda aRiniSna kolxeTis dablobze, aWaris maRalmTian raionebSi 
da dasavleT kavkasionis maRalmTian zonaSi, sadac maTi mateba ar aRemate-
boda wliuri jamebis 5-10%-s. naleqTa wliuri raodenobis zrdis maqsimumi 
dafiqsirda aRmosavleT saqarTvelos dedofliswyaros raionSi, sadac 
matebam Seadgina 10-15%. amasTan, atmosferos tenSemcveloba saqarTvelos 
teritoriaze mTlianobaSi ar Secvlila, Tumca dasavleT da aRmosavleT 
saqarTvelos calkeul raionebSi dafiqsirebuli iyo maTi saukuneobrivi 
svlis orive niSnis tendenciebi [6-8]. kavkasiaSi klimatis araerTgvarovani 
reaqcia globalur daTbobaze SeiZleba aixsnas adgilobrivi fizikur-
geografiuli pirobebiT, Savi da kaspiis zRvebis gavleniT, mTian regionSi 
mimdinare mezo-da mikrocirkulaciuri procesebiT, bunebriv garemoze 
mzardi anTropogenuli zemoqmedebis sivrciT-droiTi ganawilebis Tavise-
burebebiT. 

wyalbrunvis cikli sistemaSi „atmosfero-qvefenili zedapiri“ Sei-
cavs wylis orTqlis gardasaxvebs Semdegi sqemis mixedviT: „tenSemcveloba 
an wylis maragi atmosferoSi-Rrublianoba-naleqebi-aorTqleba-Camonadeni“. 
radgan Rrublianoba, naleqebi da aorTqleba mniSvnelovnad damokidebuli 
arian atmosferoSi temperaturisa da sinotivis reJimze, misma cvalebado-
bam SeiZleba gamoiwvios tenbrunvis komponentebis, kerZod ki Camonadenisa 
da wylis resursebis sagrZnobi cvlileba [9-12]. 

amrigad, mosalodnelia Camonadenis gansxvavebuli reaqcia klimaturi 
cvlilebebis am araerTgvarovnobis mimarT saqarTvelos dasavleT da aR-
mosavleT regionebis mdinareTa auzebSi. klimaturi cvlilebebi, upirveles 
yovlisa temperaturis da naleqebis variaciebi, moqmedeben ra hidrologi-
uri ciklis komponentebze – aorTqlebaze, evapotranspiraciaze, Tovl-
wvimian da myinvarul sazrdoobaze, filtraciaze, gruntis wylebze, mdi-
nareTa Camonadenze, iwveven maTi reJimebis cvlilebas [13-15].  SeiZleba da-
vaskvnad, rom klimaturi cvlilebebis araerTgvarovnobis erT-erT mniS-
vnelovan Sedegad gaxdeba mdinareTa Camonadenis gansxvavebuli reaqcia, ma-
Ti hidrologiuri reJimis da mTlianad saqarTvelos wylis resursebis 
cvlileba. am cvlilebaTa tendenciebze mniSvnelovnad aris damokidebuli 
ekonomikis dargebis mdgradi ganviTareba, gansakuTrebiT soflis meur-
neobis da hidroenergetikis, mosaxleobis wyalmomaragebis, wyalresursuli 
da wyalsameurneo sistemebis funqcionireba. amitom, klimaturi variaciebis 
mimarT mdinareTa Camonadenis reaqciis, mdinareTa hidrologiuri reJimisa 
da wylis resursebis cvlilebis gamokvleva Zalze aqtualuria da gaaCnia 
rogorc samecniero, aseve gamoyenebiTi mniSvneloba. aRvniSnavT, rom 
pirvelad am mimarTulebiT gamokvlevebi dawyebuli iyo saqarTveloSi 
klimatis cvlilebis pirveli erovnuli Setyobinebis proeqtis Sesru-
lebasTan dakavSirebiT [3,16]. 

amocanis dasma. wylis balansze da Camonadenis formirebaze klimatis 
cvalebadobis gavlenis gamokvlevaSi SeiZleba gamovyoT ori midgoma. 
Tanaxmad pirveli midgomisa, klimatis maformirebeli faqtorebis cvli-
lebebis gavlenas mdinareTa Camonadenze swavloben ZiriTadad empiruli 
monacemebis safuZvelze [15,17-21]. magaliTad, [17]-Si gamoyenebulia yofil 
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sabWoTa kavSiris teritoriaze ganlagebuli 640 hidrologiuri saguSagos 
1951-1980 wlebis monacemebi mdinareTa saSualo wliuri Camonadenis Sesaxeb, 
romelTa reJimi ar aris damaxinjebuli adamianis sameurneo qmedebiT. gam-
oyenebulia, agreTve 44 meteosadguris monacemebi haeris saSualo wliur 
temperaturaze da 52 sadgurisa – naleqTa wliur jamebze. empiriuli 
rigebis dinamikis Sesaswavlad Catarebulia maTi winaswari gasworeba 
(gagluveba), wrfivi trendebis ageba umcires kvadratTa meTodis daxmare-
biT. mocemulia sabWoTa kavSiris teritoriaze saSualo wliuri Camonad-
enis, naleqTa jamebisa da haeris temperaturis cvlilebaTa ganawileba 
ganxilul periodSi. kerZod, kavkasiaSi ar aris dafiqsirebuli tempera-
turisa da naleqebis cvlileba, magram, aRniSnulia saqarTvelos terito-
riaze mdinareTa Camonadenis dadebiTi trendebi. es winaaRmdegobrivi 
Sedegi  SeiZleba aixsnas regionis kvlevisaTvis gamoyenebul mcirericxo-
van sadgurTa monacemebiT da dakvirvebaTa SedarebiT mokle rigebiT. au-
cilebelia am sakiTxis ufro Rrmad Seswavla. 

[15]-Si warmodgenilia ruseTis federaciaSi wylis resursebisa da 
mdinareebSi wylis reJimis Tanamedrove da saprognozo cvlilebebi, ga-
mowveuli klimaturi variaciebiT. wylianobis Tanamedrove cvlilebis 
gamosakvlevad gamoyenebulia 300-ze meti mdinaris Camonadenis monacemi, 
romlebsac axasiaTebT xangrZlivi dakvirvebebis rigebi da gaaCniaT hi-
drologiuri reJimi, Tavisufali sameurneo zemoqmedebidan. bolo aT-
wledebSi umetes mdinareebisaTvis gamovlenilia wylis resursebis mateba. 
wylianobis mniSvnelovani zrda daikvirveba md.volgis auzSi, romlis 
CrdiloeT da Crdilo-aRmosavleT nawilebSi 1978-2000 wlebis periodSi 
saSualo wliurma Camonadenma gadaameta normas 20-30%-iT. aRniSnulia, rom 
es mateba imyofeba wliuri Camonadenis bunebrivi cvalebadobis sazRvrebSi. 
Catarebuli analizis safuZvelze Sesrulebulia ruseTis teritoriis 
daraioneba mdinareebis wliuri da sezonuri Camonadenis Tanamedrove 
cvlilebaTa xarisxis mixedviT. uaxloes aTwledebSi wylis resursebis da 
hidrologiuri reJimis mosalodnel cvlilebaTa Sesafaseblad Semo-
Tavazebulia meTodologia, dafuZnebuli „klimati-wylis resursebi“ siste-
maSi procesebis modelirebaze. amisaTvis gamoyenebulia klimaturi sce-
narebi, miRebuli atmosferos zogadi cirkulaciis modelebidan. gakeTebu-
lia daskvna, romlis mixedviT XXI saukunis pirvel naxevarSi ar aris mo-
salodneli mosaxleobis wyaluzrunvelyofisa da ekonomikis gauareseba 
ruseTis umetes teritoriaze. 

SromaSi [20], romelic exeba klimatis cvlilebis gavlenas kavkasiis 
mdinareTa Camonadenze, aRniSnulia haeris temperaturisa da naleqTa ra-
odenobis mateba did kavkasionze da mis mTiswina raionebSi. zogierT mdi-
narisaTvis gamovlenilia Camonadenis zrda – trendi dadebiTia da Sead-
gens 0.015 – 0.120 m3/(wm•weli) (magaliTad mdinareebi sulaki, laba, mzimTa da 
sxv.), xolo sxvebze dafiqsirda Camonadenis Semcireba – trendi uaryofiTia 
da igi tolia 0.015 – 0.700 m3/(wm•weli) (mdinareebi mtkvari, enguri, Tergi, 
yubani, kuma da sxv.). klimatur scenars safuZvlad daedo paleoklimaturi 
monacemebi. aRniSnulia, rom XXI saukunis pirvel naxevarSi kavkasiaSi 
mosalodnelia mateba haeris temperaturis 3-6 0C-iT, xolo naleqTa wliuri 
raodenobis – 10-25%-iT. am scenaris mixedviT 2050 wlisaTvis didi kavkasio-
nis CrdiloeT kalTebze varaudoben Camonadenis zrdas 37%-iT, xolo 
samxreT ferdobebze – 32%-iT. Tanamedrove gamyinvarebis farTobi daiklebs 
da 2000-2050 ww periodisaTvis Semcirdeba 30%-iT. aman unda gamoiwvios myin-
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varuli Camonadenis kleba 37%-iT. Camonadenis moculobis gazrda ga-
moiwvevs negatiur Sedegebsac – eroziuli procesebis intensiurobisa da 
Rvarcofuli aqtiurobis matebas, katastrofuli wyaldidobebis ganmeo-
radobis zrdas. 

empiriul-statistikuri kavSirebis gamoyenebaze agebulia gamokvleva 
somxeTSi mdinaruli Camonadenis prognozTan dakavSirebiT klimatis glob-
aluri cvlilebis sxvadasxva scenarebis pirobebSi [18]. Seswavlilia  
Camonadenis kavSiri haeris temperaturas da atmosferul naleqebTan 10 
auzisaTvis. dadgenilia, rom maRalmTian pirobebSi Camonadeni ZiriTadad an 
ucvlelia, an gaaCnia zrdis tendencia. mTiswineTisa da mTiani 
auzebisaTvis raime gansazRvruli kanonzomiereba ar gamovlinda. 

mdinareTa ori tipiuri auzisaTvis, romlebic mdebareoben acivebis 
(md. sufsa, dasavleT saqarTvelo) da daTbobis (md.xrami, aRmosavleT 
saqarTvelo) regionebSi, Catarebulia haeris da niadagis temperaturebis, 
wylis orTqlis parcialuri wnevis, SefardebiTi sinotivis, naleqebisa da 
Camonadenis saukunovan cvlilebaTa Sefaseba [22]. meteoelementebis da 
Camonadenis cvlilebis sidideebi gansazRvrulia wrfivi trendebis agebiT, 
romlebic warmoadgenen empiriuli rigebSi saSualo Tviur maxasiaTebelTa 
mravalwliuri ryevadobis aproqsimacias 1906-1995ww periodisaTvis. dadge-
nilia, rom md.sufsas auzSi haeris da niadagis temperaturebis saukunovani 
kleba mimdinareobs atmosferos tenSemcvelobis mcire ryevadobisa da wy-
alSemkrebze naleqebis mniSvnelovani Semcirebis fonze, rasac Tan ar ax-
lavs Camonadenis sididis SesamCnevi cvlileba. aRniSnuli Seusabamoba 
axsnilia Tovlis safarSi atmosferuli tenis kondensaciis Sedegad 
damatebiTi wylis maragis formirebiT. 

md. xramis auzSi haeris da niadagis temperaturebis mateba aRiniSneba 
atmosferos tenSemcvelobis, naleqebisa da Camonadenis praqtikulad uc-
vleli sidideebis pirobebSi.  

TiToeul sakvlev raionSi Camonadenisa da naleqebis saSualo Tviur 
mniSvnelobaTa Soris kavSiris gamoxatvisaTvis SemoTavazebulia empiriul-
statistikuri gamosaxulebani.   

meore midgomis Tanaxmad rig SromebSi [14,23-32] klimatwarmomqmnel 
faqtorebis cvlilebaze mdinareTa Camonadenis reaqciis regionalur Ta-
viseburebaTa SeswavlisaTvis gamoyenebulia Camonadenis formirebis maTe-
matikuri modelebi. magaliTad, [30]-Si damuSavebulia wylis balansis sto-
qasturi modeli, romelic iZleva saSualebas gamoTvlil iqnas Camonadenis 
Sidawliuri ganawileba Tveebis mixedviT. igi akmayofilebs Semdeg ZiriTad 
moTxovnebs: a) Semomavali parametrebi warmoadgenen meteorologiur da hi-
drologiur dakvirvebaTa standartul monacemebs; b) igulisxmeba, rom 
cnobilia klimaturi elementebisa da zedapiruli procesebis rigi gasaSu-
alebuli maxasiaTeblebi; g) modelis sakalibro parametrebis ricxvi mci-
rea; d)klimatis cvlilebaTa mimarT wylis balansis mgrZnobiarobis 
dadgena SesaZlebelia alternatiuli klimaturi scenarebis mixedviT, 
romlebsac safuZvlad udevs “istoriuli” monacemebi. sxvadasxva sce-
narebis gaTvaliswineba xdeba Mmodelis Semavali parametrebis saSualebiT. 
modelis stoqasturobas ganapirobebs wylis balansis komponentTa, agreTve 
Semomavali da gamomavali parametrebis aRwera albaTobaTa ganawilebebiT. 
modeli gamoyenebulia evropisa da afrikis zogierTi mdinaris Camonadenis 
mgrZnobiarobis dasadgenad wyalSemkrebze haeris temperaturisa da 
naleqTa jamebis klimatur cvlilebaTa mimarT. 
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[24,25,28]-Si yazaxeTis pirobebisaTvis gamokvleulia havis anTropoge-
nul cvlilebaTa SesaZlo gavlena mdinareebis Camonadenze, zedapiruli 
wylebis resursebze. amisaTvis gamoyenebulia mTis mdinareTa Camonadenis 
formirebis maTematikuri modeli, damuSavebuli [40]-Si. igi aRwers 
Tovldagrovebis procesebs, wvimis mosvlas wyalSemkrebze, jamur aor-
Tqlebas, aqtiuri tenbrunvis zonaSi wylis maragis cvlilebebs, niadag-
gruntis gayinvas da galRobas, atmosferuli naleqebis dakavebas mcena-
reuli safariT, zedapiruli, niadag-gruntovani da gruntovani Camonadenis 
formirebas, mdinaris qselSi wylis midinebas, Camket kveTSi CamonadeniT 
mis transformacias. modelis ZiriTad Semaval parametrebs warmoadgenen 
temperaturisa da naleqTa jamebis dReRamuri saSualo mniSvnelobebi. mod-
elireba warmoebs 24-saaTiani droiTi intervalebiT. SesaZlebelia modelis 
parametrebis Secvla zonaluri simaRleebis, mTis ferdobebis daxrilobisa 
da eqspoziciis, qvefenili zedapiris xasiaTis (Ria, tyiani, myinvaruli da 
sxv.) mixedviT. gamoyenebulia klimaturi scenaris sxvadasxva varianti, ro-
melic miRebulia atmosferos zogadi cirkulaciis modelirebis Sedegad 
da iTvaliswinebs haeris temperaturisa da naleqTa jamebis cvlilebas at-
mosferoSi naxSirorJangis koncentraciis gaorkecebisas [33]. yvelaze 
misaRebi klimaturi scenaris gaTvaliswinebiT aRniSnulia yazaxeTis zeda-
piruli wylis resursebis sagrZnobi Semcireba, romelic yvelaze mkveTrad 
gamoxatulia uxvwylian wlebSi. es ki iwvevs aseTi wlebis ganmeoradobis 
Semcirebas. 

[23]-Si ganxilulia Tvis wylis balansze agebuli modeli, romelic 
iZleva saSualebas gamoTvlili iqnas wylianobis danakargebi, wvimis da 
Tovlis nadnobi Camonadeni, aorTqleba, niadagSi tenis cvlileba, misi 
filtracia da miwisqveSa wylebis maragi, agreTve, sabaziso Camonadenis 
mniSvneloba regularuli badis sakvanZo wertilebSi. modelis paramet-
rebis identifikaciisaTvis SesaZlebelia gamoyenebuli iyos optimizaciis 
meTodebi. warmodgenilia Tanamedrove mdgomareobis mimarT wylis balansis 
elementebis anomaliebis Sefasebis Sedegebi md. volga – volgogradis 
kveTSi. 

atmosferos zogadi cirkulaciis modelebis safuZvelze ganxilulia 
samxreT-aRmosavleT aziis teritoriis datenianebis scenari 2050 wlis 
donisaTvis [29]. aRiniSneba, rom mosalodnelia naleqebis Semcireba, aor-
Tqlebis zrda, Camonadenis kleba. zogadad Semcirdeba wylis resursebi da 
gaizrdeba sairigacio moTxovnebi. 

[31]-Si hidrometeorologiur monacemTa gamoyenebiT Catarebulia 
wylis balansis tipis modelis kalibreba, romelic gamoyenebulia md. ali-
akmonis auzisaTvis CrdiloeT saberZneTSi. klimatis cvlilebis sxvadasxva 
scenarebisaTvis Sefasebulia Camonadenis ryeva 2020, 2032, 2050 da 2100 
wlebis doneebisaTvis. yvela realuri klimaturi scenarisaTvis miRebulia 
wlis da zamTris saSualo Camonadenis Semcireba. ganxiluli auzebisaTvis 
mosalodnelia mSrali da teniani periodebis cvlilebebi. 

zemoT mocemul mimoxilvaSi ganxilul samuSaoTa Sedegebis gaT-
valiswinebiT Semdgom kvlevebSi gamoyenebuli iqneba orive midgomis ele-
mentebi. kerZod, klimatur cvlilebaTa mimarT saqarTvelos mdinareTa 
Camonadenis mgrZnobiaroba (mowyvladoba [34]) Seswavlili iqneba Camonadenis 
formirebis empiriul-statistikuri da wyalbalansuri tipis modelebis 
safuZvelze. Camonadenis SesaZlo cvlilebaTa prognozisaTvis gamoyenebul 
klimatur scenarebSi ki Setanili iqneba havis maformirebeli elementebis 
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cvlilebaTa tendenciebi, romlebic miRebulia empiriuli monacemebis 
statistikuri analizis safuZvelze [1-9]. 

rogorc viciT, zedapiruli wylis resursebis marags calsaxad gansa-
zRvraven mdinareTa wliuri Camonadenis jamuri sididiT, myinvarebSi, tbe-
bSi, wyalsacavebSi, WaobebSi dagrovili wylis moculobiT. klimatis cvli-
lebis pirobebSi wylis resursebis, rogorc bunebrivi ekosistemis erTerTi 
komponentis, mowyvladobis indikatoria Camonadenis cvlilebis sidide. 
sxvadasxva auzebisaTvis es sidide gansxvavdeba erTmaneTisagan, radgan is 
gamoxatavs wyalSemkrebis, rogorc fizikuri sistemis gansxvavebul rea-
qcias masze mimdinare klimatur variaciebze. amrigad Camonadenis mgrZno-
biaroba ganisazRvreba misi cvlilebiT, rac gamowveulia auzis damaxasia-
Tebeli haeris da niadagis temperaturebis, naleqTa raodenobis, atmosfe-
roSi da niadagSi arsebuli tenSemcvelobis, radiaciuli balansis da sxva 
klimaturi maxasiaTeblebis cvlilebebiT. amitom, rogorc es qvemoT aris 
naCvenebi, Camonadenis mgrZnobiarobis indikatoria Camonadenis cvlilebis 
siCqare Sesabamisi klimaturi maxasiaTeblis varirebis pirobebSi. 
 cnobilia, rom Camonadeni warmoadgens wyalSemkrebze klimaturi 
faqtorebisa da bunebrivi landSaftis elementTa erToblivi moqmedebis 
integralur Sedegs. ucvleli ladnSaftis pirobebSi Camonadenis mniSv-
neloba mTlianad ganisazRvreba klimaturi maxasiaTeblebiT (ZiriTadaT 
temperaturiT da naleqebiT). amitom, klimatis cvlileba iwvevs Camonadenis 
cvlilebas. naSromebSi [30,37] mocemulia klimaturi parametrebis 
cvlilebaTa mimarT mdinareuli Camonadenis mgrZnobiarobis Sefasebis 
meTodika. kerZod, Tu wyalSemkrebs ganvixilavT rogorc fizikur sistemas, 
romlis integraluri maxasiaTebeli – Camonadeni 

1 2( , ,..., )ny f x x x=  (1.1) 
 

reagirebs masSi Semavali 1 2, ,..., nx x x  parametrebis (naleqebi, temperatura, ra-

diaciuli balansi, sinotive atmosferoSi, Rrublianoba da sxv.) cvli-
lebaze, maSin mgrZnobiaroba calkeuli parametris mimarT SeiZleba 
raodenobrivad davaxasiaTod kerZo warmoebuliT 

1 10 ,...,

, 1,2,..., .

n no
i x x x x

f
i n

x
= =

 
= 

 
                                (1.2) 

aq nulovani indeqsiT aRniSnulia sistemis Semavali parametrebis sabaziso 
mniSvnelobebi, romlebic Seesabamebian klimaturi cvlilebis dasawyiss. 
fizikuri sistemis integraluri maxasiaTeblis cvlileba ganisazRvreba 
misi sruli diferencialiT 

1 0

.
n

i

i i

f
dy dx

x=

 
=  

 
  

(1.3) 

amrigad, TiToeuli 
0i

f

x

 
 
 

kerZo warmoebulis mniSvneloba axasiaTebs sis-

temis mgrZnobiarobas i-uri parametris cvlilebis mimarT, xolo dxi moicema 
klimatis cvlilebis konkretuli scenariT. kerZod, es scenari, magaliTad, 
SeiZleba iTvaliswinebdes mocemul regionSi (raionSi) dakvirvebaTa 
monacemebis analizis Sedegs [2,3,16,22,35,36]. naSromSi [37] warmodgenili 
meTodika realizebulia Camonadenis formirebis d.tiurkis modelis saSu-
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alebiT, romelic emyareba wylis balansis gantolebas da farTod gamoi-
yeneba wylis resursebis Sefasebisas [38]. SevniSnavT, rom araviTari Sez-
Rudva modelis tipis mimarT ar arsebobs. igi SeiZleba iyos, rogorc em-
piriul-statistikuri, aseve deterministuri da iZleodes saSualebas (1.1) 
funqcionaluri kavSiris cxadi (analizuri) saxiT warmodgenisa. 
 meTodika gamoyenebuli iqneba saqarTvelos ZiriTadi mdinareebis Ti-
Toeuli wyalSemkrebisaTvis, rac saSualebas mogvcems ara marto raode-
nobrivad Sevafasod Camonadenis mgrZnobiaroba calkeuli auzebis mixedviT, 
aramed gavceT misi cvlilebis prognozi gansazRvruli klimaturi 
scenaris mixedviT. 
 klimatis cvlilebasTan dakavSirebuli IPCC-is ganmartebis Tanaxmad, 
aseve terminologiis ganmartebiT leksikonSi [34], fizikuri (magaliTad, 
klimaturi) sistemis mowyvladoba gansazRvrulia rogorc misi 
mgrZnobiarobisa da Seguebis unaris erToblivi funqcia. amasTan dakav-
SirebiT SevniSnavT, rom Camonadenis SemTxvevaSi wyalSemkrebis, rogorc 
bunebrivi sistemis, adaptacia gamoixateba Camonadenis cvlilebis sidideSi, 
romelic warmoadgens reaqcias klimaturi parametrebis varirebaze. amitom, 

Camonadenis mgrZnobiarobas ganvsazRvravT kerZo warmoebulebiT 
i i

f

x

 
 
 

, 

xolo mis mowyvladobas - sruli diferencialiT df.  
 meores mxriv IPCC-is mier miRebuli gansazRvris Tanaxmad mgrZ-
nobiaroba aris klimatis cvlilebasTan dakavSirebuli bunebriv an 
anTropogenur sistemaze arasasurveli Tu sasurveli zemoqmedebis xarisxi 
(sidide). Sedegi am zemoqmedebisa SeiZleba iyos uSualo, magaliTad, 
Camonadenis cvlileba, aseve SeiZleba iyos meoradi, magaliTad,  zarali, 
gamowveuli wyalmovardnebis/wyaldidobebis sixSiris zrdiT. es gansazRvra 
srul TanxmobaSia zeviT moyvanil mgrZnobiarobis Sefasebis maTematikur 
formulirebasTan: Camonadenis mgrZnobiaroba raime klimaturi 
maxasiaTeblis mimarT gansazRvrulia rogorc Camonadenis cvlilebis 
siCqare am maxasiaTeblis varirebisas. mowyvladoba ki ganmartebulia 
rogorc klimatis cvlilebis negatiuri Sedegebis mimarT (klimatis 
cvlilebisa da eqstremaluri movlenebis CaTvliT) bunebrivi an anT-
ropogenuri sistemis mgrZnobiarobis an Seugueblobis xarisxis sazomi. 
sxvanairad, mowyvladoba aris fizikur sistemaze moqmedi klimatis cva-
lebadobis xasiaTis, sididisa da siCqaris, am sistemis mgrZnobiarobisa da 
adaptaciis unaris erToblivi funqcia: 

V=R-A       . (1.4) 

aq V _ mowyvladobaa (mgrZnobiaroba), R _ klimaturi riskebia, xolo A _ 
adaptaciis unari, anu sistemis Tviseba Seeguos klimatis cvalebadobas. 
 (1.4)-Si Semavali klimaturi riskebi gansazRvrulia rogorc 

R=HV , (1.5) 
sadac H _ eqstremaluri movlenis riskia (xdomileba), e.i. movlenis mox-
denis albaToba, xolo V _ mowyvladoba. (1.5)-is CasmiT (1.4)-Si vRebulobT 

V=HV-A , (1.6) 
saidanac adaptaciisaTvis miiReba Semdegi gamosaxuleba 

A=HV-V=(H-1)V  . (1.7) 
radgan  0H1, amitom  H-1<0 da  A<0. gadavweroT adaptaciis gamosaxuleba 
Semdegi saxiT 

A=-(1-H)V  , (1.8) 
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aq ukve 1-H>0 da warmoadgens xdomilebis niSnadobis dones, e..i. movlenis 
moxdenis niSnadobas. 

 
1.2.Camonadenis empiriul_statistikuri modelis ageba 

(a) Camonadenis empiriul_statistikuri modelis asagebad pirvel da 
aucilebel etaps warmoadgens wyalSemkrebze arsebuli meteosadgu-
rebis, meteopunqtebis da hidrologiuri saguSagoebis dakvirvebaTa 
monacemebis Segroveba, mravalwliani droiTi rigebis grafikuli 
warmodgena trendebis (ryevebis wrfivi aproqsimacia) gamoyofiT. 
aseve, Catardeba korelaciur_regresiuli analizi (1.1) tipis mra-
valcvladiani regresiuli gantolebebis misaRebad, romlebic Ca-
monadens Camket kveTSi daakavSireben wyalSemkrebisaTvis damaxasia-
Tebel klimatur parametrebTan _ magaliTad, haeris temperaturasa da 
naleqTa jamebTan. 

(b) rogorc iyo aRniSnuli, mdinareebis Camonadenze klimatur cvli-
lebaTa gavlenis SefasebisaTvis didi mniSvneloba eniWeba wyal-
Semkrebis iseT hidrometeorologiur maxasiaTeblebs Soris kavSiris 
dadgenas, rogoricaa haeris temperatura (t), naleqebi (P) da Camonadeni 
(R). cnobilia, rom isini mTian regionebSi icvlebian adgilis 
simaRlis mixedviT (H) da maT cvalebadobas xSirad gamoxataven 
formulebiT 

      ),(1 Hft =  ),(2 HfP = )(3 HfR =
.  

(1.9) 

  Tu pirvel funqcionalur kavSirs ganvixilavT rogorc gantolebas 

H-is mimarT da amovxsniT mas, miviRebT )(1

1 tfH −= , sadac 1

1

−f aRniSnavs 

1f -is Sebrunebul funqcias. es gvaZlevs saSualebas, Tanaxmad (1.9)-sa, 

P da R warmovadginoT, rogorc temperaturis funqciebi: 

  )()( 1

1

12 ttffP == −  da     )(2

1

13 tffR == −

.      
(1.10) 

  aseTi saxis damokidebulebebs didi Teoriuli da praqtikuli mniSvne-
loba aqvT, radgan, rogorc wesi, ufro meti informacia gagvaCnia 
swored temperaturaze.  

(g) Tu cnobilia (1.10)-is tipis analizuri funqciebi, maSin maTi ga-
moklebiT SeiZleba miviRoT 

   R-P=φ2(t)- φ1(t),                                                                                                          (1.11) 
  da ganvsazRvroT Camonadeni rogorc naleqTa jamebis da tempera-

turis funqcia: 
       R=P+φ2(t)- φ1(t)≡R(P,t) .                                 (1.11) 

   (a)-s gaTvaliswinebiT igive damokidebulebis miReba SeiZleba, Tu cno-
bilia statistikuri kavSirebi Camonadenisa cal-calke naleqebTan da 
temperaturasTan, e.i. 

                     R=f(P),                                                                                                           (1.13) 

                     R=φ(t) .         .                                                                                                 (1.14) 
    maSin (1.13)-is da (1.14)-is SekrebiT vRebulobT 
                     2R=f(P)+φ(t),                                                 (1.15) 
    saidanac 

          
2

1
=R [f(P)+φ(t)]≡R(P,t).                                                                                 (1.16) 

   igive (1.16) damokidebulebis miReba SesaZlebelia, aseve, uSualod 
mravalcvladiani regresiuli kavSiris dadgeniT. 



14 

 

1.3.Camonadenis wyalbalansuri modelebis ageba 
 ganvixiloT Camonadenis formirebis maTematikuri modeli, romelic 
emyareba wylis balansis gantolebas da farTod gamoiyeneba regionaluri 
wylis balansis da resursebis dadgenisas[40,39,41]: 

R=P-E  . (1.17) 
aq R _ mdinaris Camonadenia, P _ wyalSemkrebze mosuli naleqebis jami, E _ 
aorTqleba.wylis balansis yvela komponenti am SemTxvevaSi gansazRvravs 
mis saSualo wliur mniSvnelobas da moicema mm-Si. Tu aorTqlebis sididis 
gansazRvrisaTvis gamoviyenebT l.tiurkis [38] an m.budikos [42] formulebs, 
maSin (1.17) gantolebis marjvena mxare gamoisaxeba klimatis ZiriTadi 
maformirebeli parametrebiT (haeris da niadagis temperaturebi, naleqTa 
jamebi, wylis orTqlis drekadoba, radiaciuli balansi da sxv.). es ki 
saSualebas iZleva gamoTvlil iqnas (1.2) da (1.3) gamosaxulebaTa 
mniSvnelobebi da sabolood dadgenil iqnas Camonadenis mgrZnobiaroba 
klimatis maxasiaTeblebis cvlilebaTa mimarT.   

1.3.1 l.tiurkis modeli 
 am SemTxvevaSi wylis balansis (1.17) gantolebas Semdegi saxe aqvs: 

]
2

P+
2

cL

L
1[P=R -   , (1.18) 

sadac 3
11 0.05T+25T+300=L .Laq 1T  _ haeris temperaturaa (0C), xolo c _ modelis 

sakalibro mudmiva. Tu konkretuli auzisaTvis gvecodineba wyalSemkrebze 
mosuli P naleqTa  jamebis damaxasiaTebeli 1T  haeris temperaturisa da 

Camket kveTSi Camonadenis fenis saSualo wliuri klimaturi mniSvnelobebi, 
maSin modelis c sakalibro mudmiva SeiZleba ganisazRvros gamosaxulebiT: 
 

( )( )

( )2RP
2

L

RP+LR+PL
2

P
=c

-

--
. (1.19) 

 

l.tiurkis modelis SemTxvevaSi (1.3) gantoleba miiRebs Semdeg saxes: 
 

( ) ( )
1

dT
01

T/R+dR0P/R=dR ∂∂∂∂ . (1.20) 
 

sadac (1.2) da (1.18)-is gaTvaliswinebiT vRebulobT: 

( ) 2
P+

2
cL

2
P+

2
cL

2
LP

+
2

P+
2

cL

L
1=

P

R
-

∂

∂
,       (1..21) 

( ) ( ) ( )2
1

T15.0+25P
2P+2cL

2/12P+2cL2cL
2/12P+2cL

=

1
T

R
-

-
-

∂

∂
. (1.22) 

1.3.2. m.budikos modeli 
am SemTxvevaSi wylis balansis (1.17) gantolebas Semdegi saxe aqvs: 

( )[ ] ( )r/PthP/rexp1crPP=R --- , (1.23) 

sadac r=12.61[(1-A)Q-F] _ auzis qvefenili zedapiris radiaciuli balasia, 
romelic gadamyvani koeficientis saSualebiT moicema mm-Si. Q _ 
mokletalRovani (pirdapiri da gabneuli radiaciuli nakadebis jami) da F 

_ grZeltalRovani (efeqturi gamosxiveba) balansis mdgenelebia 
gamosaxuli vt/m2-Si, A _ qvefenili zedapiris albedoa, c _ modelis 
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sakalibro mudmiva. R, P da r-is cnobil klimatur mniSvnelobebisaTvis 
sakalibro mudmivas gamoTvla SeiZleba formuliT 

 

( )

)r/P(th)]P/rexp(1[rP

2
RP

=c
--

-
  . (1.24) 

m.budikos modelis SemTxvevaSi (1.3) gantoleba miiRebs Semdeg saxes: 
( ) dr0)/R(+dR0P/R=dR ∂r∂∂∂ ,                                 (1.25) 

sadac (1.2) da (1.23)-is gaTvaliswinebiT vRebulobT: 
 

)r/P(th)]P/r-exp(-1[crP

)r/P(
2

ch

)P/rexp(1

r

P
+)

r

P
(th)

P

r
exp(

P

r
)r/P(th)]P/r-exp(1[

2

cr
1=

P

R

--
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-
∂

∂
  
,          (1.26) 
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P
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2
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R
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--r/-

∂r

∂
 

.           .(1.27) 

 

 miviRoT (1.25)-Si Semavali dr-is gamosaxuleba cxadi saxiT. amisaTvis 
mivmarToT r-is mniSvnelobas da movnaxoT misi diferenciali. CavTvaloT, 
rom albedos cvlilebas adgili ara aqvs, e.i. auzis qvefenili zedapiri 
droTa ganmavlobaSi ar ganicdis sagrZnob transformacias. maSin gveqneba 
 

]dFdQ)A1[(61.12=dr --     . (1.28) 
 

SevniSnoT, rom albedos cvlilebis gaTvaliswineba ar qmnis did 
gamoTvliT siZneleebs. 
 [44]-Si mocemul gamosaxulebaTa safuZvelze gveqneba:  

Q=Q0[0.8-0.7exp(-ax)], 
sadac  

.
2

2
n+

1
n

=n

,D)n1.1(=x

,e255.00.1=a

-

-

 (1.29) 

aq e da D Sesabamisad atmosferoSi wylis orTqlis drekadobaa da sino-
tivis deficiti mb-Si, n1 da n2 _ saerTo moRrublulobisa da qveda iarusis 
Rrublianobis balebia (erTis nawilebSi). (1.29) formulis gamocda 
Tbilisis monacemebze (e=10.5mb, D=7.1mb, n1=0.62, n2=0.40, Q0≈349 vt/m2) gvaZlevs 

Q=161.2 vt/m2, rac erTi procentis cdomilebis farglebSia Q-s namdvil 
mniSvnelobasTan [43]. amrigad dQ dadgena SeiZleba (1.29)-is diferencirebiT, 
Tu mocemuli auzisaTvis cnobilia wylis orTqlis drekadobis de, 
sinotivis deficitis dD da Rrublianobis dn saukuneobriv cvlilebaTa 
sidideebi. am SemTxvevaSi gveqneba : 

dn
0

)
n

Q
(+dD

0
)

D

Q
(+de

0
)

e

Q
(=dQ

∂

∂

∂

∂

∂

∂
, (1.30) 

sadac 
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=

exp(aD=

1.1(a
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Q7.0=
D

Q

,
e

exp(x
=

e

Q

1
dn

dn

-ax),
0

-0.7Q
n

Q

,n)exp(-ax)-

-ax)
0

Q
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∂

∂

∂

∂

∂

∂

 

 pirvel miaxloebaSi SeiZleba miviRoT dQ=0, rac imas niSnavs, rom 
(1.28)-Si ZiriTadi wvlili Seaqvs radiaciuli balansis grZeltalRovani 
mdgenelis (efeqturi gamosxivebis nakadis) cvlilebas 

dr=-12.61dF  . (1.31) 

visargebloT [44]-Si mocemuli F-is gamosaTvleli empiriuli 
formuliT 

)],e1b+1a(
4
1
T-4

0
T)[1n1c-1(δσ=F  (1.32) 

sadac 0.970.99÷95.0=δ ≈ _ STanTqmis fardobiTi koeficientia (qvefenili 

zedapiris STanTqmis unarianoba), 8-
10x67.5=r  vt/(m2xK4

) stefan_bolcmanis 
mudmiva, c1=0.70, _ empiriuli koeficienti (aRebuli saqarTvelos 
pirobebisaTvis). n1 _ Rrublianobis saerTo bali (erTis nawilebSi). T0 da T1 
_ Sesabamisad niadagis da haeris temperaturebi (0K), a1=0.526 da b1=0.065 _ 
empiriuli koeficientebia, Tu wylis orTqlis drekadoba e aRebulia mb-Si. 
 (1.32)-Si TbilisisaTvis damaxasiaTebel meteorologiur elementTa 
klimatur mniSvnelobebis CasmiT (T0=2880K,  T1=285.80K, n1=0.62, e=10.5 mb), 

miviRebT F=60.7 vt/m2, rac karg TanxvedraSia mis gazomil mniSvnelobasTan 
(F=61.3 vt/m2) – cdomileba ar aRemateba 1%-s [43]. 

 (1.31)-Si Semavali dF-saTvis, (1.32)-is gaTvaliswinebiT, vRebulobT 
( ) ( ) ,de

0
)e/F(+

1
dT
0
)
1
T/F(+

0
dT
00

T/F+
1

dn
01

n/F=dF ∂∂∂∂∂∂∂∂  (1.33) 

sadac 
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Tu cnobebi niadagis temperaturaze ar gagvaCnia, SeiZleba visargebloT F-
is gamartivebuli formuliT [45]: 

4
1Tσ)e1b-2a(=F , (1.34) 

sadac 0.37=a2  da 065.0=b1 , Tu e mocemulia mb-Si. maSin 

( ) ( )
1

dT
01

T/F+de0e/F=dF ∂∂∂∂ , 

sadac 
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e
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∂

 
(1.35) 

 (1.34) formulis gamocda Tbilisis monacemebze (e=10.5 mb, T1=2860K) gvaZlevs 
efeqturi gamosxivebisaTvis F=60.7 vt/m2, rac agreTve erTi procentis 
sizustis farglebSia gazomil sididesTan SedarebiT (F=61.3 vt/m2). 
 amrigad, Tu l.tiurkis modelis SemTxvevaSi Camonadenis mgrZnobi-
arobis indikatoria Camonadenis cvlilebis siCqare Sesabamisad tempera-
turisa da naleqebis varirebisas, m.budikos modelis mixedviT am indika-
torebs kidev emateba Camonadenis cvlilebis siCqare  niadagis temperatu-
ris, wylis orTqlis drekadobis, sinotivis deficitis, saerTo moRrub-
lulobis da qveda iarusis Rrublianobis cvlilebaTa mixedviT. wyalba-
lansuri orive modeliT miRebuli Camonadenis cvlilebis siCqareTa niSnis 
mixedviT vRebulobT, rom Camonadenis mateba (kleba) fiqsirdeba niadagis 
da haeris temperaturebis, agreTve atmosferoSi sinotivis deficitis 
klebis (matebis) pirobebSi. Camonadenis matebas (klebas), agreTve, xels 
uwyobs naleqTa jamebis,  atmosferoSi wylis orTqlis drekadobis, saerTo 
Rrublianobisa da qveda iarusis Rrublianobis zrda (Semcireba). 
 radgan wliuri Camonadenis formirebis modelebs safuZvlad daedeba 
naleqTa jamebis da haeris temperaturis analizuri tipis  funqciebi 

),( tPfR = , (1.36) 
Camonadenis cvlilebis dasadgenad SeiZleba visargebloT (1.3) gamosa-
xulebiT, romlis Tanaxmad vRebulobT: 

dt
t

R
dP

P

R
dR




+




=  .   (1.37) 

aq kerZo warmoebulebi 
P

R




da 

t

R




 _ gansazRvraven Camonadenis mgrZnobiaro-

bas (mowyvladobas) Sesabamisad wyalSemkrebze mosuli naleqebisa da tempe-
raturis cvlilebaTa mimarT. imisaTvis, rom raodenobrivad SevafasoT mo-
wyvladobis mniSvnelobebi da, rac metad mniSvnelovania, SevadaroT isini 
erTmaneTs, aucilebeli xdeba maTi uganzomilebo sidideebad warmodgena. 
amisaTvis SemoviRoT Camonadenis, naleqebisa da temperaturis normirebuli 

mniSvnelobebi 
0R

R
, 

0P

P
, 

0t

t
 da Camonadenis formirebis modeli warmovadgi-

noT rogorc uganzomilebo parametrebis damokidebuleba erTmaneTTan: 
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  (1.38) 

aqedan, Camonadenis cvlilebisaTvis, msgavsad (1.37)-isa, miiReba 
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saidanac mowyvladobis sidideebis Sesafaseblad gveqneba Semdegi 
uganzomilebo gamosaxulebebi: 



18 

 

P

R

R

P

P

P

R

R

n



=





















=
0

0

0

0

1

, 

 

t

R

R

t

t

t

R

R

n



=





















=
0

0

0

0

1

. 

(1.40) 

 mowyvladobis sidideebis Sesadareblad gamoviyenebT Sefardebas 

t
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1 , (1.41) 

sadac n _ ukve ganyenebuli (uganzomilebo) ricxvia. igi gviCvenebs, Tu 
ramdenjer metia (an naklebia) Camonadenis mowyvladoba naleqTa cvlilebis 
mimarT Camonadenis mowyvladobaze temperaturis cvlilebisas. 
 

1.4.prioritetuli regionebis mdinareTa auzebSi Camonadenis mowyvladobis 
Sefaseba klimatis gamovlenil cvlilebaTa mimarT da Camonadenis 

cvlilebis klimaturi prognozi 
     mTian regionebSi auzebis hidrologiuri reJimis erTmaneTisagan gan-
sxvaveba gamowveulia maTi fizikur_geografiuli da klimatur_meteoro-
logiuri pirobebiT, reliefis TaviseburebebiT, geologiuri agebulebiT, 
wyalSemkrebze wvimis an Tovlis saxiT mosuli naleqebis raodenobiT, 
gazafxulze Tovlis dnobis siCqariT da zafxulSi niadagis moqmedi 
fenis tenSemcvelobiT. klimatis daTbobisas wlis Tbil periodSi 
aorTqlebis gazrda xels uwyobs arasakmarisad danestianebul 
regionebSi ariduli pirobebis Camoyalibebas, xolo zedmetad 
danestianebul regionebSi _ niadagis tenianobis Semcirebas. Tu naleqTa 
mateba mosalodnelia upiratesad wlis civ periodSi, ama Tu im auzSi 
Camoyalibebul Termul reJimze damokidebulebiT, gazafxulis dawyebisa-
Tvis SeiZleba moxdes Tovlis maragis damatebiTi dagroveba, an piriqiT, 
Tovlis masis Semcireba misi adreuli dnobiT da Txevadi naleqebis 
wvlilis gazrdiT. am procesebis Sesabamisad mosalodnelia Camonadenis 
gazafxulis maqsimumis Sesusteba da misi naadrevi dadgoma, rac Seam-
cirebs didi wyaldidobebis ganmeoradobas. mTian da maRalmTian 
pirobebSi zogierT wyalSemkrebze, uaryofiTi temperaturebis 
SenarCunebisas, naleqebis zrda gamoiwvevs Tovlis maragis damatebiT 
dagrovebas. am SemTxvevaSi gazafxulze Tovlis swrafi dnobis Sedegad 
didi wyaldidobebis riski gaizrdeba. 

amrigad, wliuri Camonadenis formirebis da cvalebadobis pirobebis 
SeswavlasTan erTad, metad mniSvnelovania Camonadenis Sidawliuri 
ganawilebisa da misi cvlilebis gamokvleva. 

prioritetuli regionebisa da mdinareTa auzebis SerCevisas gasaTva-
liswinebelia Camonadenis SedarebiT Zlieri mgrZnobiaroba klimatis 
mosalodneli cvlilebis mimarT, agreTve wylis resursebis mowyvla-
doba, dakavSirebuli maT intensiur gamoyenebasTan ekonomikis sxvadasxva 
dargebSi (gansakuTrebiT soflis meurneobasa da  hidroenergetikaSi), 
perspeqtivaSi regionis mzardi socialur-ekonomikuri ganviTarebiT 
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gamowveuli wylis resursebis moxmarebis intensifikaciasTan. amitom, 
prioritetul regionebad da mdinareTa auzebad SerCeulia: 

• md.rionis delta, sadac daikvirveba ZiriTadi klimaturi riskebi, 
dakavSirebuli uxv naleqebTan, wyaldidobebTan, zRvis donis 
awevasTan.  

• qvemo svaneTi (lentexis raioni), md.cxeniswylis auzi ZiriTadi klima-
turi riskebiT, gamowveuli uxvi naleqebiT, wyaldidobebiT, mewyere-
biT, RvarcofebiT.  

• dedofliswyaros raioni, mosazRvre mdinareebis alaznisa da ioris 
auzebi, ZiriTadi klimaturi riskebiT _ gvalva, setyva, gaudabnoeba.  

 
1.4.1.mdinareTa sazrdoobis pirobebi 

mdinareTa Camonadeni wlis ganmavlobaSi araTanabradaa ganawilebuli. 
mis Sigawliur msvlelobas gansazRvraven klimaturi faqtorebi, pirvel 
rigSi naleqebi, haeris temperatura da aorTqleba. sakmaod didia sxva 
faqtorebis gavlenac, magaliTad wyalSemkrebi auzis reliefis, geolo-
giuri agebulebis, niadagisa da mcenareuli safaris xasiaTis da sxv. 

UXX saukunis 50-ani wlebidan Camonadenis Sigawliur ganawilebaze 
sul ufro met gavlenas axdens adamianis sameurneo saqmianoba, romelic 
arRvevs wylis obieqtebis bunebriv mdgomareobas da reJims. 

zemoT aRniSnuli faqtorebis erToblioba ganapirobebs mdinaris Ca-
monadenis formebs, e.w. “sazrdoobis wyaroebs”, romelnic Tavis mxriv 
mdinaris Camonadenis Sigawliur ganawilebas gansazRvraven. 

saqarTvelos mdinareebis wylis reJimi, analogiurad bunebrivi piro-
bebisa, mravalferovnebiT xasiaTdeba. aq ZiriTadad Sereuli sazrdoobis 
tipis mdinareebia, raSic monawileoben wvimis, Tovlis, myinvarebis da mi-
wisqveSa wylebi. ar gvxvdeba iseTi mdinareebi, romlebic erTi romelime 
wyaroTi sazrdooben, garda droebiTi nakadebisa. isini mxolod gazaf-
xulze Tovlis dnobisa da Tavsxma wvimebis dros warmoiSobian. mdi-
nareTa sazrdoobaSi ama Tu im wyaros monawileobis wvlili icvleba 
auzis simaRlis, klimatis Taviseburebisa da teritoriis geologiur age-
bulebis mixedviT da metad sxvadasxvagvaria. 

SerCeul prioritetul regionebis auzebi mdinareTa wylianobis 
reJimiT miekuTvnebian: 

• mdinareebi gazafxul-zafxulis wyaldidobiT. isini saTaveebs iReben 
maradiuli Tovlis da sezonuri Tovlis regionebSi, sazrdooba aqvT 
myinvaruli, Tovlis da wvimis wylebiT. am tipis mdinareebis ricxvs 
miekuTvnebian: kodori, enguri, cxeniswylis zemo weli, iori, alazani da 
maTi Senakadebi. wyaldidobebi aq iwyeba martis bolos, aprilis da-
sawyisSi, maqsimumi daikvirveba ivnisSi da mTavrdeba agvistos bolos; 

• mdinareebi gazafxul-zafxulis wyaldidobiT da wvimis wyalmovardne-
biT. isini wlis ganmavlobaSi Sereuli sazrdoobiT xasiaTdebian 
(myinvaruli, Tovlis da wvimis), magram myinvaruli wylebiT sazr-
doobis wvlili Zalze mcirea. aseTi reJimiT xasiaTdebian mdinareebi: 
bzifi, kodori, enguri, rioni, cxeniswylis Sua weli da maTi 
Senakadebi. wyaldidoba aq iwyeba martSi_aprilSi da mTavrdeba agvis-
toSi, Camonadenis maqsimumi dgeba mais_ivlisSi. 
      qvemoT mocemulia samive prioritetuli regionis mdinareTa hid-

rologiuri reJimis kvlevis Sedegebi, maT Soris: Seswavlilia wyalSemk-
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rebze haeris temperaturis, naleqTa jamebis da Camonadenis dinamika, age-
bulia Sesabamisi trendebi; gansazRvrulia parametrebis cvlilebis saS-
ualo siCqare ganxilul periodSi; mocemulia aRniSnuli parametrebis 
cvlilebis empiriul-statistikuri da wyalbalansuri tipis modelebi; 
Sefasebulia da Sedarebulia erTmaneTTan Camonadenis mgrZnobiaroba na-
leqebisa da temperaturis cvlilebaTa mimarT; Sedgenilia Camonadenis 
SesaZlo cvlilebis winaswari prognozi, wyalSemkrebze haeris tempera-
turisa da naleqTa jamebis cvlilebaTa tendenciebis SenarCunebis piro-
bebSi. 
 

Q1.4.2.qvemo svaneTi, lentexis raioni, md.cxeniswylis auzis zemo weli         
 mdinare cxeniswyali saTaves iRebs kavkasionis centralur nawilSi, 
Sarivcekis uReltexilis samxreTiT 1.4 kilometrze mdebare myinvar maC-
xafaridan, zRvis donidan 2700 m simaRleze. mdinaris ZiriTadi hidro-
logiuri maxasiaTeblebi mocemulia cxr.1.1-Si. mdinare s.rcxmeluramde 
miedineba V-sebr xeobaSi romlis fskeris sigane meryeobs 30-dan - 80 m-
mde, xolo xeobis zeda sigane icvleba 200-dan - 300 m-mde. mdinare kveTs 
karstul_kirqvian masivs da warmoSobs Rrma kldovan xeobas, romelic 
alag-alag dafarulia morenebiT. mdinaris sigrZe 76 km-ia, saSualo 
daxriloba Seadgens 15‰ (ix.nax.1.1). auzis saSualo simaRlea 2040 m. 
xeobaSi mcenareuli safari zonaluri ganawilebiT xasiaTdeba. 700_800 m 
simaRleze gvxdeba foTlovani tye (muxa, kakali, rcxila da muryani), 800-
dan _ 2300 m-mde Sereuli tye (muxa, rcxila, wifeli, naZvi da soWi), 2300 
m-dan zeviT wyalSemkrebis teritoria dafarulia mTagoriani pirobebi-
saTvis damaxasiaTebeli sxvadasxva balaxovani safariT. 

 
cxrili 1.1.md.cxeniswylis _ sag.rcxmelurTan ZiriTadi  

hidrologiuri maxasiaTeblebi [47]  
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cxeniswyali – 
kveTi 

sag.rcxmelurTan 
rioni 2040 1450 219 76 0.47 62.8 12.9 

zesxo cxeniswyali 2500 150 223 19 0.96 7.65 3.4 
yoruldaSi zesxo 2557 77 226 11 0.62 1.16 2.8 
RobiSuri cxeniswyali _ _ _ 12 _ _ 0.9 
laskadura cxeniswyali _ _ _ 20 _ _ 1.2 
xeledula cxeniswyali 2000 315 230 34 0.73 11.1 0.3 
leqTareSi cxeniswyali _ _ _ 24 _ _ 1.3 
janaula cxeniswyali _ _ _ 21 _ _ 0.9 
muxra cxeniswyali 2351 53 228 13 0.83 2.46 0.6 
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nax.1.1.md.cxeniswylis grZivi profili 
 
 lentexis raionis farglebSi md.cxeniswylisa da misi ZiriTadi 
Senakadebis hidrologiuri maxasiaTeblebi, cnobaris mixedviT [47], moyva-
nilia cxr. 1.1-Si am cxrilSi ganxilulia mxolod myinvaruli kvebis mdi-
nareebi. garda amisa, md.cxeniswyals gaaCnia kidev mravali aramyinvaruli 
sazrdoobis Senakadebi (devaSi, xofuri, xeSkuri, tuxadi da sxv.), rome-
lTa kveba ganpirobebulia wvimebiTa da miwisqveSa wylebiT. amis Sedegad 
md.cxeniswyali xasiaTdeba Camonadenis maqsimumiT gazafxul_zafxulSi 
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da minimumiT _ zamTarSi. md.cxeniswylis (sag. rcxmelurTan) mravalwliu-
ri saSualo Tviuri Camonadenis ganawileba Tveebis mixedviT naCvenebia 
nax.1.2-ze. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax.1.2. md.cxeniswylis _ sag. rcxmelurTan mravalwliuri saSualo Tviuri 

Camonadenis ryevis grafiki (1950-1986 w.w.) 
 
lentexis raionis teritoriaze gasul saukuneSi dafiqsirebul 

klimatur cvlilebebTan md.cxeniswylis Camonadenis dasakavSireblad ga-
analizebul iqna sag. rcxmeluris Camket kveTSi 1950_1986 wlebSi Catare-
buli hidrologiuri gazomvebisa da zemoT xsenebul meteosadgur yo-
ruldaSze haeris temperaturasa da atmosferul naleqebze dakvirvebis 
monacemebi. orive sadgurisTvis ganxilul iqna saSualo wliuri mniSvne-
lobebi. sadguri yoruldaSi SerCeuli iqna imis gamo, rom misi simaRle 
(1943 m) axlosaa md.cxeniswylis auzis saSualo simaRlesTan (2040 m). 
nax.1.3.-ze warmodgenilia md.cxeniswylis saSualo wliuri Camonadenis, 
naleqTa wliuri jamebisa da haeris saSualo wliuri temperaturis dina-
mika 1950_1986 wlebis periodSi, agebulia aRniSnuli maxasiaTeblebis 
cvlilebis tendenciis damaxasiaTebeli trendebi, mocemulia Sesabamisi 
regresiis gantolebebi da korelaciis koeficientis mniSvnelobebi. 

rogorc vxedavT, samive parametrisaTvis miRebulia cvlilebis dade-
biTi trendi, romlis mixedviT daikvirveba naleqTa jamebis da Camona-
denis sagrZnobi zrda, xolo temperaturis _ SedarebiT mcire mateba. 
cxr.1.2-Si mocemulia ganxilul periodSi parametrebis cvlilebis 
siCqaris gasaSualoebuli mniSvnelobebi sxvadasxva droiTi inter-
valisaTvis. magaliTad, 1950_1986 wlebis periodis yovel aTwleulSi Ca-
monadenis zrda Seadgenda daaxloebiT 4 m3/wm, rac normis 6%-ze metia, 
naleqTa jamebis mateba tolia 48 mm, anu Seadgens normis 3.5%, xolo 
haeris temperaturis cvlileba xasiaTdeba 0.09 0C-iT zrdis tendenciiT, 
rac normis 2%-s aRemateba. 
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nax.1.3. 1950_1986 wlebSi (a) md.cxeniswylis wliuri Camonadenis (R),  

(b) wyalSemkrebze mosul naleqTa wliuri jamebis   (P), (g) auzSi 
haeris temperaturis (t) dinamika da Sesabamisi trendebi 
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cxrili 1.2. md.cxeniswylis auzisaTvis 1950_1986 wlebSi Camonadenis,  
naleqebisa da temperaturis cvlilebis saSualo siCqaris sidideebi, 
miyvanili 1_, 10_, 37_, 100 _wlian periodebamde 
 

Camonadenis gamoTvlili 
mniSvnelobebi 

R, m3/wm 

R0 
m3/wm 

Camonadenis cvlileba 
ΔR=R1-R2 m3/wm 

normis mimarT fardo-
biTi cvlileba, ΔR/R0 % 

1 10 37 100 1 10 37 100 

R1=0,3902x1986-706,07=68.87 
61.9 0.38 3.8 11.05 38 0.6 6.14 22.7 61.4 

R2=0,3902x1950-706,07=51.82 

naleqebis gamoTvlili 
mniSvnelobebi  

P, mm 

P0  
mm 

naleqebis cvlileba 
ΔP=P1-P2 mm 

normis mimarT fardo-
biTi cvlileba, ΔP/P0 % 

1 10 37 100 1 10 37 100 

P1=4,9428x1986-337,3=1479.10 

1390.1 1.8 48.1 177.94 481 0.35 3.5 12.8 35 
P2=4,9428x1950-337,3=1301.16 

temperaturis amoTvlili 
mniSvnelobebi t, 0C 

t0  
0C 

temperaturis cvlileba 
Δt=t1-t2 0C 

normis mimarT fardo-
biTi cvlileba, Δt/t0 % 

1 10 37 100 1 10 37 100 

t1=0,0093x1986-14,669=3.80 
3.7 0.009 0.09 0.33 0.9 0.24 2.4 9.0 24 

t2 =0,0093x1950-14,669=3.47 

 
 Tu zrdis es siCqareebi SenarCunebuli iqneba XXI saukunis 50-ian 
wlebamde, maSin saukuneobrivma cvlilebam SeiZleba miaRwios: Camona-
denis zrdis maCvenebelma 40 m3/wm (normis 60%), naleqTa jamebis zrdam 
Seadginos 480 mm (35%) da temperaturis matebam _ 0.9 0C (daaxloebiT 
normis 25%). 
 Semdeg etapze gamokvleuli iqna md.cxeniswylis Camonadenis kavSiri 
naleqTa jamebTan, agreTve Camonadenisa da naleqebis statistikuri damo-
kidebulebani haeris temperaturaze, rac safuZvlad daedo Camonadenis 
formirebis empiriul_statistikur da wyalbalansur modelebs.  
 kvlevis Sedegebis mixedviT, romlebic mocemulia nax.1.4-ze, wyal-
Semkrebze naleqTa jamebis zrda iwvevs Camonadenis zrdasac (korelaciis 
koeficienti r=0.33), rac fizikurad gamarTlebulia. amave dros, Camona-
deni faqtiurad ar aris damokidebuli temperaturis cvlilebaze (r=0.02), 
xolo naleqTa jamebisaTvis dafiqsirebulia maTi Semcireba tempera-
turis matebisas (r=0.23). ukve am Sedegebidan gamomdinare SeiZleba davas-
kvnaT, rom ganxiluli wyalSemkrebisaTvis Camonadeni metad mgrZnobiarea 
naleqTa cvlilebis mimarT da praqtikulad ar reagirebs temperaturis 
cvlilebaze. am procesebis raodenobrivi SefasebisaTvis gamoviyenoT na-
leqebTan da temperaturasTan Camonadenis kavSiris amsaxveli orcvla-
diani regresiis gantolebebi (ix.nax.1.4-is (a) da (b)), romelTa SekrebiT 
vRebulobT gantolebas, warmodgenils cxr.1.3-Si. aqve mocemulia kore-
laciis koeficientis (r), Camonadenis gamoTvlil mniSvnelobaTa rigisaT-
vis saSualo kvadratuli gadaxrisa (σR) da regresiis gantolebis abso-
luturi cdomilebis (SR) sidideebi. rogorc vxedavT, ganxiluli peri-
odisaTvis agebuli Camonadenis empiriul_statistikuri modelis gamoc-
dam (ix.cxr.1.3) mogvca damakmayofilebeli Sedegi: gantolebis abso-
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luturi cdomileba Seadgens 8.5 m3/wm, fardobiTi cdomileba ki _ 15%, 
rac TanxvedraSia SR=11 m3/wm-is mniSvnelobasTan. 

 
a 

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
g 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.1.4. (a) kavSiri md.cxeniswylis (s.rcxmelurTan) Camonadensa da 
naleqebs (s.yoruldaSi) Soris, (b) Camonadensa da haeris temperaturas So-

ris, (g) naleqebsa da haeris temperaturas Soris 
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cxrili 1.3. md.cxeniswylis wliuri Camonadenis formirebis empiri-
ul_statistikuri modelebi 
 

miRebulia orcvladiani regresiis  
gantolebaTa SekrebiT 
R=0,010 P - 0,157 t + 48,818                                                                                                                        

r=0,34; σR=11,23;  SR=10,56. 

miRebulia samcvladiani 
regresiis gantolebiT 

R=0,021P+1,068t+28,75                

r=0,34; σR=11,71;  SR=11,01. 

n 
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1 1950 53.0 1341.6 3.2 61.6 8.6 16.2 60.3 7.3 13.9 
2 1951 52.0 1436.4 3.8 62.4 10.4 20.1 63.0 11.0 21.1 
3 1952 32.9 1215.6 1.5 60.1 27.2 82.8 59.1 26.2 79.6 
4 1953 68.9 1383.6 2.6 62.1 6.8 9.9 60.6 8.3 12.0 
5 1954 59.7 1366.8 3.8 61.8 2.1 3.4 61.5 1.8 3.0 
6 1955 58.1 1331.4 1.2 61.4 3.3 5.6 61.3 3.2 5.4 
7 1956 63.3 1542.0 1.9 63.8 0.5 0.8 63.2 0.1 0.2 
8 1957 65.8 1056.0 1.0 58.6 7.2 10.9 55.2 10.6 16.1 
9 1958 58.8 1191.6 3.5 60.1 1.3 2.2 57.5 1.3 2.2 
10 1959 62.2 1430.4 2.5 62.6 0.4 0.6 61.5 0.7 1.1 
11 1960 61.8 1402.8 1.1 62.1 0.3 0.4 62.6 0.8 1.3 
12 1961 46.2 1407.6 3.4 62.2 16.0 31.7 61.9 15.7 31.1 
13 1962 45.9 1401.6 1.8 61.9 16.0 31.9 63.3 17.4 37.9 
14 1963 87.6 1880.4 3.5 66.9 20.7 23.6 72.0 15.6 17.8 
15 1964 62.0 1227.6 3.5 60.4 1.6 2.6 58.3 3.7 6.0 
16 1965 56.2 1312.8 3.4 61.3 5.1 9.0 60.0 3.8 6.7 
17 1966 68.2 1110.0 5.6 58.9 9.3 13.6 58.0 10.2 15.0 

18 1967 51.5 1501.8 2.8 63.3 8.8 16.1 63.3 8.8 16.2 

19 1968 70.1 1189.2 3.6 60.0 10.1 11.4 57.6 12.5 17.8 
20 1969 41.2 992.4 3.6 58.1 16.9 41.0 53.4 12.2 29.7 
21 1970 71.3 1121.4 3.9 59.3 15.0 20.2 56.5 17.8 21.0 
22 1971 60.8 1359.6 1.2 61.6 0.8 1.3 61.8 1.0 1.6 
23 1972 66.3 1569.6 1.5 63.6 2.7 1.1 66.5 0.2 0.3 
24 1973 45.3 1549.2 3.3 63.6 18.3 40.5 61.8 19.5 43.1 
25 1974 52.6 1161.6 3.9 59.7 7.1 13.5 57.3 1.7 9.0 
26 1975 55.3 1446.0 1.3 62.5 7.2 12.9 63.7 8.4 15.2 
27 1976 69.8 1401.6 3.3 62.2 7.6 10.9 61.7 8.1 11.6 
28 1977 62.2 1701.6 3.5 65.1 2.9 1.7 68.2 6.0 9.7 
29 1978 83.8 1605.6 3.8 61.1 19.7 23.5 66.5 17.3 20.6 

30 1979 85.6 1610.4 1.4 61.1 21.5 25.1 67.3 18.3 21.4 

31 1980 76.1 1288.8 3.7 61.0 15.1 19.8 59.8 16.3 21.4 
32 1981 61.3 1320.0 1.3 61.2 3.1 1.8 61.1 3.2 5.0 
33 1982 72.8 1458.0 3.5 62.7 10.1 13.9 63.1 9.7 13.3 
34 1983 61.5 1731.6 3.5 65.4 0.9 1.4 68.9 1.4 6.7 

35 1984 63.7 1221.6 3.4 60.4 3.3 5.2 58.0 5.7 8.9 

36 1985 59.1 1647.6 3.5 61.6 5.5 9.3 67.1 8.0 13.5 

37 1986 65.6 1509.6 1.1 63.1 2.5 3.8 61.8 0.8 1.2 

saS. 61.9 1390.1 3.7 62.0 8.5 15.1 61.9 8.7 15.2 
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 miRebuli Sedegebis saimedoobis dasadgenad imave cxr.1.3-Si moce-
mulia wliuri Camonadenis formirebis meore empiriul_statistikuri mo-
deli, romelsac safuZvlad daedo samcvladiani regresiis gantoleba. 
misi gamocdis Sedegebi praqtikulad identuria pirveli modelis Semo-
wmebasTan. am SemTxvevaSi gantolebis saSualo absoluturi cdomileba 
8.7 m3/wm-is tolia, xolo fardobiTi cdomileba 15%-s Seadgens. 
 aseTive Sedegi miiReba Camonadenis formirebis wyalbalansuri ti-
pis l.tiurkis modeliT, romlis gamocdis monacemebi Sesulia cxr.1.4-Si. 

 
 cxrili 1.4. md.cxeniswylis wliuri Camonadenis formirebis wyal-

balansuri (l.tiurkis) modeli 

n 

w
el

i
 

Camonadenis 
wliuri 
fenis 

simaRle 
sag.rcxmelu-

ri, R mm 

temperaturis 
funqciis mniS-

vnelobebi, 
L=300+25t+0,05t3 

Camonadenis  
fenis simaRlis 
gamoTvlili 

mniSvnelobebi,  
R mm  

abso-
lu-
turi 
cdomi- 
leba, 

 |ΔR| mm 

fardo-
biTi cdo-
mi-leba, 
|ΔR|/R % 

1 1950 1153.6 381.6 1299.4 145.9 12.6 
2 1951 1131.8 397.7 1391.3 259.5 22.9 
3 1952 716.1 417.1 1177.4 461.3 61.4 
4 1953 1499.6 365.9 1340.1 159.5 10.6 
5 1954 1299.4 397.7 1323.8 21.4 1.9 
6 1955 1261.6 408.7 1292.5 27.9 2.2 
7 1956 1377.8 347.8 1493.5 115.8 8.4 

8 1957 1432.2 403.2 1022.8 409.4 28.6 

9 1958 1279.8 389.6 1151.2 125.7 9.8 
10 1959 1353.8 363.3 1385.5 31.6 2.3 
11 1960 1345.1 405.9 1358.7 13.6 1.0 
12 1961 1005.6 387.0 1363.4 357.8 35.6 
13 1962 999.0 425.5 1357.6 358.5 35.9 
14 1963 1906.7 389.6 1821.3 85.4 1.5 
15 1964 1349.5 389.6 1189.0 160.4 11.9 
16 1965 1223.2 387.0 1271.5 48.3 1.0 
17 1966 1481.4 448.8 1075.1 409.3 27.6 
18 1967 1186.2 371.1 1457.5 271.3 22.9 
19 1968 1525.8 392.3 1151.8 373.9 21.5 
20 1969 896.7 392.3 961.2 61.5 7.2 
21 1970 1617.2 400.5 1089.1 528.1 32.7 
22 1971 1323.3 408.7 1316.9 6.5 0.5 
23 1972 1443.1 417.1 1520.3 77.2 5.4 
24 1973 986.0 381.3 1500.5 511.5 52.2 
25 1974 1141.9 400.5 1125.1 19.8 1.7 
26 1975 1203.6 411.5 1400.6 196.9 16.4 
27 1976 1519.2 381.3 1357.6 161.7 10.6 
28 1977 1353.8 389.6 1648.1 291.3 21.7 
29 1978 1821.0 397.7 1555.1 268.8 11.7 
30 1979 1863.1 411.3 1559.8 303.3 16.3 
31 1980 1656.4 395.0 1248.3 408.1 21.6 
32 1981 1399.5 411.5 1278.5 121.0 8.6 
33 1982 1581.5 389.6 1412.2 172.4 10.9 
34 1983 1403.9 389.6 1677.2 273.3 19.5 
35 1984 1386.5 387.0 1183.2 203.3 11.7 
36 1985 1286.3 389.6 1595.8 309.5 21.1 
37 1986 1427.8 405.9 1462.2 31.3 2.4 

saS. 1347.4 395.6 1346.4 210.7 16.6 
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 l.tiurkis modeliT ganisazRvreba yovelwliuri Camonadenis fenis 
simaRle (mm), romlis Sedareba gazomil mniSvnelobasTan ganxiluli peri-
odisaTvis gvaZlevs saSualo absolutur cdomilebas 211 mm da fardobiTi 
cdomilebis mniSvnelobas daaxloebiT 17%-is tols. am Sefasebis Sedegebi 
umniSvnelod gauaresebulia empiriul_statistikuri modelebis Semo-
wmebasTan SedarebiT. 
 gamomdinare gamocdis Sedegebidan, Camonadenis mowyvladobis Se-
fasebisaTvis ZiriTadad gamoviyenebT pirvel empiriul_statistikur mod-
els. 
 Camonadenis formirebis modelebis gamoyenebiT da (1.40) da (1.41) gamo-
saxulebaTa gaTvaliswinebiT md.cxeniswylis auzis zemo welisaTvis 
(Camketi kveTi _ sag.rcxmeluri) vRebulobT: 

• Camonadenis mowyvladobis sidide wyalSemkrebze mosul naleqTa 
cvlilebis mimarT tolia 

;2246,0010,0
9,61

1,1390
1 ==n  

• Camonadenis mowyvladobis sidide wyalSemkrebisaTvis damaxasiaTebel 
temperaturis cvlilebisas tolia 

  ;0094,0157,0
9,61

7,3
2 ==n  

• mowyvladobaTa Sefardeba tolia 

24
0094,0

2246,0

2

1 ==
n

n
n . 

 amrigad SeiZleba davaskvnaT, rom ganxiluli auzisaTvis wliuri 
Camonadenis mowyvladoba naleqTa wliuri jamebis cvlilebis mimarT 
daaxloebiT 24-jer metia Camonadenis mowyvladobaze wyalSemkrebisaTvis 
damaxasiaTebeli saSualo wliuri temperaturis cvlilebisas. es Sefaseba 
miRebulia II empiriul_statistikuri modelis safuZvelze. Tu gamoviyenebT 
I models, maSin mowyvladobaTa SefardebisaTvis miviRebT n≈8. 

 ganvsazRvroT Camonadenis mosalodneli cvlileba globaluri 
daTbobis pirobebSi Semdegi klimaturi scenaris mixedviT: temperaturis 
mateba Seadgens 30C, xolo naleqebis jamebis Semcireba - normis 5-10%. 
 gamovdivarT md.cxeniswylis-kveTi rcxmelurisaTvis miRebuli 
empiriul-statistikuri modelidan 

R=0.010P-0.157t+48.818. 
gveqneba  

dR=0.01dP-0.157dt, 

(dR)1=0.01x(-1390.1x0.05)-0.157x3=-1.166≈-1.2 m3/wm, rac Seadgens normis - 2%; 
(dR)2=0.01x(-1390.1x0.1)-0.157x3=-1.86≈-1.9 m3/wm (-3%). 

amrigad, aRniSnuli klimaturi scenaris pirobebSi md.cxeniswylis-
s.rcxmeluri Camonadeni praqtikulad ar ganicdis mniSvnelovan cvlilebas 
- igi mcirdeba mxolod 2-3%-iT. 
 

1.4.3.md.rionis delta, md.rioni – s.alpanas kveTi  
 md.rioni saTaves iRebs kavkasionis samxreT ferdobze, fasis mTis max-
loblad, zRvis donidan 2620 m. simaRleze da q.foTTan erTvis Sav zRvas. 
mdinaris sigrZe 327 km-ia, wyalSemkrebi auzis farTobi tolia 13400 km2, 
zRvis donidan misi saSualo simaRlea 1084 m (ix.nax.1.5). mdinaris auzSi 
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hidrometeorologiuri dakvirvebebi sxvadasxva dros tardeboda 11 
wyalsazom saguSagoze  da 21 meteorologiur sadgurze, romelTagan dRes 
funqcionirebs 3 hidrologiuri da 13 meteorologiuri punqti (ix.cxr.1.5 da 
nax.1.5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.1.5. md.rionis grZivi profili 
 
rioni mTis mdinares warmoadgens. misi auzis 81% ganlagebulia 

kavkasionis (68%) da aWaraimereTis qedis (13%) samxreT ferdobebze, xolo 
19% mdebareobs kolxeTis dablobze. rogorc cxr.1.5-dan vxedavT md.rions 
600-mde Senakadi erTvis, romelTagan yvelaze mniSvnelovania md.yvirila, 
xaniswyali da cxeniswyali. mdinaris Camonadeni xasiaTdeba gazaf-
xul_zafxulis maqsimumiT da Semodgoma_zamTris minimumiT (ix.nax.1.6) 
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cxrili 1.5. md.rionis wyalSemkreb auzSi ganlagebuli meteorologiuri 
sadgurebi 

# sadguri 
simaRle zRvis 

donidan 

saSualo wliuri 

temperatura, t 0C naleqi,  Pmm 

1 Sovi 1600 -2.4 1148 
2 korbouli 793 10.0 1205 
3 ambrolauri 544 11.2 983 
4 tyibuli 535 12.2 1890 
5 cageri 474 11.4 1235 
6 saCxere 441 11.7 830 
7 martvili 176 13.8 1879 
8 saqara 148 13.9 1190 
9 wyaltubo 121 11.6 1692 
10 quTaisi 114 11.5 1380 
11 oni 114 10.0 790 
12 senaki 40 11.3 1669 
13 samtredia 25 11.4 1375 

 
 
 
 
 
 
 
 
 
 

 
nax.1.6. md.rionis _ sag.saqoCakiZesTan mravalwliuri saSualo Tviuri 

Camonadenis ryevis grafiki (1940-1986 w.) 
 

 

cxrili 1.6. md.rionis _ sad.saqoCakiZesTan ZiriTadi hidrologiuri maxasi-
aTeblebi [47] 
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rioni Savi 
zRva 

1084 13400 600 327 1.04 407 1600 10050 100 

yvirila rioni 1320 3630 167 140 1.45 87.4 - 1815 - 
cxeniswyali rioni 2040 1450 219 76 0.47 62.8 12.9 1000 30 
xaniswyali rioni 1180 914 202 57 0.94 22.8 - 807 - 
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hidrografiuli qseli kargad aris ganviTarebuli, rasac emateba wy-
alSemkreb auzSi ganlagebuli wyalsacavebi (ix.cxr.1.7) 

geologiuri agebulebis mxriv maRliv zonaSi Warbobs kristaluri 
qanebi (graniti, gnaisebi da fiqalebi), romlebsac mdinaris marjvena 
sanapiroze enacvleba qviSebi. 

 
cxrili 1.7. md.rionis wyalSemkreb auzSi ganlagebuli wyalsacavebi 

 

# wyalsacavi 
sarkis 

farTobi, km2 
wylis moculoba, 

mln.m3 
siRrme, m 
saS. maq. 

1 Saori 9.2 90.6 9.8 11.5 
2 lajanuri 1.6 50 30.0 70.0 
3 gumaTi 2.4 39.0 _ 24 
4 tyibuli 12.1 81.0 6.9 12.5 

   

 md.rionis auzSi gamoiyofa alpuri zonis primitiuli mcire sisqis 
kordian_torfiani mTa_mdeloTa niadagebi, kordiani da  kordiani mTa_mde-
loTa niadagebi (maRalmTian zonaSi). mTa_tyeTa zonaSi ganviTarebulia 
tyis zeda sartyelis Ria da daewerebuli tyis yomrali niadagebi. 
mTiswineTis zonaSi wiTelmiwa da gaewerebuli niadagebi da yviTelmiwa ni-
adagebi. dablobis zonaSi, md.yvirilas marjvena mxares Zlieri  da saSu-
alo eweri niadagebi. Waobian zonaSi ganviTarebulia Waobis lamiani da  
torfian_Waobiani niadagebi. 

 analogiuri zonaloba gaaCnia mcenareul safarsac. kerZod, maRalmTi-
an zonaSi alpuri mcenareulobaa ganviTarebuli. alpuri zonis samxreTiT 
vrceldeba jer wiwvovani da Semdgom foTlovani tyis zoli, romelic 
kolxeTis dablobSi icvleba kolxeTis tipis tyeebiT. Waobian nawilSi 
gavrcelebulia Waobis tye da Waobis mcenareuloba. mTlianad auzSi ty-
ianobis farTi daaxloebiT mTeli auzis 70_75% Seadgens (9380_10050 km2).   

gasuli saukunis meore naxevarSi klimaturi elementebisa da md.ri-
onis rionis wylianobis reJimis cvalebadobas Soris kavSirebis Sesaswa-
vlad nax.1.7-ze warmodgenilia md.rionis _ sag.saqoCakiZesTan saSualo wli-
uri Camonadenis, wyalSemkrebze naleqTa wliuri jamebisa da haeris saSua-
lo wliuri temperaturis dinamika 1940_1986 wlebSi (47 wliani periodisT-
vis). aRniSnuli klimaturi maxasiaTeblebi haeris temperatura da naleqTa 
jamebi gamoTvlili iyo cxr.1.8-Si Sesuli 13 meteosadguris monacemTa 
gasaSualoebiT. aqve naxazze mocemulia aRniSnuli maxasiaTeblebis cvli-
lebis tendenciis damaxasiaTebeli trendebi, Sesabamisi regresiis ganto-
lebebi da korelaciis koeficientis mniSvnelobebi. rogorc vxedavT wyal-
Semkrebze praqtikulad ucvleli temperaturisa da  naleqTa jamebis mcire 
matebis pirobebSi dafiqsirebulia Camonadenis umniSvnelo Semcireba. am 
procesebis raodenobrivi maxasiaTeblebi mocemulia cxr.1.8-Si. kerZod, 
1940_1986 wlebis yovel 10-wlian intervalSi Camonadenis Semcireba Seadgens 
sul raRac 0.6 m3/wm, rac normis daaxloebiT 0.2%-is tolia. 

amrigad, iseve rogorc auzSi haeris temperatura, Camonadenic faqtiu-
rad ar Secvlila. rac Seexeba naleqTa jamebs, 10-wlian intervalSi maTi 
zrda Seadgenda 22 mm-ze odnav mets, rac normis daaxloebiT 2%-ia. Tu 
cvlilebaTa es siCqareebi SenarCundeba XX saukunis bolosaTvis da  XXI 
saukuneSi, maSin 50-iani wlebis donisaTvis mosalodnelia Camonadenis umni-
Svnelo Semcireba 6 m3/wm-iT (normis daaxloebiT 2%), auzSi haeris praqti-
kulad ucvleli temperaturisa (saukuneobrivi Semcireba Seadgens mxolod 
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0.1 0C) da naleqTa jamebis 253 mm-iT (normis daaxloebiT 20%-iT) SedarebiT 
SesamCnevi zrdis pirobebSi. 
 
 

 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

nax.1.7. md.rionis auzisaTvis 1940 _ 1986 wlebSi (a) Camonadenis (R), (b) naleqebis 
wliuri jamebis   (P), (g) haeris temperaturis (t) dinamika da Sesabamisi 

trendebi 
  

cxr.1.8. 1940_1986 wlebSi md.rionis Camonadenis, wyalSemkrebze saSualo 
wliuri naleqebisa da temperaturis cvlilebis siCqaris sidideebi, miyvanili 1_, 
10_, 47_, 100_wlian periodebamde 

Camonadenis gamoTvlili 
mniSvnelobebi R, m3/wm 

R0 
m3/wm 

Camonadenis cvlileba 
ΔR=R2-R1 m3/wm 

normis mimarT fardobi-
Ti cvlileba, |ΔR|/R0 % 

1 10 47 100 1 10 47 100 

R2 = -0.0607 x 1986 + 525.72 = 405 
407 -0.06 -0.64 -3.00 -6.38 0.016 0.16 0.74 1.57 

R1 = -0.0607 x 1940 + 525.72 = 408 

naleqebis gamoTvlili mniS-
vnelobebi P, mm 

P0  
mm 

naleqebis cvlileba 
ΔP=P2-P1 mm 

normis mimarT fardobi-
Ti cvlileba, |ΔP|/P0 % 

1 10 47 100 1 10 47 100 

P2 = 2.5922 x 1986 – 3657.4 = 1491 
1425 2.53 25.3 119.0 253.0 0.18 1.80 8.36 17.75 

P1 = 2.5922 x 1940 – 3657.4 = 1372 

temperaturis gamoTvlili 
mniSvnelobebi t, 0C 

t0  
0C 

temperaturis cvlileba 
Δt=t2-t1 0C 

normis mimarT fardobi-
Ti cvlileba, |Δt|/t0 % 

1 10 47 100 1 10 47 100 

t2= -0.0012 x 1986 + 11.59 = 12.21 
12.2 -0.001 -0.01 -0.05 -0.11 0.008 0.08 0.41 0.90 

t1= -0.0012 x 1940 + 11.59 = 12.26 
 

 rogor SeiZleba avxsnaT es, pirveli SexedviT, winaaRmdegobrivi Se-
degi. saqme imaSia, rom naleqTa jamebis zomieri matebis pirobebSi, maRal-
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mTian da mTian zonebSi sakmaod didi gatyianeba (mTeli teritoriis 
70_75%), hidrografiuli da wyalsacavTa ganviTarebuli qseli, aseve 
kolxeTis dablobze Waobiani zonis arseboba, qmnian pirobebs erTis mxriv, 
WaobebSi da miwisqveSa horizontebSi wylis maragis dagrovebisaTvis, meo-
res mxriv, tyis nargavebi (varji) xels uwyobs atmosferuli naleqebis 
Zlier dakavebas. amitom, yovelive aRniSnuli ganapirobebs sust gavlenas 
zedapirul Camonadenze. 
 nax.1.8-ze grafikulad warmodgenilia md.rionis _ Camket kveTSi 
sag.saqoCakiZesTan wliuri Camonadenis statistikuri damokidebuleba wyal-
Semkrebze mosul saSualo wliur naleqTa jamebze, aseve Camonadenisa da 
naleqTa jamebis damokidebuleba auzSi saSualo wliur temperaturaze. 
aqve mocemulia Sesabamisi orcvladiani regresiis gantolebebi da  korel-
aciis koeficientis mniSvnelobebi. rogorc vxedavT, naleqebis zrda  
md.rionis auzSi iwvevs Camonadenis momatebas, xolo temperaturis zrda _  
naleqebisa da Camonadenis klebas. kvlevis es Sedegebi aisaxa md. rionis _ 
sag.saqoCakiZesTan wliuri Camonadenis formirebis empiriul_statistikur 
da wyalbalansur modelebSi, romlebic warmodgenili arian cxrilebSi 1.9 
da 1.10. modelebis gamocdis Sedegebic mocemulia am cxrilebSi. maTi gaT-
valiswinebiT vRebulobT, rom orcvladiani regresiis gantolebaTa 
SekrebiT miRebuli da wyalbalansuri modelebis fardobiTi cdomilebebi 
emTxveva erTmaneTs da Seadgens 10%. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.1.8. (a) kavSiri md.rionis (sag.saqoCakiZesTan) Camonadensa da wyalSemk-
rebze mosul wliur naleqebs Soris; (b) Camonadensa da auzSi haeris sa-
Sualo wliur temperaturas Soris; (g) naleqebsa da haeris temperaturas 

Soris 
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cxrili 1.9. md.rionis wliuri Camonadenis formirebis empiriul_statistikuri 
modelebi 

hidrometeorologiur dakvirvebaTa 
monacemebi 

empiriul_statistikuri modelebi miRebuli 

orcvladiani regresiis 
gantolebaTa SekrebiT 

R=0,11 P - 10,6 t + 379,2   
r=0.78; σR=27.33; SR=17.10 

samcvladiani regre-
siis gantolebiT 

R=0,22 P– 8.98 t+208.3 
r=0.78; σR=27.33; SR=17.10 
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1 2 3 4 5 6 7 8 9 10 11 
1 1940 503 1985 12,6 464 39 7,8 532 29 5,8 
2 1941 494 1559 12,1 422 72 14,5 443 51 10,3 
3 1942 380 1004 12,0 362 18 4,7 321 59 15,5 
4 1943 316 1097 12,0 372 56 17,7 342 26 8,2 
5 1944 400 1247 12,3 386 14 3,6 372 28 7,0 
6 1945 401 1504 11,1 427 26 6,5 440 39 9,7 
7 1946 406 1259 12,1 389 17 4,1 377 29 7,1 
8 1947 357 977 13,0 349 8 2,3 307 50 14,0 
9 1948 405 1413 12,0 407 2 0,5 411 6 1,5 
10 1949 302 1105 11,4 380 78 25,8 349 47 15,6 
11 1950 436 1455 11,8 414 22 5,1 422 14 3,2 
12 1951 383 1377 12,5 398 15 3,9 399 16 4,2 
13 1952 397 1141 12,8 369 28 7,1 344 53 13,4 
14 1953 514 1771 11,3 454 60 11,7 496 18 3,5 
15 1954 392 1230 12,6 381 11 2,9 366 26 6,6 
16 1955 284 1498 12,9 407 123 43,3 422 138 48,6 
17 1956 487 1721 10,7 455 32 6,6 491 4 0,8 
18 1957 348 1177 13,1 370 22 6,3 350 2 0,6 
19 1958 497 1736 12,3 440 57 11,6 480 17 3,4 
20 1959 466 1619 11,3 437 29 6,2 463 3 0,6 
21 1960 409 1461 12,7 405 4 1,0 416 7 1,7 
22 1961 396 1515 12,2 416 20 5,1 432 36 9,1 
23 1962 331 1356 13,5 385 54 16,3 385 54 16,3 
24 1963 546 1797 12,4 445 101 18,5 492 54 9,9 
25 1964 394 1338 11,3 406 12 3,0 401 7 1,8 
26 1965 354 1337 12,0 399 45 12,7 395 41 11,6 
27 1966 356 1399 14,0 384 28 7,9 390 34 9,6 
28 1967 428 1676 11,5 441 13 3,0 474 46 10,7 
29 1968 481 1568 12,5 419 62 12,9 441 40 8,3 
30 1969 310 1227 12,0 387 77 24,8 370 60 19,4 
31 1970 481 1565 12,7 417 64 13,4 439 42 8,7 
32 1971 415 1582 12,4 422 7 1,7 445 30 7,2 
33 1972 380 1339 12,3 396 16 4,2 392 12 3,2 
34 1973 350 1298 11,4 401 51 14,6 391 41 11,7 
35 1974 314 1183 12,1 381 67 21,3 360 46 14,6 
36 1975 411 1507 12,1 417 6 1,5 431 20 4,9 
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cxrili 1.9-s gagrZeleba 
37 1976 465 1387 11,3 412 53 11,4 412 53 11,4 
38 1977 334 1361 11,9 403 69 20,7 401 67 20,1 
39 1978 524 1845 11,9 456 68 13,0 507 17 3,2 
40 1979 405 1324 13,4 383 22 5,5 379 26 6,4 
41 1980 436 1558 12,4 419 17 3,9 440 4 0,9 
42 1981 460 1625 12,7 423 37 8,0 452 8 1,7 
43 1982 454 1534 11,1 430 24 5,3 446 8 1,8 
44 1983 446 1655 11,8 436 10 2,2 466 20 4,5 
45 1984 365 1059 11,9 369 4 1,1 334 31 8,5 
46 1985 375 1331 11,7 401 26 6,9 396 21 5,6 
47 1986 320 1267 12,4 387 67 20,9 376 56 17,5 

saS. 407,00 1424,87 12,16 406,84 37,33 9,64 
412,5
8 

32,68 8,72  

 
cxrili 1.10. md.rionis wliuri Camonadenis formirebis wyalbalansuri 

(l.tiurkis) modeli  (kalibrebis mudmiva  c =5,0885) 
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1 1940 503 1985 12,6 1184,68 715,02 1430,08 245,40 20,71 
2 1941 494 1559 12,1 1163,48 691,08 1070,32 93,16 8,01 
3 1942 380 1004 12,0 894,99 686,40 630,56 264,43 29,55 
4 1943 316 1097 12,0 744,25 686,40 700,19 44,06 5,92 
5 1944 400 1247 12,3 942,09 700,54 813,04 129,05 13,70 
6 1945 401 1504 11,1 944,44 645,88 1040,10 95,65 10,13 
7 1946 406 1259 12,1 956,22 691,08 824,80 131,43 13,74 
8 1947 357 977 13,0 840,81 734,85 603,87 236,94 28,18 
9 1948 405 1413 12,0 953,87 686,40 950,31 3,56 0,37 
10 1949 302 1105 11,4 711,28 659,08 711,85 0,57 0,08 
11 1950 436 1455 11,8 1026,88 677,15 987,96 38,92 3,79 
12 1951 383 1377 12,5 902,05 710,16 914,08 12,03 1,33 
13 1952 397 1141 12,8 935,02 724,86 726,20 208,83 22,33 
14 1953 514 1771 11,3 1210,59 654,64 1268,21 57,63 4,76 
15 1954 392 1230 12,6 923,25 715,02 796,42 126,83 13,74 
16 1955 284 1498 12,9 668,88 729,83 1006,82 337,94 50,52 
17 1956 487 1721 10,7 1146,99 628,75 1235,79 88,80 7,74 
18 1957 348 1177 13,1 819,62 739,90 750,59 69,03 8,42 
19 1958 497 1736 12,3 1170,55 700,54 1217,95 47,40 4,05 
20 1959 466 1619 11,3 1097,53 654,64 1135,33 37,80 3,44 
21 1960 409 1461 12,7 963,29 719,92 979,50 16,22 1,68 
22 1961 396 1515 12,2 932,67 695,79 1031,78 99,11 10,63 
23 1962 331 1356 13,5 779,58 760,52 884,40 104,82 13,45 
24 1963 546 1797 12,4 1285,95 705,33 1268,92 17,04 1,33 
25 1964 394 1338 11,3 927,96 654,64 898,44 29,51 3,18 
26 1965 354 1337 12,0 833,75 686,40 888,40 54,65 6,55 
27 1966 356 1399 14,0 838,46 787,20 911,84 73,38 8,75 
28 1967 428 1676 11,5 1008,04 663,54 1181,09 173,06 17,17 
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29 1968 481 1568 12,5 1132,86 710,16 1071,25 61,61 5,44 

cxrili 1.10-is gagrZeleba 
1 2 3 4 5 6 7 8 9 10 
30 1969 310 1227 12,0 730,12 686,40 800,69 70,57 9,67 
31 1970 481 1565 12,7 1132,86 719,92 1065,44 67,42 5,95 
32 1971 415 1582 12,4 977,42 705,33 1084,68 107,26 10,97 
33 1972 380 1339 12,3 894,99 700,54 886,12 8,86 0,99 
34 1973 350 1298 11,4 824,33 659,08 864,54 40,21 4,88 
35 1974 314 1183 12,1 739,54 691,08 765,24 25,70 3,47 
36 1975 411 1507 12,1 968,00 691,08 1026,68 58,68 6,06 
37 1976 465 1387 11,3 1095,18 654,64 938,82 156,36 14,28 
38 1977 334 1361 11,9 786,64 681,76 909,18 122,54 15,58 
39 1978 524 1845 11,9 1234,14 681,76 1321,31 87,18 7,06 
40 1979 405 1324 13,4 953,87 755,31 860,54 93,32 9,78 
41 1980 436 1558 12,4 1026,88 705,33 1064,52 37,64 3,67 
42 1981 460 1625 12,7 1083,40 719,92 1115,78 32,38 2,99 
43 1982 454 1534 11,1 1069,27 645,88 1065,68 3,59 0,34 
44 1983 446 1655 11,8 1050,43 677,15 1157,40 106,97 10,18 
45 1984 365 1059 11,9 859,66 681,76 672,34 187,31 21,79 
46 1985 375 1331 11,7 883,21 672,58 887,45 4,24 0,48 
47 1986 320 1267 12,4 753,67 705,33 827,62 73,95 9,81 

saS. 407,00 1424,87 12,16 957,52 694,69 962,64 89,00 9,72 

  
 odnav ukeTesi gamocdis Sedegi axasiaTebs samcvladian regresiis 
models (korelaciis koeficienti r=0.78). am SemTxvevaSi absoluturi 
cdomileba tolia 33 m3/wm (ganxilul periodSi Camonadenis norma Seadgens 
407 m3/wm), xolo fardobiTi cdomileba daaxloebiT 9%-ia. amitom md.rionis 
Camonadenis mowyvladobis SefasebisaTvis, ZiriTadad, gamoviyenebT 
samcvladiani regresiis models. 
 amrigad, Camonadenis formirebis meore statistikur_empiriuli mod-
elis gamoyenebiT da (1.40) da (1.41) gamosaxulebaTa gaTvaliswinebiT 
md.rionis auzisaTvis (Camketi kveTi _ sag.saqoCakiZe) vRebulobT: 

• Camonadenis mowyvladobis sidide wyalSemkrebze mosul naleqTa 
cvlilebis mimarT tolia 

                           ;7702,0=22,0×
407

87.1424
=1n  

• Camonadenis mowyvladobis sidide wyalSemkrebisaTvis damaxasiaTebel 
temperaturis cvlilebisas tolia 

;2683,0=98.8×
407

16.12
=2n  

• mowyvladobaTa Sefardeba tolia 

3
2683,0

7702,0
=

2n

1n
=n ≈ . 

amrigad SeiZleba davaskvnaT, rom ganxiluli auzisaTvis wliuri 
Camonadenis mowyvladoba naleqTa wliuri jamebis cvlilebis mimarT 
daaxloebiT 3-jer metia Camonadenis mowyvladobaze wyalSemkrebisaTvis 
damaxasiaTebeli saSualo wliuri temperaturis cvlilebisas. aRsaniSnavia, 
rom pirveli statistikur_empiriuli modeliT Catarebuli Camonadenis Se-
faseba uCvenebs, rom mowyvladobebi calcalke naleqTa jamebis da temper-
aturis cvlilebaTa mimarT faqtiurad emTxveva erTmaneTs (n≈1). 
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 SevafasoT Camonadenis mosalodneli cvlileba globaluri daTbo-
bis pirobebSi, rodesac temperaturis mateba Seadgens 30C, xolo naleqTa 
jamebi mcirdeba normis 5-10%-iT. 
 gvaqvs 

R=0.22P-8.98t+208.3,  
saidanac vRebulobT 

dR=0.22dP-8.98dt. 
maSin 

(dR)1=0.22x(-1425x0.05)-8.98x3=-42.6 m3/wm, rac Seadgens normis - 10%; 
(dR)2=0.22x(-1425x0.1)-8.98x3=-58.3 m3/wm anu normis -14%. 

amrigad, aRniSnuli klimaturi scenaris pirobebSi md.rioni-
s.saqoCakiZesTan mosalodnelia Camonadenis Semcireba 10-14%-iT. 

md.rioni – s.alpanas kveTi  
 cxr.1.10(a)-Si mocemulia mdinare rioni – hidrologiuri saguSago 
alpanas Camket kveTisaTvis wyalSemkreb teritoriaze ganTavsebuli 
meteosadgurebis da saguSagoebis monacemebi, gamoyenebuli gamoTvlebSi. 
wyalSemkrebis saerTo farTobi Seadgens S1=2830 km2, auzis saSualo 
simaRlea H1=1740 m. cxrilis bolos moyvanilia Camonadenis formirebis 
maRlivi zonisaTvis damaxasiaTebeli meteoelementebis mniSvnelobebi, 
romlebic miRebulia 700-2700 m simaRleebze ganlagebuli punqtebis  
monacemTa gasaSualoebiT. 
 cxr.1.10(a)-Si mocemuli meteoelementebis mniSvnelobaTa CasmiT l. 
tiurkis modelis formulebSi, vRebulobT:  

kalibrebis mudmiva C=150.5;     . 

amrigad, tiurkis modelis safuZvelze gvaqvs 
dR=0.923dP-0.232dt 

 rogorc vxedavT Camonadenis mgrZnobiarobebi naleqebisa da temperaturis 
cvlilebaTa mimarT sawinaaRmdego niSnis arian. magaliTad, orive elemen-
tis erTdrouli zrda iwvevs Camonadenis momatebas naleqTa cvlilebebis 
mxriv da mis Semcirebas, gamowveuls temperaturis zrdiT. magram Sefarde-
ba                                        

        . 

e.i. tiurkis modelis mixedviT Camonadenis mgrZnobiaroba naleqTa 
cvlilebis mimarT 617-jer metia, vidre misi mgrZnobiaroba temperaturis 
cvlilebis mimarT, amitom am SemTxvevaSi gadamwyveti mniSvneloba Ca-
monadenis mowyvladobaSi SeaqvT naleqTa variaciebs. amas adasturebs Sem-
degi klimaturi scenarebis mixedviT Sesrulebuli Camonadenis cvlilebis 
Sefaseba. 

scenari I: davuSvaT, rom mosalodnelia naleqTa jamebis momateba 
10%-iT, e.i. dP=0.1xP0=0.1x1224 mm=122.4 mm, temperaturis zrda ki Seadgens 
dt=1ºC (12.7%). 
Tanaxmad (25)-isa, gvaqvs 
   dR=0.923x122.4 mm-0.232 mm/grad x 1grad=112.975-0.232=112.7 mmA 
amrigad, Camonadenis cvlileba Seadgens dR=113 mm, an sawyisi mniSvnelobis 
(normis) 10%-s. AMO 
 scenari II: dR=122.4  mm (10%); dt=2ºC (25.3%) 

   dR=0.923x122.4 mm-0.232 mm/grad x 2 grad=112.975-0.464=112.5 mm 
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Camonadenis cvlileba Seadgens dR=112.5 mm (10%). 
 scenari III: dP=0.05x1224=61.2 mm (5%); dt=1ºC (12.7%) 

    dR=0.923x61.2-0.232x1=56.488-0.232=56.26 mm 
Camonadenis cvlileba Seadgens dR=56.3 mm (5%). 
   
 
cxrili 1.10(a).md.rioni-s.alpanas Camketi kveTis wyalSemkreb teritoriaze 
ganlagebuli meteopunqtebisa da hidrologiur saguSagoTa monacemebi 
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1 mamisonis uR. 2854  -2.4 7.3 968* 4.6 1.4 0.63 0.53   
2 Sqmeri 1750    1212       
3 Sovi 1507 7.0 5.2 15.6 1264 7.5 2.9 0.62 0.47   

4 Rebi 1380    1332     
216 11.1 
2430 1620 

5 
saglolo – 
glola GL 

1265    1252     
627 28.0 
2430 1420 

6 uravi 1150    1335       
7 zedaTlugi 1150    1032       
8 xerga 1131 8.0 6.7 17.6 1350 8.6 3.2 0.56 0.36   

9 uwera 981    1495     
707 30.6 
2370 1364 

10 pipileTi 960    1079       
11 lagvanTa 853  9.5 19.2 1265       
12 lailaSi 836    1093       
13 sori 800    1120       

14 oni 788 12.0 10.0 20.4 1048 9.4 5.1 0.59 0.42 
1060 43.6 
2210 1295 

15 xidikari 680    1106     
2010 73.6 
1940 1153 

16 ambrolauri 544 13.0 11.2 21.9 1075 10.7 5.0 0.61 0.36   
17 Wrebalo 525 13.0 11.4 22.1 1088 11.0 5.0 0.61 0.38   

18 alpana 336    1095     
2830 101 
1740 1126 

meteoelementebis saSu-
alo mniSvnelobebi Ca-
monadenis formirebis 
maRliv zonisaTvis 

9.0 7.9 18.2 1224 8.5 3.7 0.59 0.42 

2830 101 

1740 1126 

*-naleqTa jamebis mniSvneloba mocemulia Sesworebis gareSe. 
 
scenari IV: dP=0.01x1224=12.24 mm (1%) dt=1ºC  (12.7%). 

     dR=0.923x12.24-0.232x1=11.298-0.232=11.1 mm. 
Camonadenis momateba Seadgens dR=11.1 mm an daaxloebiT 1%-s. 
 scenari V:  dP=0;  dt=-1ºC (-12.7%). 

    dR=0.923x0-0.232x(-1)=0.232 mm 
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Camonadeni TiTqmis ar icvleba. 
 scenariVI: dP= -122.4 mm (-10%); dt= -1ºC (-12.7%). 

   dR= 0.923x(-122.4)- 0.232x(-1)= -122.975+0.232= -112.7 mm. 
Camonadenis Semcireba Seadgens dR= -113 mm (-10%).  

scenariVII: dP= -122.4 mm (-10%); dt= 1ºC  (12.7%). 

   dR= -112.975 - 0.232= -113.2 mm. 
Camonadenis Semcireba am SemTxvevbaSi Seadgens dR= -113.2 mm (-10%).  

SevafasoT Camonadenis cvlileba globaluri daTbobis pirobebSi 
Semdegi klimaturi scenaris mixedviT: dasavleT saqarTvelos regionSi 
temperaturis mateba Seadgens 3ºC, xolo naleqTa jamebi mcirdeba normis 5-
10%-iT. 

gveqneba 
(dR)1=0.923x(-61.2)-0.232x3=-57.2 mm, rac Seadgens normis 5%-s. 

(dR)2=0.923x(-122.4)-0.232x3=-113.7 mm, (-10%). 
amrigad, globaluri daTbobis aRniSnuli ZiriTadi scenaris mixe-

dviT md.rionis-s.alpanas kveTisTvis Camonadenis Semcirebam SeiZleba 
Seadginos normis 5-10%. 

 
1.4.4.dedofliswyaros raioni, mosazRvre mdinareebis alaznisa da ioris 

auzebi 
mesame prioritetul regionSi Camonadenis mowyvladobis Sefaseba 

klimatis gamovlenil cvlilebaTa mimarT ganxilulia aRmosavleT 
saqarTvelos ori umTavresi mdinaris _ ioris da alaznis auzebisaTvis. 
maTi wyalSemkrebis raioni CrdiloeTiT piriqiTa da TuSeTis alaznisagan 
gamoyofilia kaxeTis kavkasioniT, samxreTiT _ qvemo qarTlis vakisagan 
saguramo-ialnos qediT da mdinare ioris da mtkvris wyalgamyofiT, 
dasavleTiT _ Sida qarTlis vakisagan qarTlis qediT, xolo aRmosavleTiT 
gahyveba saqarTvelo _ azerbaijanis sazRvars. 

1.4.4.1.md.ioris auzi 
md.iori saTaves iRebs kavkasionis qedis samxreT ferdobidan 2600 m 

simaRleze zRvis donidan (ix.nax.1.9). Caedineba mingeCauris wyalsacavSi. 
mdinaris sigrZe 320 km-ia, wyalSemkrebi auzis farTi Seadgens 4650 km2 
(ix.cxr.1.11). mdinaris auzSi hidrometeorologiuri dakvirvebebi sxvadasxva 
dros tardeboda 5 wyalsazom saguSagoze  da 3 meteorologiur sadgurze, 
romelTagan dRes funqcionirebs 3 wyalsazomi da 2 meteorologiuri 
punqti (ix.cxr.1.12).  
 

 
 
 
 
 
 
 
 
 
 
 

nax.1.9. md.ioris grZivi profili 
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cxrili 1.11. md.ioris – sag.salaxli ZiriTadi hidrologiuri 
maxasiaTeblebi [47]  
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780 4190 509 320 0.38 17.4 

ole iori 590 395 40 29 0.33 1.0 
cxrili 1.12. md.ioris wyalSemkreb auzSi ganlagebuli meteorologiuri 

sadgurebi 

# sadguri 
simaRle zRvis 

donidan 

saSualo wliuri 

temperatura, t 0C naleqi,  Pmm 

1 TianeTi* 1099 7,5 795 
2 sagarejo* 802 11,0 768 
3 Siraqi 555 10,3 501 

 

SeniSvna * _ moqmedi meteorologiuri sadgurebi 
 

mdinaris auzi, maxasiaTeblebis da kalapotis Sesabamisad, iyofa sam 
monakveTad: saTave _ sof. paldo; sof.paldo _ md.oles SesarTavi da 
md.oles SesarTavidan _ mingeCauris wyalsacavamde.  

pirvel monakveTSi mdinaris ferdobebis umetesi nawili dafarulia 
foTlovani tyiT (muxa, kakali, wifeli da sxv.) wyalgamyofze da mdinaris 
saTaveSi (1800_2000 m) gvxvdeba alpuri mdeloebi. meore monakveTis dasaw-
yisSi foTlovani mcenareuli safars muxas, Telas da tirifs cvlis buC-
qovani da stepuri balaxebi, romlebic mdinaris mesame monakveTisTvisac 
damaxasiaTebelia. mdinaris mTel sigrZeze ferdobebis qanebi agebulia 
TixnarebiT. 

sazrdoobis klasifikaciis Sesabamisad md.iori miekuTvneba 
myinvaruli, Tovlis da wvimis wylebiT sazrdoobis tips. wyaldidobebi 
aq iwyeba martis bolos, aprilis dasawyisSi, maqsimumi daikvirveba april 
_ maisSi da mTavrdeba ivlis_agvistos bolos (ix.nax.1.10). 

 
 

 
 
 
 
 
 
 
 
 
 
 

nax.1.10. md.ioris _ sag.salaxli mravalwliuri saSualo Tviuri 
Camonadenis ryevis grafiki (1941-1985 w.) 
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md.ioris auzis wylis resursebis gamoyeneba regulirdeba sionis da 
Tbilisis wyalsacavebis bazaze zemo da qvemo magistraluri arxebis 
saSualebiT (ix.cxr.1.13, romelnic srulad jer kidev ver uzrunvelyofen 
ioris auzis qvemo welSi ganlagebul ekonomikur raionebs. 

 
cxrili 1.13. md.ioris saTave nagebobebi 

# dasaxeleba 
eqspluata-
ciaSi Sesv-
lis weli 

wyalmoxm-
areba 
m3/wm 

sarwyavi 
farTi, 
aTasi ha 

1 
zemo magistraluri sarwyavi sistema 

(saTave nageboba sof.paldosTan) 
1951-1952 13.0 15.0 

2 
qvemo magistraluri sarwyavi sistema 

marjvena da marcxena napirebis 
magistraluri arxebiT 

1956 31.0 58.4 

 
 

 sakvlev teritoriaze hidrologiuri gazomvebi warmoebda wyalSe-
mkrebi auzis Camket kveTSi (sag.salaxli), romlis dakvirvebis periodi 
1941_1952 wlebi (12 weli) empiriul_statistikuri da wyalbalansuri ga-
angariSebisaTvis da mowyvladobis SefasebisaTvis arasakmarisia. aRniSnu-
lidan gamomdinare, sag.salaxlis kveTSi Camonadenis rigi 1953_1985 wlebis 
periodisaTvis aRdgenili iqna:  
a) saguSagoebis orxevi_salaxlis 1941_1952 wlebSi arsebuli urTierT-

kavSirebiT (korelaciis koeficienti r=0,86); 
b) 1941_1952 wlebSi saguSago salaxlis kveTSi Camonadenis kavSiriT md. 

ioris auzSi naleqTa wliur jamebTan (korelaciis koeficienti r=0,51). 
aRmoCnda, rom aseTi midgomiT miRebuli Camonadenis orive rigi didad ar 

gansxvavdeba erTmaneTisagan _ saSualoebi Sesabamisad tolia 0,11=1R  m3/wm 

da 1,13=2R  m3/wm, xolo saSualo kvadratuli gadaxrebi _ =
1R

σ 2,72 m3/wm da 

=
2R

σ 2,39 m3/wm, rac miuTiTebs aRdgenis saimedoobaze. bunebrivia, rom sio-

nis wyalsacavis mSeneblobis Semdeg 1953 wlidan dawyebulma Camonadenis 
yovelwliurma daregulirebam garkveulwilad imoqmeda sag.orxevis monace-
mebze. aseve, Tbilisis wyalsacavisa da samgoris sarwyavi sistemis eqsplu-
ataciaSi Sesvlam gavlena moaxdina sag.salaxlis kveTSi gazomil wylis 
xarjis mniSvnelobebze. amitom, bunebrivi rigis miRebis TvalsazrisiT, 
upiratesoba mieniWa Camonadenis aRdgenas naleqTa jamebis mixedviT, ramac 
saSualeba mogvca sakvlevi auzis sag.salaxlis Camket kveTSi dakvirvebaTa 
rigi dagvegrZelebina 1985 wlis CaTvliT (45 weli).  

amrigad, 1941_1985 wlebSi md.ioris auzisaTvis haeris saSualo wliu-
ri temperatura gamoTvlili iqna meteosadgurebis TianeTis, sagarejos da 
Siraqis, naleqTa wliuri jamebis mniSvnelobebi ki meteosadgurebis 
TianeTis da sagarejos monacemebis gasaSualoebiT (ix.cxr.1.14), xolo 
sag.salaxlis Camket kveTSi Sesabamisi wliuri Camonadenis sidide aRebuli 
iqna dagrZelebuli rigidan. nax.1.11-ze warmodgenilia maTi dinamika, 
cvlilebis tendenciis amsaxveli trendebi, mocemulia Sesabamisi regresiis 
gantolebebi da korelaciis koeficientis mniSvnelobebi.  
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cxr.1.14. 1941_1985 wlebSi md.ioris Camonadenis, wyalSemkrebze saSualo 
wliuri naleqebisa da temperaturis cvlilebis siCqaris sidideebi, miyva-

nili 1_, 10_, 45_, 100_wlian periodebamde 
 

Camonadenis gamoTvlili 
mniSvnelobebi R, m3/wm 

R0 
m3/wm 

Camonadenis cvlileba normis mimarT fardobiTi 
cvlileba, |ΔR|/R0 % ΔR=R2-R1 m3/wm 

1 10 45 100 1 10 45 100 

R2 =0,0097 x 1985 -5,8818=13,37 
13,1 0,009 0,09 0,42 0,93 0,07 0,69 3,21 7,10 

R1 =0,0097 x 1941 - ,8818=12,95 

naleqebis gamoTvlili 
mniSvnelobebi P, mm 

P0, mm 

naleqebis cvlileba normis mimarT fardobiTi 
cvlileba, |ΔP|/P0 % ΔP=P2-P1 mm 

1 10 45 100 1 10 45 100 

P2 =0,8897x1985 -912,07=853,99 
834,5 0,87 8,70 39,15 87,00 0,10 1,04 4,69 10,43 

P1 =0,8897x1941 -912,07=814,84 

temperaturis gamoTvlili 
mniSvnelobebi t, 0C 

t0, 0C 

temperaturis cvlileba normis mimarT fardobiTi 
cvlileba, |Δt|/t0 % Δt=t2-t1 0C 

1 10 45 100 1 10 45 100 

t1=-0,0008x1985+11,301=9,713 
9,8 0,0008 0,008 0,04 0,08 0,008 0,08 0,36 0,79 

t2=-0,0008x1941+11,301=9,748 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

nax.1.11. md.ioris auzisaTvis 1941 _ 1985 wlebSi (a) Camonadenis (R), (b) 
naleqebis wliuri jamebis   (P), (g) haeris temperaturis (t) dinamika da 

Sesabamisi trendebi 
 am monacemebis safuZvelze Sefasda md.ioris wliuri Camonadenis, 

wyalSemkrebze saSualo wliur naleqTa jamebis da haeris saSualo 
wliuri temperaturis cvlilebis siCqareebi (ix.cxr.1.14), romlis mixedviT 
ganxilul 45 _ wlian periodSi daikvirveboda Camonadenis mateba 0.42 m3/wm-
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iT, rac normis daaxloebiT 3%-is tolia, wyalSemkrebze naleqTa jamebis 
zrdam Seadgina 39 mm (normis 5%), xolo haeris temperatura praqtikulad 
ucvleli darCa _ misi mateba xdeba sul raRac 0,04 0C-iT. aRniSnul siCqa-
reTa sidideebi, miyvanili 10-wlian periodamde, gvaZleven Semdeg Sefasebas: 
auzSi ucvleli temperaturis fonze dafiqsirebulia naleqTa jamebis 
zrda daaxloebiT 9 mm-iT (normis 1%) da Camonadenis mateba 0,09 m3/wm-iT 
(normis 0,7%). Tu klimaturi maxasiaTeblebisa da Camonadenis cvlilebis es 
tendenciebi SenarCunda, maSin mimdinare saukunis 50-iani wlebisTvis unda 
vivaraudoT md.ioris auzSi naleqTa zrda 87 mm-iT (10%) da Camonadenis 
mateba daaxloebiT 1 m3/wm sididiT (7%) faqtiurad ucvleli haeris tempe-
raturis pirobebSi (momateba Seadgens daaxloebiT 0,1 0C). 

rogorc aRniSnuli iyo, sag.salaxlis kveTSi Camonadenis rigis aR-
dgena moxerxda 1941_1952 wlebis monacemebiT, roca ar arsebobda sionis da 
Tbilisis wyalsacavebi da maTi mkvebavi samgoris zemo da qvemo magis-
traluri sarwyavi sistema. amitom, Camonadenis aRdgenili rigi bunebrivs 
warmoadgens da igi ar aris damaxinjebuli sameurneo wyalaRebiT da ko-
munaluri wyalmomaragebiT. am pirobebSi Camonadenis dafiqsirebuli mcire 
mateba unda gamowveuli iyos klimaturi faqtorebiT _ wyalSemkrebze 
naleqebis zrdiT haeris temperaturis mudmivobis fonze. radgan miRebul 
regresiis gantolebebs (trendebs) axasiaTebT metad dabali statistikuri 
uzrunvelyofa _ Camonadenis SemTxvevaSi korelaciis koeficienti r=0.05, 
xolo naleqebisa da temperaturis rxevaTa wrfivi aproqsimaciisaTvis, 
Sesabamisad, r=0.09 da r=0.02, aseT pirobebSi zemoT mocemuli klimaturi 
prognozi aradamajereblad gamoiyureba. 
 mWidro statistikuri kavSiriT aRiniSna md.ioris (sag.salaxli) 
Camonadenis damokidebuleba wyalSemkrebze mosul naleqTa jamebze (r=0,76), 
SedarebiT sustia Camonadenis kavSiri auzSi haeris saSualo wliur tempe-
raturasTan (r=-0,34), agreTve, naleqebis damokidebuleba temperaturaze (r=-
0,32). am kavSirebis amsaxveli grafikebi, regresiis gantolebebi da 
korelaciis koeficientis mniSvnelobebi mocemulia nax.1.12-ze.  

dakvirvebaTa rigebis statistikuri analizis safuZvelze miRebuli 
empiriul-statistikuri da wyalbalansuri modelebi, aseve maTi gamocdis 
Sedegebi warmodgenilia cxrilebSi 1.15 _ 1.16. aRsaniSnavia, rom zogierT 
SemTxvevaSi – calkeul wlebSi, wyalbalansuri modeliT gamoTvlili 
Camonadenis mniSvnelobebi uaryofiTia, rac fizikurad miuRebelia. etyoba 
Camonadenis wyalbalansuri modeli metad mgrZnobiare aRmoCnda kompleqsis 
“temperatura _ naleqebi” realur mdgomareobasTan Seusabamobis mimarT. 
kerZod, SedarebiT mcire naleqebisa da temperaturis funqciis maRali 
mniSvnelobebisaTvis miiReba Camonadenis uaryofiTi sidideebi. aRniSnuli 
Seusabamoba SeiZleba gamowveuli iyos Camonadenis formirebis simaRlebriv 
zonaSi ganlagebuli arasakmarisi raodenobis meteosadgurebis mo-
nacemebTan wylis xarjebis aRdgenili rigis SeuTavseblobiT. 
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nax.1.12. (a) kavSiri md.ioris (sag.salaxli) Camonadensa da wyalSemkrebze 
mosul wliur naleqebs Soris; (b) Camonadensa da auzSi haeris saSu-

alo wliur temperaturas Soris; (g) naleqebsa da haeris temperaturas 
Soris 
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cxrili 1.15. md.ioris wliuri Camonadenis formirebis empiri-
ul_statistikuri modelebis gamocdis Sedegebi 

parametrebi 

orcvladiani regresiis 
gantolebaTa SekrebiT 

miRebuli modeli 

R=0,007P-0,514t+12,425; 

r=0,61; σR =0,23; SR=0,18. 

samcvladiani regresiis 
gantolebiT miRebuli 

modeli 
R=0,009P-0,749t+12,93; 
r=0,61; σR=0,23; SR=0,18. 
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1 2 3 4 5 6 7 8 9 10 11 
1 1941 12,1 698,0 10,3 12,02 0,08 0,66 11,50 0,60 4,96 
2 1942 18,7 990,5 9,3 14,58 4,12 22,03 14,88 3,82 20,43 
3 1943 18,2 901,0 9,7 13,75 4,45 24,45 13,77 4,43 24,34 
4 1944 15,1 872,0 10,1 13,34 1,76 11,66 13,21 1,89 12,52 
5 1945 14,3 658,5 9,1 12,36 1,94 13,57 12,04 2,26 15,80 
6 1946 14,8 894,5 9,5 13,80 1,00 6,76 13,87 0,94 6,35 
7 1947 8,9 658,0 10,2 11,79 2,89 32,45 11,21 2,31 25,98 
8 1948 13,6 918,0 9,7 13,87 0,27 1,95 13,93 0,33 2,40 
9 1949 11,9 826,5 9,0 13,58 1,68 14,16 13,63 1,73 14,52 
10 1950 10,2 757,5 9,7 12,74 2,54 24,92 12,48 2,28 22,37 
11 1951 9,24 942,5 10,2 13,78 4,54 49,13 13,77 4,53 49,06 
12 1952 10,2 782,0 10,2 12,66 2,46 24,08 12,33 2,13 20,86 
13 1953 11,01 691,0 9,7 12,28 1,27 11,50 11,88 0,87 7,94 
14 1954 12,54 810,5 10,0 12,96 0,42 3,34 12,73 0,19 1,55 
15 1955 12,75 1028,0 10,7 14,12 1,37 10,75 14,17 1,42 11,12 
16 1956 13,39 835,5 8,7 13,80 0,41 3,07 13,93 0,54 4,06 
17 1957 10,59 629,0 10,4 11,48 0,89 8,43 10,80 0,21 2,00 
18 1958 12,04 788,0 10,0 12,80 0,76 6,32 12,53 0,49 4,09 
19 1959 14,49 970,5 8,9 14,64 0,15 1,06 15,00 0,51 3,51 
20 1960 12,57 816,5 10,0 13,00 0,43 3,42 12,79 0,22 1,74 
21 1961 9,76 654,5 10,6 11,56 1,80 18,42 10,88 1,12 11,49 
22 1962 10,26 655,5 11,1 11,31 1,05 10,22 10,52 0,26 2,49 
23 1963 19,85 1319,0 10,0 16,52 3,33 16,78 17,31 2,54 12,80 
24 1964 13,41 853,5 9,0 13,77 0,36 2,71 13,87 0,46 3,43 
25 1965 13,20 855,5 9,5 13,53 0,33 2,50 13,51 0,31 2,38 
26 1966 11,90 706,0 12,0 11,20 0,70 5,88 10,30 1,60 13,45 
27 1967 13,43 861,0 9,5 13,57 0,14 1,03 13,56 0,13 0,99 
28 1968 13,65 902,0 9,9 13,65 0,00 0,00 13,63 0,02 0,15 
29 1969 13,70 829,0 9,1 13,55 0,15 1,09 13,58 0,12 0,88 
30 1970 11,39 714,0 10,4 12,08 0,69 6,04 11,57 0,18 1,58 
31 1971 10,50 674,0 10,5 11,75 1,25 11,87 11,13 0,63 6,01 
32 1972 14,55 913,5 9,0 14,19 0,36 2,47 14,41 0,14 0,96 
33 1973 12,55 770,0 9,4 12,98 0,43 3,45 12,82 0,27 2,15 
34 1974 14,27 848,5 9,2 13,64 0,63 4,41 13,68 0,59 4,13 
35 1975 11,40 741,5 10,3 12,32 0,92 8,08 11,89 0,49 4,29 
36 1976 15,39 1027,5 8,8 15,09 0,30 1,95 15,59 0,20 1,28 
37 1977 14,23 953,5 9,7 14,11 0,12 0,84 14,25 0,02 0,11 
38 1978 14,10 876,5 9,6 13,63 0,47 3,33 13,63 0,47 3,33 
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cxrili 1.15-is gagrZeleba 
39 1979 12,90 818,0 10,8 12,60 0,30 2,33 12,20 0,70 5,43 
40 1980 11,62 746,0 10,1 12,46 0,84 7,19 12,08 0,46 3,95 
41 1981 17,10 987,0 10,3 14,04 3,06 17,89 14,10 3,00 17,54 
42 1982 13,87 864,5 9,2 13,75 0,12 0,87 13,82 0,05 0,36 
43 1983 15,76 960,5 9,6 14,21 1,55 9,84 14,38 1,38 8,76 
44 1984 12,99 839,5 9,4 13,47 0,48 3,69 13,44 0,45 3,50 
45 1985 11,87 712,0 9,8 12,37 0,50 4,23 12,00 0,13 1,08 

    13,1 834,46 9,83 13,2 1,2 9,4 13,1 1,1 8,2 
 

cxrili 1.16. md.ioris wliuri Camonadenis formirebis wyalbalansuri 
(l.tiurkis) modelis gamocdis Sedegebi  (kalibrebis mudmiva c= -0.78) 
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1 2 3 4 5 6 7 8 9 10 
1 1941 12,1 698,0 10,3 91,1 612,14 _ _ _ 

2 1942 18,7 990,5 9,3 140,9 572,72 324,38 183,53 130,30 
3 1943 18,2 901,0 9,7 137,1 588,13 181,22 44,13 32,19 
4 1944 15,1 872,0 10,1 113,7 604,02 108,44 -5,30 -4,66 

5 1945 14,3 658,5 9,1 107,7 565,18 _ _ _ 
6 1946 14,8 894,5 9,5 111,5 580,37 186,34 74,86 67,15 
7 1947 8,9 658,0 10,2 67,0 608,06 _ _ _ 

8 1948 13,6 918,0 9,7 102,4 588,13 204,70 102,26 99,83 
9 1949 11,9 826,5 9,0 89,6 561,45 124,72 35,09 39,14 
10 1950 10,2 757,5 9,7 76,8 588,13 _ _ _ 

11 1951 9,24 942,5 10,2 69,6 608,06 202,58 132,98 191,07 
12 1952 10,2 782,0 10,2 76,8 608,06 _ _ _ 
13 1953 11,01 691,0 9,7 82,9 588,13 _ _ _ 

14 1954 12,54 810,5 10,0 94,5 600,00 17,55 -76,91 -81,42 
15 1955 12,75 1028,0 10,7 96,0 628,75 280,87 184,83 192,46 
16 1956 13,39 835,5 8,7 100,9 550,43 158,73 57,87 57,38 

17 1957 10,59 629,0 10,4 79,8 616,24 _ _ _ 
18 1958 12,04 788,0 10,0 90,7 600,00 _ _ _ 
19 1959 14,49 970,5 8,9 109,1 557,75 323,17 214,03 196,10 

20 1960 12,57 816,5 10,0 94,7 600,00 27,85 -66,83 -70,59 
21 1961 9,76 654,5 10,6 73,5 624,55 _ _ _ 
22 1962 10,26 655,5 11,1 77,3 645,88 _ _ _ 

23 1963 19,85 1319,0 10,0 149,5 600,00 663,80 514,28 343,97 
24 1964 13,41 853,5 9,0 101,0 561,45 163,69 62,69 62,06 
25 1965 13,20 855,5 9,5 99,4 580,37 130,62 31,19 31,38 

26 1966 11,90 706,0 12,0 89,6 686,40 _ _ _ 
27 1967 13,43 861,0 9,5 101,2 580,37 138,69 37,53 37,10 
28 1968 13,65 902,0 9,9 102,8 596,01 168,04 65,23 63,44 

29 1969 13,70 829,0 9,1 103,2 565,18 121,12 17,93 17,37 
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cxrili 1.16-is gagrZeleba 
30 1970 11,39 714,0 10,4 85,8 616,24 _ _ _ 

31 1971 10,50 674,0 10,5 79,1 620,38 _ _ _ 
32 1972 14,55 913,5 9,0 109,6 561,45 244,99 135,40 123,54 
33 1973 12,55 770,0 9,4 94,5 576,53 1,45 -93,08 -98,47 

34 1974 14,27 848,5 9,2 107,5 568,93 142,45 34,97 32,53 
35 1975 11,40 741,5 10,3 85,9 612,14 _ _ _ 
36 1976 15,39 1027,5 8,8 115,9 554,07 397,38 281,46 242,80 

37 1977 14,23 953,5 9,7 107,2 588,13 252,17 144,98 135,27 
38 1978 14,10 876,5 9,6 106,2 584,24 153,76 47,55 44,78 
39 1979 12,90 818,0 10,8 97,2 632,99 _ _ _ 

40 1980 11,62 746,0 10,1 87,5 604,02 _ _ _ 
41 1981 17,10 987,0 10,3 128,8 612,14 255,34 126,54 98,25 
42 1982 13,87 864,5 9,2 104,5 568,93 165,34 60,87 58,26 

43 1983 15,76 960,5 9,6 118,7 584,24 267,83 149,12 125,62 
44 1984 12,99 839,5 9,4 97,8 576,53 114,37 16,52 16,89 
45 1985 11,87 712,0 9,8 89,4 592,06 _ _ _ 

saSualo 13,1 834,46 9,83 98,80 593,76 197,20 297,51 77,99  
 

modelebis gamocdis safuZvelze SerCeuli iqna empiriul_statisti-
kuri modeli, agebuli samcvladiani regresiis gantolebaze. mas axasiaTebs 
korelaciis koeficienti r=0,61, absoluturi cdomilebis sidide |ΔR|=1.1 
m3/wm da fardobiTi cdomileba |ΔR|/R≈8%. 
 amrigad, md.ioris auzisaTvis _ Camketi kveTi sag.salaxli, vRebu-
lobT: 

• Camonadenis mowyvladobis sidide wyalSemkrebze mosul naleqTa jamebis 
cvlilebisas tolia  

                             ;57,0=009,0×
1,13

5.834
=1n              

• Camonadenis mowyvladobis sidide wyalSemkrebisaTvis damaxasiaTebel 
temperaturis cvlilebisas tolia 

;56,0=749,0×
1,13

8,9
=2n             

• mowyvladobaTa Sefardeba tolia 

. 1≈
56,0

57,0
=

2n

1n
=n             

es imas niSnavs, rom md.ioris auzisaTvis wliuri Camonadenis mowyvladoba 
mosul naleqTa wliuri jamebis cvlilebisas tolia mowyvladobisa wyal-
Semkrebze saSualo wliuri temperaturis cvlilebis mimarT. aRsaniSnavia, 
rom pirveli empiriul_statistikuri modelis mixedviTac aRniSnuli mowy-
vladobebi aseve erTmaneTis tolia.  
 SevafasoT Camonadenis mosalodneli cvlileba globaluri daT-
bobis pirobebSi, rodesac aRmosavleT saqarTvelos regionSi temperaturis 
mateba Seadgens 40C, xolo naleqTa jamebis Semcireba xdeba normis 10%-iT. 
 gvaqvs Semdegi statistikur-empiriuli modeli: 

R=0.009P-0.749t+12.93,  
saidanac 

dR=0.009dP-0.749dt. 
amitom 

dR=0.009x(-834.5x0.1)-0.749x4=-3.75≈-3.8 m3/wm, rac Seadgens normis - 29%.   



48 

 

amrigad aRniSnuli klimaturi scenaris pirobebSi md.ioris-s.sadaxlis 
kveTisaTvis Camonadenis Semcirebam SeiZleba Seadginos 29%. 

 

1.4.4.2.md.alaznis auzi 
md.alazani saTaves iRebs kavkasionis samxreT ferdobidan mTa borba-

los Ziris maxloblad, zRvis donidan 3000 m simaRleze (ix.nax. 1.13). Caedi-
neba mingeCauris wyalsacavSi. mdinaris sigrZe 375 km-ia, wyalSemkrebi auzis 
farTi Seadgens 11800 (gansaxilvel kveTamde 11600) km2 (ix.cxr.1.17). mdinaris 
auzSi hidrometeorologiuri dakvirvebebi sxvadasxva dros tardeboda 5 
wyalsazom saguSagoze  da 6 meteorologiur sadgurze, romelTagan dRes 
funqcionirebs 2 hidrologiuri da 3 meteorologiuri punqti (ix.cxr.1.18).  
 

 
0.000 
 
 
 
 
 
 
 
 
 
 
 

nax.1.13. md.alaznis grZivi profili 
 

cxrili 1.17. md.alaznis _ sag.md.agriCais SesarTavidan  
2 km-Si ZiriTadi hidrologiuri maxasiaTeblebi [47]  
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md.alaznis _ 
sag.md.agriCais 
SesarTavidan  

2 km-Si 

mingeCauris 
wyalsacavi 

900 11600 1803 351 0.48 112 

ilto alazani 1250 337 115 43 0.79 6.50 
stori alazani 1610 281 12 38 0.71 9.55 
CelTa alazani 1420 144 10 28 0.82 3.74 
duruji alazani 1350 91 3 26 0.72 - 
kabala alazani 850 391 100 48 0.87 - 

 
md.alazani wylianobis reJimi gazafxul-zafxulis wyaldidobiT da 

wvimis wyalmovardnebiT xasiaTdeba, mdinaris kveba wlis ganmavlobaSi 
Sereuli sazrdoobisaa  (Tovlis da wvimis wylebiT). wyaldidobebi aq 
iwyeba martis bolos, aprilis dasawyisSi, maqsimumi daikvirveba april _ 
maisSi da mTavrdeba ivlis_agvistos bolos. 1941-1985 wlebSi md.alaznis 
saSualo mravalwliuri Camonadenis ganawileba Tveebis mixedviT 
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mocemulia Camketi kveTisaTvis, romelic ganlagebulia md.agriCais 
SesarTavidan 2 km-iT dabla (ix.nax.1.14). 

 
cxrili 1.18. md.alaznis wyalSemkrebze ganlagebuli meteorologiuri 

sadgurebi 

# 
meteorolo-

giuri  
sadguri 

simaRle 
zRvis 

donidan, 
m 

saSualo wliuri 

haeris tem-
peratura, 

t0C 

naleqebi, 
P mm 

1 axmeta 567 11.6 788 
2 Telavi* 568 11.8 770 
3 yvareli 449 12.5 991 
4 gurjaani 410 12.4 741 
5 lagodexi* 362 12.6 1004 

 

  SeniSvna * - momqmedi punqtebi 
             
 
 
 
 
 
 

 
 

 
 
 
nax.1.14. md.alaznis _ sag. md.agriCais SesarTavidan 2 km-Si saSualo 

mravalwliuri Camonadenis ganawileba Tveebis mixedviT (1941-1985 w.w.) 
 

mdinaris wyalSemkrebis maxasiaTeblebisa da kalapotis Tavisebure-
baTa gaTvaliswinebiT auzi SeiZleba daiyos sam monakveTad: saTave _ md. 
iltos SesarTavamde; md.iltos SesarTavidan _ md.alaznis sarwyavi sis-
temis saTave nagobobamde da saTave nagebobidan md.agriCais SesarTavamde.  
 pirvel monakveTSi mdinaris ferdobebis nawili dafarulia alpuri 
da subalpuri mdeloebiT, romelsac cvlis tyis zona. mas wyalSemkrebi 
auzis 46% uWiravs da dafarulia wiflnarebiT da muxnar_rcxilnarebiT. 
mdinaris meore da mesame monakveTis mcenareuli safari buCqovani da 
stepuri balaxebiT xasiaTdeba.     

mdinaris mTel sigrZeze ferdobebis qanebi agebulia TixnarebiT. 
md.alaznis wylis resursebi ZiriTadad gamoiyeneba Sida kaxeTis 

sasoflo_sameurneo kulturebis mosarwyavad (ix.cxr. 1.19) 
md.alaznis auzSi wliuri Camonadenis, wyalSemkrebze mosuli naleqTa 

jamebisa da haeris saSualo wliuri temperaturis dinamika 1941_1985 wlebSi 
dadgenil iqna 5 meteosadguris _ axmeta, Telavi, gurjaani, yvareli, 
lagodexi _ monacemebis gasaSualoebiT (ix.cxr.1.20), agreTve, md.agriCais Se-
sarTavidan 2 km-Si ganlagebuli hidrologiuri saguSagos Camket kveTSi ga-
zomili wylis wliuri xarjis mniSvnelobebiT. aRniSnul prioritetul re-
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gionSi zedapiruli wylis resursebis sabaziso mdgomareobis Sesaswavlad, 
aseve, empiriul_statistikuri da wyalbalansuri modelebis asagebad da 
mowyvladobis Sesafaseblad, ganxilul Camket kveTisaTvis Sesrulda 
hidrologiur dakvirvebaTa rigis dagrZeleba md.ioris Camonadenis sin-
qronulad. kerZod, 1950_1975 wlebSi md.alaznis Camket kveTSi gazomili 
wylis wliuri xarjis arsebuli mniSvnelobebi daukavSirda auzSi mosul 
naleqTa jamebs (korelaciis koeficienti r=0,73), ramac saSualeba mogvca 
sakvlevi teritoriis damaxasiaTebeli naleqebiT aRgvedgina 1941_1985 
wlebis (45 weli) Sesabamisi Camonadenis rigi. 

 

cxrili 1.19. Sida kaxeTis sarwyavi sistemebi 

# 
sarwyavi sistemis da arxis 

dasaxeleba 
sazrdoobis wyaro 

sarwyavi 
farTi (ha) 

1 alaznis qvemo sarwyavi sistema md.alazani 22000 
2 alaznis marcxena arxi _”_ _ 
3 alaznis zemo sarwyavi sistema _”_ _ 

4 alaznis marjvena arxi zemo alaznis sistema _ 

5 joyola_matanis arxi md.alazani _ 
6 alvanis arxi _”_ 960 
7 wnor_milaris meqanikuri sistema _”_ 6000 

8 iltos arxi md.ilto _ 

9 axmetis arxi _”_ _ 
10 matanis arxi _”_ _ 
11 Turdos arxi md.Turdo _ 
12 naurdlis arxi md.stori 9910 
13 lalisyuris arxi _”_ 1060 
14 didixevis arxi md.didxevi _ 
15 saniores arxi _”_ - 
16 vedrebis arxi md.lopota - 
17 durujis arxi md.duruji _ 
18 kabalis arxi md.kabali 1000 
19 lagodexis arxi md.lagodexis wyali _ 
20 CelTis arxi md.CelTa 3000 
21 afenis arxi md.afeniswyali 530 

22 
Telavis, lagodexis, yvarlis 

wvrili arxebi 
wyaroebi, xevebi da 

Releebi 
_ 

 

md.alaznis auzSi haeris saSualo wliuri temperaturis, naleqTa 
wliuri jamebisa da wliuri Camonadenis dinamika 1941_1985 wlebSi 
mocemulia nax.1.15-ze. aqve warmodgenilia  cvlilebis tendenciis amsaxveli 
trendebi, Sesabamisi regresiis gantolebebi da korelaciis koeficientis 
mniSvnelobebi.  

rogorc vxedavT, statistikurad araniSnadi kavSirebis pirobebSi 
(korelaciis koeficienti Seadgens r=0,01_0,13) ganxiluli 45 wliani 
periodisaTvis SeiZleba davafiqsiroT wyalSemkrebze ucvlel tempera-
turisa da naleqTa jamebis 47 mm-iT (6%) susti matebis fonze Camonadenis 
mcire zrda 9 m3/wm sididiT, rac normis 9%-ia (ix.cxr.1.21). cvlilebis es 
siCqareebi, dayvanili 10-wlian periodamde, eqvivalenturia mudmivi tem-
peraturisa da naleqebis 10 mm-iT (1%) susti matebis pirobebSi Camonadenis 
mcire zrdisa 2 m3/wm-iT (normis 2%). Tu aRniSnuli siCqareebi SenarCune-
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buli iqneba ganxiluli periodis damTavrebis Semdeg uaxloes aTwle-
ulebSi, maSin, mimdinare saukunis 50-iani wlebisaTvis saukuneobrivma cvli-
lebam SeiZleba miaRwios: temperaturis daaxloebiT 0,02 0C-iT umniSvnelo 
matebisa da naleqTa jamebis 104 mm-iT (normis 12%) zomieri zrdis fonze 
Camonadenis SesamCnev zrdas 20 m3/wm sididiT, rac normis 19%-s Seadgens. 
iseve rogorc md.ioris auzis SemTxvevaSi, statistikurad araniSnadi 
trendebis gamo aseTi prognozi aradamajerebelia. 

 

cxr.1.20. md.alaznis auzSi 1941_1985 wlebSi Camonadenis, naleqebisa da 
temperaturis cvlilebis siCqaris sidideebi, miyvanili 1_, 10_, 45_, 

100_wlian periodebamde 

Camonadenis gamoTvlili 
mniSvnelobebi R, m3/wm 

R0 
m3/wm 

Camonadenis cvlileba normis mimarT fardobiTi 
cvlileba, |ΔR|/R0 % ΔR=R2-R1 m3/wm 

1 10 45 100 1 10 45 100 

R2 =0,2069x1985- 301,64=109,06 
104,5 0,20 2,02 9,11 20,24 0,19 1,94 8,72 19,37 

R1 =0,2069 x 1941-301,64 =99,95 

naleqebis gamoTvlili 
mniSvnelobebi P, mm 

P0, 

mm 

naleqebis cvlileba normis mimarT fardobiTi 
cvlileba, |ΔP|/P0 % ΔP=P2-P1 mm 

1 10 45 100 1 10 45 100 

P2 =1,0613x1985 -1238,4=868,28 
844,8 1,04 10,38 46,70 103,78 0,12 1,23 5,53 12,28 

P1 =1,0613x1941-1238,4=821,58 

temperaturis gamoT-
vlili mniSvnelobebi t, 0C 

t0, 0C 

temperaturis cvlileba normis mimarT fardobiTi 
cvlileba, |Δt|/t0 % Δt=t2-t1 0C 

1 10 45 100 1 10 45 100 

t1=0,0003 x1985 +11,164=11,76 
11,7 0,0002 0,002 0,01 0,02 0,002 0,017 0,085 0,170 

t2=0,0003x1941 +11,164=11,75 
 

 
 
 
 
 
 
 
 

 
 

 
 
 

 
 

 
 
 
 
 
 
 

nax.1.15. md.alaznis auzSi 1941 _ 1985 wlebSi (a) Camonadenis (R), (b) 
naleqebis wliuri jamebis   (P), (g) haeris temperaturis (t) dinamika da 

Sesabamisi trendebi 
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 gansxvavebiT aRniSnuli trendebisa, SedarebiT maRali korelaciuri 
kavSirebiT xasiaTdeba md. alaznis Camonadenis damokidebuleba wyalSemkre-
bze mosul naleqTa jamebze (r=0,82) da haeris temperaturaze (r=-0,53), aseve 
naleqebis damokidebuleba temperaturaze (r=-0.34). am kavSirebis amsaxveli 
grafikebi, Sesabamisi regresiis gantolebebi da  korelaciis koeficientis 
mniSvnelobebi warmodgenilia nax.1.16-ze. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

nax.1.16. (a) kavSiri md.alaznis (sag. md.agriCais SesarTavidan 2 km-Si) 
Camonadensa da wyalSemkrebze mosul wliur naleqebs Soris; (b) 

Camonadensa da auzSi haeris saSualo wliur temperaturas Soris; (g) 
naleqebsa da haeris temperaturas Soris 

 
 gamovlenili kavSirebis misaRebi statistikuri uzrunvelyofa ufro 
saimedos xdis maTze agebuli md.alaznis wliuri Camonadenis formirebis 
empiriul_statistikuri da wyalbalansuri modelebis gamoyenebas. am 
modelebis aRmweri regresiis gantolebebi, maTi zogierTi statistikuri 
maxasiaTeblebis mniSvnelobebi da gamocdis Sedegebi moyvanilia 
cxrilebSi 1.21 da 1.22. Tanaxmad am Sedegebisa, md.alaznis Camonadenis 
mowyvladobis Sesafaseblad SeiZleba gamoyenebuli iqnas orive empiriul-
statistikuri modeli. modeluri gaTvlebis absoluturi cdomileba 
tolia |ΔR|=8-10 m3/wm, xolo fardobiTi |ΔR|/R=8-10%-s Seadgens. 
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cxrili 1.21. md.alaznis wliuri Camonadenis formirebis empiri-
ul_statistikuri modelebis gamocdis Sedegebi 

 

parametrebi 

orcvladiani regresiis 
gantolebaTa SekrebiT 
miRebuli modeli 
R=0,0616P-10,0505t+169,62; 

r=0.86; σR=0,69; SR=0,58. 

samcvladiani regresiis 
gantolebiT miRebuli 

modeli 

R=0,108P-10,834t+139,59; 

r=0.86; σR=0,69; SR=0,58. 
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1 2 3 4 5 6 7 8 9 10 11 

1 1941 90,0 727,2 12,2 91,80 1,80 2,00 85,95 4,05 4,50 
2 1942 131,4 1063,5 11,4 120,56 10,84 8,25 130,94 0,46 0,35 
3 1943 90,7 732,8 11,5 99,18 8,49 9,36 94,14 3,45 3,80 
4 1944 103,4 836,2 11,7 103,54 0,12 0,12 103,14 0,27 0,27 
5 1945 83,8 676,5 11,0 100,74 16,98 20,27 93,48 9,72 11,60 
6 1946 127,7 1033,3 11,4 118,70 8,98 7,03 127,68 0,00 0,00 
7 1947 88,1 711,7 12,1 91,85 3,76 4,27 85,36 2,73 3,10 
8 1948 105,6 854,2 11,6 105,65 0,02 0,02 106,17 -0,54 -0,51 
9 1949 108,4 876,7 11,0 113,07 4,67 4,31 115,10 6,70 6,18 
10 1950 84,9 722,0 11,4 99,52 14,62 17,22 94,06 9,16 10,79 
11 1951 80,9 878,0 11,9 104,10 23,20 28,68 105,49 24,59 30,40 
12 1952 113,1 752,3 12,1 94,35 18,75 16,58 89,75 23,35 20,65 
13 1953 76,2 827,7 11,4 106,03 29,83 39,15 105,47 29,27 38,41 
14 1954 97,4 744,0 11,8 96,85 0,55 0,56 92,10 5,30 5,44 
15 1955 112,4 1057,5 12,4 110,14 2,26 2,01 119,46 7,06 6,28 
16 1956 138,2 962,0 10,6 122,34 15,86 11,48 128,65 9,55 6,91 
17 1957 87,0 739,0 12,0 94,54 7,54 8,66 89,39 2,39 2,75 
18 1958 98,3 730,7 11,7 97,04 1,26 1,28 91,75 6,55 6,67 
19 1959 123,4 977,7 10,7 122,31 1,09 0,88 129,26 5,86 4,75 
20 1960 117,0 819,7 11,7 102,52 14,48 12,38 101,36 15,64 13,37 
21 1961 66,6 632,0 12,3 84,93 18,33 27,52 74,59 7,99 12,00 
22 1962 61,2 636,8 12,8 80,20 19,00 31,05 69,69 8,49 13,87 
23 1963 139,7 1278,5 12,0 127,77 11,93 8,54 147,66 7,96 5,70 
24 1964 134,3 850,7 11,1 110,46 23,84 17,75 111,21 23,09 17,19 
25 1965 124,3 847,0 11,4 107,22 17,08 13,74 107,56 16,74 13,47 
26 1966 73,8 719,2 13,5 78,24 4,44 6,02 71,00 2,80 3,79 
27 1967 114,1 886,0 11,5 108,62 5,48 4,80 110,69 3,41 2,99 
28 1968 133,3 987,5 11,7 112,86 20,44 15,33 119,48 13,82 10,37 
29 1969 110,5 809,0 11,0 108,90 1,60 1,45 107,79 2,71 2,45 
30 1970 74,8 725,7 12,0 93,72 18,92 25,29 87,96 13,16 17,59 
31 1971 82,5 681,7 11,9 92,01 9,51 11,53 84,29 1,79 2,17 
32 1972 102,7 942,8 11,1 116,14 13,44 13,08 121,16 18,46 17,97 
33 1973 123,0 911,3 11,1 114,20 8,80 7,15 117,75 5,25 4,27 
34 1974 130,5 858,2 11,2 109,92 20,58 15,77 110,93 19,57 14,99 
35 1975 81,8 710,3 12,0 92,77 10,97 13,41 86,29 4,49 5,49 
36 1976 123,4 998,5 11,0 120,57 2,82 2,29 128,25 4,86 3,94 
37 1977 117,8 953,0 11,3 114,75 3,04 2,58 120,09 2,29 1,94 
38 1978 102,4 828,3 11,5 105,06 2,62 2,56 104,46 2,01 1,96 
39 1979 102,5 828,7 12,5 95,04 7,46 7,28 93,66 8,83 8,61 
40 1980 87,1 703,7 11,9 93,37 6,26 7,19 86,67 0,44 0,51 
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cxrili 1.21-is gagrZeleba 
41 1981 106,5 861,3 12,3 99,05 7,45 6,99 99,35 7,15 6,72 
42 1982 113,8 920,7 11,3 112,76 1,05 0,92 116,60 2,78 2,44 
43 1983 143,8 1164,2 11,5 125,75 18,04 12,55 140,73 3,06 2,13 
44 1984 103,0 832,8 11,4 106,34 3,35 3,25 106,02 3,03 2,94 
45 1985 90,0 727,2 11,6 97,83 7,83 8,70 92,45 2,45 2,72 

    104,5 844,8 11,7 104,5 10,0 10,3 104,6 7,8 7,9 

 
cxrili 1.22. md.alaznis wliuri Camonadenis formirebis wyalbalansuri 

modelis gamocdis Sedegebi (kalibrebis mudmiva  c=0.727) 
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1 1941 90,0 727,2 12,2 249,2 695,79 188,06 61,09 24,52 
2 1942 131,4 1063,5 11,4 363,8 659,08 480,77 117,01 32,17 
3 1943 90,7 732,8 11,5 251,1 663,54 207,58 43,48 17,32 
4 1944 103,4 836,2 11,7 286,3 672,58 281,53 4,77 1,67 
5 1945 83,8 676,5 11,0 231,9 641,55 177,63 54,24 23,39 
6 1946 127,7 1033,3 11,4 353,5 659,08 454,31 100,84 28,53 
7 1947 88,1 711,7 12,1 243,9 691,08 179,39 64,48 26,44 
8 1948 105,6 854,2 11,6 292,4 668,04 298,39 5,96 2,04 
9 1949 108,4 876,7 11,0 300,1 641,55 332,41 32,31 10,76 
10 1950 84,9 722,0 11,4 235,0 659,08 201,90 33,14 14,10 
11 1951 80,9 878,0 11,9 224,0 681,76 309,54 85,57 38,21 
12 1952 113,1 752,3 12,1 313,1 691,08 208,24 104,87 33,49 
13 1953 76,2 827,7 11,4 211,0 659,08 282,42 71,47 33,88 
14 1954 97,4 744,0 11,8 269,6 677,15 209,04 60,61 22,48 
15 1955 112,4 1057,5 12,4 311,2 705,33 444,38 133,21 42,81 
16 1956 138,2 962,0 10,6 382,6 624,55 415,58 32,98 8,62 
17 1957 87,0 739,0 12,0 240,9 686,40 200,91 39,95 16,59 
18 1958 98,3 730,7 11,7 272,1 672,58 201,61 70,53 25,92 
19 1959 123,4 977,7 10,7 341,6 628,75 426,39 84,77 24,81 
20 1960 117,0 819,7 11,7 323,9 672,58 268,60 55,31 17,08 
21 1961 66,6 632,0 12,3 184,4 700,54 122,87 61,51 33,36 
22 1962 61,2 636,8 12,8 169,4 724,86 116,65 52,78 31,15 
23 1963 139,7 1278,5 12,0 386,7 686,40 654,38 267,64 69,20 
24 1964 134,3 850,7 11,1 371,8 645,88 308,51 63,29 17,02 
25 1965 124,3 847,0 11,4 344,1 659,08 297,81 46,31 13,46 
26 1966 73,8 719,2 13,5 204,3 760,52 154,37 49,94 24,44 
27 1967 114,1 886,0 11,5 315,9 663,54 326,75 10,87 3,44 
28 1968 133,3 987,5 11,7 369,0 672,58 405,88 36,85 9,99 
29 1969 110,5 809,0 11,0 305,9 641,55 277,54 28,37 9,27 
30 1970 74,8 725,7 12,0 207,1 686,40 191,40 15,68 7,57 
31 1971 82,5 681,7 11,9 228,4 681,76 162,94 65,46 28,66 
32 1972 102,7 942,8 11,1 284,3 645,88 385,09 100,77 35,44 
33 1973 123,0 911,3 11,1 340,5 645,88 358,51 18,00 5,29 
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cxrili 1.22-is gagrZeleba 
34 1974 130,5 858,2 11,2 361,3 650,25 312,02 49,26 13,63 
35 1975 81,8 710,3 12,0 226,5 686,40 180,56 45,90 20,27 
36 1976 123,4 998,5 11,0 341,6 641,55 435,85 94,24 27,59 
37 1977 117,8 953,0 11,3 326,1 654,64 388,12 62,01 19,02 
38 1978 102,4 828,3 11,5 283,6 663,54 280,37 3,23 1,14 
39 1979 102,5 828,7 12,5 283,7 710,16 255,30 28,44 10,02 
40 1980 87,1 703,7 11,9 241,1 681,76 178,08 63,06 26,15 
41 1981 106,5 861,3 12,3 294,9 700,54 285,64 9,21 3,12 
42 1982 113,8 920,7 11,3 315,1 654,64 360,90 45,80 14,53 
43 1983 143,8 1164,2 11,5 398,1 663,54 567,40 169,32 42,53 
44 1984 103,0 832,8 11,4 285,1 659,08 286,47 1,33 0,47 
45 1985 90,0 727,2 11,6 249,2 668,04 201,28 47,87 19,21 

    104,5 844,8 11,7 289,2 671,1 294,7 59,9 20,7 
 

 aRniSnuli modelebis gamoyenebiT md.alaznis Camonadenis mowyvlado-
bisaTvis vRebulobT: 
 

• Camonadenis mowyvladobis sidide wyalSemkrebze mosul naleqTa jamebis 
cvlilebisas tolia 

                             ;873,0=108,0×
5,104

8,844
=1n  

• Camonadenis mowyvladobis sidide wyalSemkrebisaTvis damaxasiaTebel 
temperaturis cvlilebisas tolia 

;213,1=834,10×
5,104

7,11
=2n  

• mowyvladobaTa Sefardeba tolia 

                               1≈1,4=
87,0

213,1
=

1n

2n
=n  . 

amrigad, md.alaznis (sag.md.agriCais SesarTavidan 2 km-iT qveviT) Camonad-
enis mowyvladobis sidide auzSi temperaturis cvlilebisas daaxloebiT 
igivea, rac mowyvladoba wyalSemkrebze mosul naleqTa jamebis cvlilebis 
mimarT. rac Seexeba pirvel empiriul_statistikur models, misi gamoyenebis 
SemTxvevaSi aRniSnuli mowyvladobebis SefardebisaTvis miiReba 

0.498;x0.0616
5.104

8.844
n1 ==    

;125.1x10.0505
5.104

7.11
n1 ==  

, 2≈2.3
498,0

125.1

n

n
n

1

2 ===  

rac bevrad ar gansxvavdeba wina Sefasebidan. 
ganvsazRvroT Camonadenis mosalodneli cvlileba Semdegi klimaturi 

scenaris mixedviT: temperaturis mateba Seadgens 40C, xolo naleqTa 
jamebis Semcireba – normis 10%-s. 

gamovdivarT Camonadenis Semdegi empiriul-ststistikuri modelidan 
R=0.108P-10.834t+139.59,  

saidanac Camonadenis cvlilebisTvis gveqneba 
dR=0.108dP-10.834t. 

maSin 
dR=0.108x(-845x0.1)-10.834x4=-52.47≈-52.5 m3/wm, rac Seadgens normis -50%. 
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 amrigad, globaluri daTbobis scenaris aRniSnul pirobebSi 
mosalodnelia md.alaznis-md.agriCais SesarTavTan 2 km-is qveviT 
Camonadenis Semcireba 50%-iT. 

 
1.4.5.md.mtkvaris auzi (q.Tbilisis kveTi) 

 cxr.1.23-Si warmodgenilia mdinare mtkvari – saguSago Tbilisis Camke-
ti kveTis wyalSemkreb teritoriaze ganlagebuli zogierTi hidrome-
teorologiuri punqtis monacemi, gamoyenebuli Camonadenis cvlilebis 
SefasebaSi. wyalSemkrebis farTobi Seadgens S1=21200 km2, auzis saSualo 
simaRlea H1=1710 m. amitom, am SemTxvevaSic, Camonadenis formirebis zonad 
miRebulia zRvis donidan 700-2700 m simaRleebis Sesabamisi maRlivi zoli. 
ganxilulia 6 ZiriTadi Senakadis (mdinareebi faravani, focxovi, 
borjomula, didi da patara liaxvi, qsani, aragvi) da TviT md. mtkvaris 
auzebi. cal-calke am auzebis Camonadenis formirebis maRliv zonebSi 
ganlagebuli punqtebis monacemTa gasaSualoebiT, Semdeg ki miRebuli 
sidideebis saboloo gasaSualoebiT 7 auzis mixedviT, gansazRvrulia 
Camonadenis formirebisa da misi cvlilebis modelis Semavali parametrebi. 
Ees parametrebi mocemulia cxr. 1.23-is bolo striqonSi. 
 md. mtkvaris Camonadenis formirebis maRlivi zonisaTvis damaxasia-
Tebeli meteoparametrebis CasmiT l.tiurkis modelis formulebSi 
vRebulobT: 

C= -0.082;    . 

Camonadenis mgrZnobiarobebs, Sesabamisad naleqebisa da temperaturis 
cvlilebaTa mimarT, isev urTierT sawinaaRmdego niSani aqvT, magram md. 
mtkvaris SemTxvevaSi mgrZnobiaroba naleqTa variaciebis mimarT TiTqmis 4-
jer metia, vidre mgrZnobiaroba temperaturis cvlilebis mimarT 

     . 

amis gamo Camonadenis mowyvladobaSi wvlili SeaqvT rogorc naleqebis, 
aseve tempetaturis cvlilebebs, Tanac, temperaturis varirebis efeqti imave 
rigisa xdeba, rac naleqTa cvlilebisa. amrigad,  md. mtkvaris Camonadenis 
cvlilebisaTvis vRebulobT 

dR= 1.019 dP – 33.228 dt . 

 scenari I: dP= 0.1P0=79.5 mm (10%);  dt=1ºC (15%). 

                       dR=1.019x79.5-33.228x1=47.8 mm  (15.7%). 
 amrigad, Tu wyalSemkrebze mosalodnelia jamuri naleqis gazrda 
10%-iT (79.5 mm) da temperaturis momateba 1ºc –iT, maSin md. mtkvaris 
Camonadeni gaizrdeba 15.7%-iT (47.8 mm). 
 scenari II: dP=79.5 mm (10%);  dt=2ºC (30%). 

                        dR=1.019x79.5-33.228x2=14.6 mm  (4.8%). 
 scenari III: dP=39.75 mm (5%);  dt=1ºC (15%). 

                          dR=1.019x39.75-33.228x1=7.3 mm  (2.4%). 
 scenari IV: dP=39.75 mm (5%);  dt=2ºC (30%). 

                          dR=1.019x39.75-33.228x2=26 mm  (-8.5%). 
 amrigad wyalSemkrebze jamuri naleqis 5%-iT (39.75 mm) gazrdisas da 
temperaturis 2ºC momatebis SemTxvevaSi mosalodnelia Camonadenis 
Semcireba 26 mm-iT, rac Seadgens normis 8.5%-s. 
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cxrili 1.23.md.mtkvris-q.Tbilisis Camketi  

kveTis wyalSemkreb teritoriaze ganlagebuli zogierTi hidrometeorologiuri punqtebis monacemebi 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
md.faravnis auzi 

1 sulda 2124    731            
2 efremovka 2112 4.0 1.8 12.9 722 6.3 2.4 0.62 0.45        

3 radionovka 2100 4.0 2.6 12.9 667 6.2 2.5 0.57 0.43 0.60    
50.5 

  
636.7 

4 bogdanovka 2077    733            

5 poga 2080  2.6 13.3 659   0.49 0.39      
261 1.41 
2390 172 

6 saRamo 1995    690          
535 5.74 
2370 338 

7 aragiali 1900    660          
561 6.78 
2360 380 

8 karwaxi 1863 7.0 4.2 14.7 547 6.7 3.4 0.56 0.31        

9 orojolari 1847    607          
1012 9.01 
2310 280 

10 axalqalaqi 1716 7.0 4.9 15.4 621 7.1 3.6 0.56 0.43     
53.2 

  
670.2 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

11 xerTvisi 1124    498*          
2276 18.6 
2140 258 

meteoelementebis saSualo 
mniSvnelobebi md.faravnis 

auzisaTvis 
5.5 3.2 13.8 663.7 6.6 3.0 0.56 0.40 0.60    

51.9 2276 18.6 

653.5 2140 258 

md.focxovis auzi 

12 abasTumani md.ocxe 1265 9.0 6.4 17.2 688 8.0 3.5 0.61 0.40 0.59    
57.1 100 1.21 

720.4 1860 385 

13 adigeni md.qobliani 1185 10.0 8.0 18.7 594 8.1 4.7 0.58 0.43      
499 11.8 

1920 745 

14 mlaSe md.qobliani 1166    569          
471 10.4 

1930 700 

15 sxvilisi md.focxovi               
1729 21.9 

1860 400 

meteoelementebis saSualo 
mniSvnelobebi md.focxovis 

auzisaTvis 
9.5 7.2 18.0 617 8.1 4.1 0.60 0.42 0.59    

57.1 1729 21.9 

720.4 1860 400 
md.borjomulas auzi 

16 bakuriani agro 1665 5.0 4.4 14.4 949 7.2 2.8 0.62 0.46 0.53       
17 bakuriani andeziti 1538    712            
18 cemi 1117 9.0 7.3 17.8 740 8.6 3.6 0.63 0.46        

19 borjomi 789 10.0 9.1 19.8 653 9.7 3.9 0.63 0.46     
65.1 165 2.44 
821.0 1800 465 

meteoelementebis saSualo 
mniSvnelobebi md.borjomulas 

auzisaTvis 
8.0 6.9 17.3 763.5 8.5 3.4 0.63 0.46 0.53    

65.1 165 2.44 

821.0 1800 465 

md.didi da patara liaxvis auzi 
20 ermani 2240 2.0 1.9 12.3 1208 5.5 2.7 0.58 0.43        
21 roka 1795  3.6 13.8 1130 6.8 2.6 0.57 0.47        
22 qveda roka 1400    1034            
23 qvesleTa 1750    1189            

24 java 1109 10.0 7.8 18.1 1042 8.5 4.0 0.53 0.36 0.55     
629 18.2 
2220 910 
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25 kexvi 895    801          
916 25.5 
2080 876 

26 cxinvali 862 12.0 9.5 20.3 696 9.1 5.0 0.61 0.42     
65.1 

  
821.0 

27 vanaTi md.pat.liaxvi 1020    834          
412 9.79 
1930 750 

28 gromi-md.mejuda 800    732          
183 2.37 
1480 408 

meteoelementebis saSualo 
mniSvnelobebi md.didi da patara 

liaxvis auzisaTvis 
8.0 5.7 16.1 968.4 7.5 3.6 0.57 0.42 0.55    

65.1 
  

821.0 

md.qsanis auzi 

29 korinTa 908    745          
549 10.8 
1810 617 

30 axalgori 760 12.0 9.6 20.3 727 9.5 4.7 0.58 0.51        
meteoelementebis saSualo 

mniSvnelobebi md.qsnis auzisaTvis 
12.0 9.6 20.3 736 9.5 4.7 0.58 0.51        

md.aragvis auzi 

31 yazbegi m/m 3635  -6.1 3.0 
1404 
** 

3.0 1.5 0.56 0.41 0.57 203.3  0.55    

32 jvris uR. 2395 0 -0.2 10.5 1733 5.7 1.4          
33 gudauri 2194 3.0 2.1 12.3 1585 6.1 2.3   0.53       
34 winxadu 1910  4.6 14.7 1380            
35 bursaCili 1760 5.0 4.3 14.5 1400 6.8 3.0          
36 qveSeTi 1325  6.7 17.6 1292 8.1 3.6          

37 
barisaxo-md.xevsureTis 

aragvi 
1325 8.0 6.4 16.5 1136 8.2 3.3        

238 7.91 

2280 1045 

38 
fasanauri-md.TeTri 

aragvi 
1070 9.0 7.8 18.5 999 8.7 3.8        

319 12.4 

2080 1225 

39 duSeTi 922 11.0 9.7 20.2 739 9.4 4.6   0.56       

40 Jinvali 727    740          
1870 44.1 
1900 743 

meteoelementebis saSualo 
mniSvnelobebi md.aragvis 

auzisaTvis 
6.0 5.2 15.6 1222.7 7.6 3.1   0.56       
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md.mtkvris auzi 

41 xerTvisi 1124    498          
4980 32.5 
2150 206 

42 aspinZa 1098 12.0 9.4 20.0 469 8.2 5.6 0.52 0.37        

43 axalcixe 982 11.0 9.0 20.4 554 8.7 5.2 0.56 0.41     
59.8 

  
753.9 

44 minaZe 970    465          
8010 57.5 
2050 226 

45 awyuri 970    529            

46 rkoni-md.TeZami 760    612          
183 1.72 
1720 296 

47 surami-md.suramula 743  9.6 20.2 781          
45.8 0.91 
1000 626 

48 axaldaba 724    965            

49 ateni-md.tana 716    475          
267 1.73 
1520 204 

50 zgederi-md.Zama 623    656          
310 3.23 
1490 328 

51 skra 607 12.0 10.2 21.3 581 10.1 5.0 0.57 0.44 0.59 180.7 56.1 0.23 
84.0 

  
1058.9 

52 Tbilisi 403 15.0 12.7 24.4 559 10.5 7.1 0.62 0.40 0.54 190.4 61.3 0.18 
70.2 21100 204 
885.2 1710 305 

meteoelementebis saSualo 
mniSvnelobebi md.mtkvris 

auzisaTvis 
11.6 9.3 20.2 593 8.5 5.4 0.54 0.39 0.57 170.6 58.2     

saSualo mTlianad wyalSemkrebis 
maRlivi zonisaTvis 

8.6 6.7 17.3 795 8.0 3.9 0.58 0.43 0.57 
181.5 
*** 

58.2 
*** 

0.21 
*** 

58.5 21100 204 
737.7 
*** 

1710 305 

 
* - xerTvisis naleqTa jamebi gaTvaliswinebulia md.mtkvris auzis 

monacemebSi; 
** - yazbegi m/m-is naleqTa jamebi mocemulia Sesworebis gareSe]; 
*** - radiaciuli balansis komponentebisa da albedos mniSvnelobebi 

miRebulia zonis gareSe arisaTvis, xolo balansis sidide – Camonadenis 
formirebis zonisaTvis. 

 
 



61 

 

scenari V: dP=7.95 mm (1%);  dt=1ºC (30%). 

                         dR=1.019x7.95-33.228x1= -25.1 mm  (-8.2%). 
 scenari VI: dP=0;  dt=2ºC (30%). 

                          dR= -33.228x2= -66.5 mm  (-21.8%). 
Tu wyalSemkrebze jamuri naleqi ar Seicvleba temperaturis 2º-iT momatebis 
pirobebSi, maSin mosalodnelia Camonadenis Semcireba 66.5 mm-iT, e.i. 
daaxloebiT 22%-iT. 
 scenari VII: dP=0;   dt=2ºC (-30%). 

                           dR=-33.228x(-2)=66.5 mm  (21.8%). 
VI scenariT Sefasebis sawinaaRmdegod, Tu mosalodnelia temperaturis 
dacema 2º-iT ucvlel naleqTa fonze, maSin Camonadeni unda gaizardos 66.5 mm-
iT, e.i. 22%-iT. 
 scenari VIII: dP= -79.5 mm (-10%);  dt= -1ºC (-15%). 

                             dR=1.019x(-79.5)-33.228x(-1)= -47.8 mm  (-15.7%). 
am SemTxvevaSi mosalodnelia Camonadenis Semcireba 48 mm-iT (-16%). 
 scenari IX: dP= -79.5 mm (-10%);  dt=1ºC (15%). 

                          dR=1.019x(-79.5)-33.228x1= -114.2 mm  (-37.4%). 
Aam SemTxvevaSi mosalodnelia Camonadenis Semcireba 114 mm-iT, rac Seadgens 
arsebuli Camonadenis (normis) 37%-s. 
 scenari X: dP= -79.5 mm (-10%);  dt=2ºC (30%). 

                         dR=1.019x(-79.5)-33.228x2= -147.5 mm  (-48.4%). 
Aam SemTxvevaSi, rodesac mosalodnelia temperaturis 2º-iT momatebis fonze 
wyalSemkrebze jamuri naleqis Semcireba 10%-iT (-79.5 mm), md. mtkvaris 
Camonadeni Semcirdeba 48%-iT (-147.5 mm).  

SevafasoT Camonadenis cvlileba globaluri daTbobis pirobebSi 
Semdegi klimaturi scenaris mixedviT: aRmosavleT saqarTvelos regionSi 
temperaturis mateba Seadgens 4ºC, xolo naleqTa jamebi mcirdeba normis 10%-
iT. 

gveqneba 
dR=1.019x(-79.5)-33.228x4=-81.0-132.9=-213.9 mm, rac Seadgens normis 70%-s.  

amrigad, globaluri daTbobis am eqstremalur SemTxvevaSi md.mtkvri-
q.Tbilisis kveTSi mosalodnelia Camonadenis Semcireba 70%-iT. 
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1.5.daskvnebi 
 auzSi haeris saSualo wliuri temperaturis, wyalSemkrebze mosul 
naleqTa wliuri jamebisa da mdinaris Camket kveTSi saSualo wliuri 
Camonadenis 37-47 _ wliani (1940-1986 w.w.) sinqronuli rigebis statisti-
kur_korelaciuri analizisa da wyalbalansuri gaTvlebis gamoyenebiT 
miRebulia wliuri Camonadenis formirebis empiriul_statistikuri da 
wyalbalansuri modelebi. modelebis safuZvelze dadgenilia Camonadenis 
reaqcia auzSi gamovlenil klimatur cvlilebebze, Sefasebulia mdinareTa 
Camonadenis mgrZnobiaroba (mowyvladoba) wyalSemkrebze mimdinare klimatur 
cvlilebaTa mimarT. kvlevis ZiriTadi Sedegebi SeiZleba Semdegi saxiT 
CamovayaliboT (auzis hidrometeorologiuri maxasiaTeblebis cvlilebis 
siCqareebi miyvanilia 100 _ wlian periodamde). 

• dasavleT saqarTvelos ZiriTadi mdinaris _ rionis auzSi praqtikulad 
ucvleli haeris temperaturisa da naleqTa jamebis 253 mm-iT (normis 18%) 
zomieri matebis pirobebSi dafiqsirebulia saguSago saqoCakiZis Camket 

kveTSi Camonadenis daaxloebiT 6 m3/wm sididis (normis 2%) umniSvnelo 

Semcireba. erTis mxriv iseTma bunebrivma faqtorebma, rogoricaa md.rionis 
auzis mTiani nawilis didi gatyianeba (mTeli wyalSemkrebi teritoriis 70 
_ 75 %), kolxeTis dablobze qveda dinebis, gansakuTrebiT ki deltas 
raionSi, Waobiani zona, ganviTarebuli hidrografiuli qseli, xeli 
Seuwyves tyiT atmosferuli naleqebis Sekavebas, WaobebSi da auzis 
miwisqveSa horizontebSi wylis maragis dagrovebas. meores mxriv, 
Camonadenis xelovnurma daregulirebam aq arsebuli wyalsacavebis 
sistemis meSveobiT, ganapirobes wyalSemkrebze naleqTa zomieri matebis 
metad susti gavlena deltas raionSi ganlagebul saguSago saqoCakiZeze 
gazomili wylis xarjis mniSvnelobebze. 

• md.rionis zeda welis erTerTi Senakadis md.cxeniswylis auzSi haeris 
TiTqmis 10C-iT matebis fonze aRiniSna naleqTa jamebis 481 mm-iT (35%) da 
saguSago rcxmelurTan Camonadenis daaxloebiT 40 m3/wm sididiT (60%) 
saukuneobrivi zrda. saguSago rcxmeluri ganlagebulia auzis im zonaSi 
sadac faqtiurad xdeba mdinaris Camonadenis formireba. Camonadenis aseTi 
sagrZnobi nazrdi SeiZleba aixsnas, erTis mxriv, wyalSemkrebze SesamCnevi 
naleqTa jamebis momatebiT, meores mxriv, mdinare cxeniswylisaTvis 
damaxasiaTebeli myinvaruli sazrdoobis matebiT, gamowveuls haeris 
temperaturis aRniSnuli zrdis pirobebSi myinvaris dnobiT. 

• aRmosavleT saqarTvelos ori ZiriTadi mdinaris iorisa da alaznis 
auzebisaTvis damaxasiaTebeli aRmoCnda haeris temperaturis faqtiurad 
ucvlel fonze (mateba Seadgens mxolod 0,02 da 0,1 0C) naleqebis zomieri 
zrda Sesabamisad 87 mm-iT (10%) da 104 mm-iT (12%), rasac mohyva Camonadenis 
zrdac daaxloebiT 1 m3/wm-iT (7%) saguSago salaxlis kveTSi da 20 m3/wm-iT 
(19%) _ saguSagoze md.agriCais SesarTavidan 2 km-Si. 

• ganxiluli yvela prioritetuli regionis mdinareTa auzebisaTvis, rogorc 
dasavleT, aseve aRmosavleT saqarTveloSi, gamoixata hidrometeo-
rologiur parametrebs Soris statistikuri kavSirebis saerTo 
kanonzomiereba _ Camonadenis zrda wyalSemkrebze naleqTa jamebis matebis 
pirobebSi, naleqebisa da Camonadenis Semcireba (zogjer susti kleba, 
magaliTad md.cxeniswylis CamonadenisaTvis) auzSi haeris temperaturis 
matebisas. 

• dasavleT saqarTveloSi md.rionis auzi (sag.saqoCakiZe) moicavs regionis 
teritoriis did nawils da warmodgenilia wyalSemkrebis rogorc 
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maRalmTiani da mTiani, aseve mTiswina da dablobi raionebiT. amitom, 
regionis uxvnaleqian pirobebSi sag.saqoCakiZis Camket kveTisTvis 
damaxasiaTebelia wliuri Camonadenis koeficientis SedarebiT maRali 

mniSvnelobebi K=0,60_0,90, (saSualo K =0,70). aman ganapiroba is Sedegi, rom 
wyalSemkrebze naleqTa jamebis cvlilebis mimarT Camonadenis mowyvladoba 
aRmoCnda ramdenjerme meti (n=1 _ 3), vidre Camonadenis mowyvladoba auzSi 
haeris temperaturis cvlilebisas. 
    md.cxeniswylis (sag.rcxmeluri) SemTxvevaSi wyalSemkrebis auzi 
ZiriTadad ganlagebulia kavkasionis mTian metad uxvnaleqian raionSi. 
wliuri Camonadenis koeficientis mniSvneloba aq aRwevs sidides K=0,80_0,90 
da zogjer aRemateba mas, rac miuTiTebs didi daxrilobis SedarebiT 
mcire auzebisaTvis damaxasiaTebel naleqebis CamonadenSi gardaqmnis maRal 
efeqturobaze. aseT pirobebSi Camonadenis mowyvladoba naleqTa cvlilebis 
mimarT aRmoCnda erTi rigiT meti mowyvladobaze temperaturis 
cvlilebisas (n=10 _ 20). 

• aRmosavleT saqarTveloSi naxevradariduli da ariduli dedofliswyaros 
raionis mosazRvre mdinareebis wliuri Camonadenis koeficientis sidide 
mniSvnelovnad klebulobs dasavleT saqarTvelos mdinareTa CamonadenTan 
SedarebiT. md.ioris auzisaTvis (sag. salaxli) igi Seadgens K=0,07_0,15 

(K =0,12), xolo md.alaznis (sag. md.agriCais SesarTavidan 2 km-Si) 

SemTxvevaSi K=0,25_0,50 (K =0,35). aseT pirobebSi md.iorisaTvis Camonadenis 
mowyvladoba wyalSemkrebze naleqTa jamebis cvlilebis mimarT faqtiurad 
utoldeba mowyvladobas auzSi haeris temperaturis cvlilebis 
SemTxvevaSi (n=1), xolo md. alaznis Camonadenis mowyvladobis sidide 
auzis damaxasiaTebeli haeris temperaturis cvlilebis mimarT 1,5_2-jer 
metia mowyvladobaze naleqTa jamebis cvlilebisas. es SeiZleba aixsnas 
mdinareTa hidrografiuli qselis da Camonadenis sagrZnobi gansxvavebiT. 

• Tu miviRebT globaluri daTbobis Semdeg or ZiriTad scenars, romelTa 
mixedviT: (1) dasavleT saqarTvelos regionSi haeris temperaturis mateba 
Seadgens 30C, xolo naleqTa jamebi mcirdeba  normis 5-10%-iT; (2) 
aRmosavleT saqarTvelos regionSi temperatura moimatebs 40C-iT, xolo 
naleqebi Semcirdeba 10%-iT, maSin Sefasebam gviCvena mdinareTa Camonadenis 
Semdegi Semcirebebi   

md.cxeniswyali-s.rcxmeluri – 2-3%; 
md.rioni-s.alpana – 5-10%; 

md.rioni-s.saqoCakiZe – 10-15%; 
md.iori-s.sadaxli – 30%-mde; 

md.alazani-s.md.agriCais SesarTavTan – 50%; 
md.mtkvari-q.Tbilisi – 70%. 

 rogorc vxedavT, metad mZime mdgomareoba iqneba aRmosavleT 
saqarTvelos regionSi, sadac globaluri daTbobis gavleniT 
mosalodnelia mdinareTa Camonadenis da Sesabamisad zedapiruli wylis 
resursebis katastrofuli Semcireba. 
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II. saqarTveloSi mdinareTa miwisqvwSa Camonadenis gamoTvla da gruntis 

wylebis maragis Sefaseba klimatis cvlilebis gaTvaliswinebiT 

 

 

winasityvaoba 

 

 miwisqveSa wylebs uwodeben yvela saxis wveTobriv Txevad wylebs, 
romlebic avseben zedapiris siRrmeSi arsebuli niadagebis an qanebis forebsa 
da sicarieleebs, floben mTlianobasa da aqvT gamodenis unari bunebrivad an 
xelovnurad gaWrili adgilebidan [7,8,11]. 
 miwisqveSa wylebis Seswavlas aqvs ara marto Teoriuli, aramed 
praqtikuli mniSvneloba. es kargaTaa cnobili saqarTvelos arsebobis 
mravali saukunovani istoriidan. miwisqveSa wylebs iyenebdnen 
wyalmomaragebisaTvis da morwyvisaTvis. dResac mravlad SexvdebiT saojaxo 
saqmianobisaTvis gankuTvnil Webs, sadac grovdeba miwisqveSa wylebi; bevr 
adgilas daikvirveba Camoqceuli, gaSiSvlebuli ferdobebidan miwisqveSa 
wylebis nakadebi, romlebic gamoyenebulia sasmelad. 
 saerTod miwisqveSa wylebs didi gamoyeneba aqvs sameurneo saqmianobis 
yvela dargSi. magaliTad janmrTelobis dacvis sferoSi, sadac samkurnalo 
mizniT iyeneben Termul, Termomarilian da Termoaira wylebs. garda amisa 
miwisqveSa wylebs iyeneben sxvadasxva saxis samkurnalo marilebis misaRebad. 
gansakuTrebiT didia miwisqveSa wylebis zemoqmedebis masStabebi 
hidroteqnikur nagebobaTa mSeneblobaSi: magaliTad, wyalsacavebis Seqmna 
Zirfesvianad cvlis mimdebare teritoriis miwisqveSa wylebis reJims; izrdeba 
wylis Sekavebis unari, ramac SeiZleba gamoiwvios dasaxlebuli punqtebisa da 
sameurneo teritoriis datborva, daWaobeba, niadagis damarileba, nagebobebis 
qvemoT niadagis danestianeba, sardafebSi wylis dagroveba da sxva. 
 amitom saWiroa maTi reJimis da maragis Seswavla. saWiro savele 
dakvirvebebis masalebi mravladaa mocemuli mTel rig SromebSi, romelTa 
safuZvelze SesaZlebeli miwisqveSa wylebis maragis, maTi droSi da sivrceSi 
cvalebadobis, maformirebel faqtorTan (CamonadenTan, atmosferul 
naleqebTan da sxva) kavSirebis gamokvleva. 
 

2.1.miwisqveSa wylebis warmoSobis zogierTi sakiTxi 

 
miwisqveSa wylebi, romlebic Rebuloben monawileobas wylis brunvaSi,  

iyofa dedamiwis zedapirul da magmur wylebad. dReisaTvis miRebulia maTi 
Semdegi saxeebi: 

• uwneo (zedapiruli) wylebi, romlebic moqceuli arian niadagis 
zedapirul  ganlagebaSi da maT zeda wylebs uwodeben; 

• dawneviTi wylebi, romlebic moqceuli arian teqtonikur napralebSi. 
es aris  mineraluri da Termuli wylebi. 

miwisqveSa wylebs yofen ganlagebis mixedviTac, arCeven: 
➢ niadagis miwisqveSa wylebs, romlebic hidravlikurad arian da-

kavSirebuli ufro Rrmad ganlagebul gruntis wylebTan.  isini xasi-
aTdebian sezonurobiT da damokidebuli arian meteorologiur piro-
bebze. maTi gavrcelebis are eTanxmeba zedapirul Camonadenis ares da 
isini sazrdooben, ZiriTadad,  atmosferuli naleqebiT da orTqlis 
kondensaciiT. Zlier ganicdian haeris temperaturis gavlenasac. 
miwisqveSa wylebis es komponenti zafxulobiT Tbeba da xSirad 
orTqldeba. zamTarSi SeiZleba gaiyinos. aseve Zlier icvlis xarisxs. 
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mSral raionebSi niadagi xSirad Seicavs marilian wyals da gam-
oSrobis dros xSirad kristaldeba da warmoqmnis mlaSe niadagebs 
da mlaSob mcenareul safars; 

➢ gruntis uwneo miwisqveSa wylebs, romlebic ganicdian drenaJs mdi-
naris kalapotisagan anu gamoCndebian eroziul qselSi, an kidev re-
liefis daweviT. maTi gavrceleba xdeba qvemoT ganlagebul mkvriv 
qanobamde, isini faqtobrivad aRweven wyalgaumtar fenebs; 

➢ qanebis wyebaTa Soris ganlagebuli uwneo wylebs, romlebic moqceu-
li arian wyalgamtari qanebis fenebSi. es wylebi TiTqmis izoli-
rebulia atmosferuli naleqebisagan da mdinaris wylebisagan. maTTan 
dakavSirebulia egreTwodebuli gverdiTi sazrdooba im adgilebSi, 
sadac zedapirze gamodian wyalSemcvleli qanebi. isini aseve gamodian 
zRvis an mdinaris napirebidan. 

aRweridan Cans, rom winmdebare naSromSi Seswavlis sagans warmoadgens 
niadagi-gruntis miwisqveSa wylebi, romlTa maragi damokidebulia meteoro-
logiur pirobebze. 

 
2.2.miwisqveSa wylebis gaangariSebis (prognozis) safuZvlebi 

miwisqveSa wylebi warmoadgenen mdinareebis sazrdoobis erT-erT wyaros. 
maT marags gansazRvraven mdinaris Camonadenis hidrografis danawevrebiT. 
aseTi saxis samuSaoebi Catarebulia mravali mkvlevaris mier da maTi 
ganzogadebis safuZvelze miRebuli Sedegebi sistematizebulia SromebSi 
[1,4,5,7,8,9], romlebSic miwisqveSa wylebis maragi Sefasebulia sxvadasxva 
sididiT (moculobiT). saerTo jamSi miwisqveSa Camonadeni Seadgens mTeli 
Camonadenis daaxloebiT 35%-s rac miRebulia mdinareTa Camonadenis 
ganawilebis Seswavlisas dedamiwis yvela kontinentisaTvis [7]. es ki saimedo 
argumentia imis dasturad, rom am mxriv arsebuli masala miwisqveSa wylebis 
Sesaxeb SeiZleba gamoyenebuli iqnas mTeli rigi Teoriuli da praqtikuli sa-
kiTxebis gadasawyvetad. 

arsebuli Sromebidan miwisqveSa wylebis maragze informaciis simravliT 
gamoirCeva publikaciebSi [1,9], romelTa Sedareba mocemul naSromSi miRebul 
daskvnebTan gvaZlevs saSualebas gavafarTovoT analizis Sedegebi da maTi 
gamoyenebis masStabebi. 

saerTod unda aRiniSnos, rom hidrografebis danawevreba metad Sromat-
evadi da rTuli procesia. es kargad Cans nax.2.1-ze, sadac gamoyofilia 
gruntis (1), Tovlis dnobis (2), wvimisa (3) da myinvarebis dnobis (4) wylebis 
sazrdooba. Yyvela  gamyofi xazi pirobiTia da adgili aqvs subieqtur 
cdomilebebs, romlebic Seadgenen 10-15% [3,15]. 

 
nax.2.1. md.rionis - s. alpanasTan 1965 wlis wliuri Camonadenis hidrografi. 

(1)gruntis, (2)Tovlis dnobis, (3)wvimis, (4)myinvarebis dnobis  wylebi. 
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hidrografis danawevrebis meTodis gamoyeneba gansakuTrebiT rTulia wy-

almovardnebis tipis mdinareebisaTvis, sadac cdomileba maRalia - 15-20% [1]. 
ganxilul cdomilebebs emateba sxva cdomilebebic, romlebic dakavSirebulia 
saSualo wlis hidrografis SerCevasTan. SerCeva xdeba Tviuri Camonadenis 
normebTan Sedarebis gziT, magram aqac adgili aqvs cdomilebas 5-7%-is far-
glebSi da saerTo jamSi cdomilebam SeiZleba miaRwios 25-30%-s. amitom moce-
mul naSromSi gamaxvilda yuradReba sxva ufro saimedo maxasiaTeblebis gam-
oyenebaze, romelic agvacilebda aRniSnul cdomilebebs da zemoT aRniSnul 
sxva naklovanebasac. aseT parametrad aRebuli iqna zamTris periodis mini-
maluri saSualo Tviuri wylis xarjis norma. Mis fiqsirdeba ufro metad ian-
varSi da TebervalSi. magram zog SemTxvevaSi (maRal mTiani raionebis mdi-
nareTa auzebSi) daikvirveba martSi, zog SemTxvevaSi - seqtemberSic (dabali 
zonis mdinareebSi) an SeiZleba orive SemTxvevas hqondes adgili. 
 
 

2.3.sxvadasxva meTodiT miRebuli gruntis wylebis maragis Sedarebis 

Sedegebi 

zemoT aRniSnulidan cxadia, rom Tvis saSualo minimaluri Camonadeni, 
rogorc miwisqveSa wylebis maxasiaTebeli, yovelTvis naklebi unda iyos  hi-
drografis danawevrebiT miRebul miwisqveSa wylis maragze. magram aseT 
Sedegs yovelTvis adgili ara aqvs, zog SemTxvevaSi hidrografis danawev-
rebiT miRebuli sidide metia zamTris Tveebis minimalur Camonadenze (21,6%), 
zog SemTxvevaSi ki naklebia (39,6%). es kargad Cans cxr. 2.1-dan da nax.2.2-dan. 
 
cxrili 2.1. hidrografis danawevrebiT [5] da zamTris Tveebis minimaluri 
CamonadeniT miRebuli gruntis wylebis maragis (Qgr m3/wm) Sedarebis Sedegebi 
saqarTvelos teritoriis sxvadasxva raionisaTvis  

# 
meTodis 

dasaxeleba 

zonis rigiTi nomeri saqarTvelos teritoriis 
daraionebis sqemis mixedviT [5] 

1 2 3 4 5 6 7 8 9 
1 hidrografis 

danawevrebiT [5] 
27,8 28,3 36,8 46,7 34,2 41,1 34,8 50,8 32,2 

2 zamTris Tveebis 
minimaluri 
CamonadeniT 

38,8 37,2 30,2 32,3 26,8 46,9 39,7 50,5 37,2 

sxvaoba -11,0 -8,9 6,6 14,4 7,4 -5,8 -4,9 0,3 -5,0 
% -39,6 -31,4 17,9 30,8 21,6 -14,1 -14,1 0,6 -15,5 

 
nax.2.2. hidrografis danawevrebiT [5] - da zamTris Tveebis minimaluri 
CamonadeniT -  miRebuli gruntis wylebis maragis (Qgr m3/wm) Sedarebis 

Sedegebi saqarTvelos teritoriis sxvadasxva raionisaTvis 
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rogorc gamoTvlis Sedegebidan Cans, miwisqveSa Camonadenis sidide, 
miRebuli hidrografis danawevrebiT, zogjer 20-30%-iT aWarbebs zamTris 
Tveebis minimalur Camonadens. magram umetes SemTxvevaSi moTxovnili piroba 
darRveulia (eqvsi zona #1,2,6-9). magaliTad pirvel zonaSi (dasavleT 
kavkasionis samxreTi ferdobi) miwisqveSa Camonadenis mniSvneloba naklebia 
zamTris Tveebis minimalur mniSvnelobaze TiTqmis 40%-iT. Tumca Tu gavasaSu-
alebT Sefasebis Sedegebs saqarTvelos mTeli teritoriisaTvis vRebulobT 
TiTqmis erTi da igive mniSvnelobas – sxvaoba Seadgens 2%-s. 

[5]-sgan gansxvavebulia g.xmalaZis Sroma gruntis wylebis sididis Se-
fasebis Sesaxeb [8], gaangariSebuli im meTodologiuri miTiTebebis da masa-
lebis safuZvelze, romelic Sesulia leningradis hidrologiuri institutis 
1968 wlis SromaSi, moskovis saxelmwifo universitetis, ssrk miwisqveSa wyle-
bis rukebis, ssrk mdinareebis miwisqveSa sazrdoobis regionuli Sefasebis 
publikaciebSi. g. xmalaZes moyavs magaliTi md. borjomula - q. borjomTan 
1950 wlis hidrografisa, romlis danawevrebiT gansazRvrulia gruntis wylis 
modulis sidide 4 l/wm. zamTris Tveebis minimaluri xarjiT miRebuli 
miwisqveSa CamonadenisaTvis vRebulobT: 
1950 wlis saSualo wliuri xarji Seadgens Q1= 2,15 m3/wm 
1950 wlis minimaluri saSualo Tviuri wylis xarji Seadgens Q2= 0,66 m3/wm 
1950 wlis minimaluri saSualo Tviuri Camonadenis moduli tolia 

               M= 0,66 x 1000/ 165 = 4,0 l/wm km2,            (1) 
rac mTlianad daemTxva g. xmalaZis gamoTvlil sidides, moyvanils miwisqveSa 
wylebis ganawilebis rukaze [8]. kidev erT magaliTad SeiZleba moviyvanoT v. 
foTolaSvilis mier dadgenili miwisqveSa wylebis Camonadeni md. alazanze, 
mocemuli cxr. 2.3-Si [15]. 
 

cxrili 2.3. md.alaznis miwisqveSa Camonadenis Sefasebis Sedegebi 1978 mona-
cemebis safuZvelze [15] 

saguSago 

md.alaznis xarji, m3/wm  

saSualo 
mravalwliuri 

gruntis 
wylis 

zedapiruli 
gruntis 
wylis 

zedapiruli 

1978 2010 wlis mona-
cemebiT 

sof. birkiani 14,5 6,15 42,4 5,87 43,5 
sof. Saqriani 43,1 24,8 53,1 18,9 43,9 
sof. Wiauri 62,1 37,0 54,1 30,1 48,5 
sof. zemo - 
qedi 

95,1 55,7 60,6 50,0 52,8 

md.agriCais 
qvemoT 

103 76,1 73,9 66,0 64,8 

 
 rogorc cxrilidan Cans miwisqveSa wylebis wliuri xarjebi 
md.alazanze mdinaris dinebis mimarTulebiT TandaTan izrdeba da maqsimums 
aRwevs SesarTavTan (76.1 da 66.0 m3/wm). sxvaoba v. foTolaSvilis da 
winamdebare Sromis avtorebis monacemebs Soris gamowveulia sarwyav sis-
temebSi wyalaRebiT. 
 gamoyenebuli meTodis obieqturobas da saimedoobas adasturebs hi-
drologiuri leqsikoni [22], saidanac aRebulia qvemoT warmodgenili nax.2.3, 
romelSic gruntis (miwisqveSa) wylis gamyofi xazi gatarebulia ianvris, Te-
bervlis, martis, noembrisa da dekembris minimalur saSualo Tviur wylis 
xarjebze. 
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nax.2.3. mTis mdinaris Camonadenis hidrografis danawevrebis sqema sazr-
doobis wyaroebis mixedviT [22]. gruntis (miwisqveSa) (1), Tovlis dnobis (2), 
wvimis (3) da myinvarebis dnobis (4) sazrdooba  

 
2.4. miwisqveSa sazrdoobis koeficientis gamoTvlis Sedegebi 

1980 wlis monacemebiT hidrologiur cnobarSi, dakvirvebaTa 
xangrZlivobiT, gamoirCeva 154 hidrologiuri saguSago (kveTi), aqedan 81 
(52,6%) modis dasavleT saqarTvelos, xolo 73 (47,4%) aRmosavleT saqarTve-
los regionebze. SerCeuli saguSagoebi dajgufda orografiul - hidro-
grafiul - hidrologiuri niSnebis mixedviT. ris safuZvelzec, [5,8]-gan gan-
sxvavebiT, dadginda saqarTvelos teritoriisaTvis miwisqveSa sazrdoobis 
maragis axali daraionebis 15 zona. zonirebisas gaTvaliswinebulia: gruntis 
wylis maformirebeli faqtorebi; hidrografiuli qselis Taviseburebani; 
fizikur-geografiuli pirobebi;  mdinaris sazrdoobis da Camonadenis 
formirebis erTgarovnoba; zamTris Tveebis mravalwliuri minimaluri 
Camonadenis (miwisqveSa wylebis maragi Qgr TiToeuli zonisaTvis) da saSualo 
mravalwliuri Camonadenis (Q) mniSvnelobebi (ix.cxr.2.4.). Qgr dadginda 
miwisqveSa sazrdoobis K= Qgr/ Q koeficienti (gasaSualoebuli zonis mdinaree-
bis yvela kveTisaTvis). 

 

2.5. miwisqveSa wylebis Camonadenis cvlilebis Taviseburebani  

adgilis simaRlis mixedviT 
gruntis wylis procentuli sididis damokidebuleba wyalSemkrebi 

auzis saSualo simaRlesTan sruliad axali cnebaa, da Tavisi SedegebiT gam-
oirCeva, rac naTlad Cans nax.2.4-dan. Yyvela raionisaTvis damokidebuleba 
mWidroa; maTgan yvela raionis damokidebuleba xasiaTdeba gruntis wylis 
Semcirebis tendenciiT wyalSemkrebi auzis saSualo simaRlis zrdasTan er-
Tad rogorc zamTris (ianvari,Tebervali), aseve zafxulisa da Semodgomis 
(agvisto, seqtemberi) gruntis wylis procentuli maxasiaTeblebi; wertilebis 
gadaxra saSualo xazidan aixsneba wyalSemkrebi …auzis saSualo daxrilobis 
gavleniT, kerZod rac metia es daxriloba, miT naklebia gruntis wylis 
maragis procentuli sidide. gacilebiT ukeTesi Sedegi gamovlinda mTlianad 
mTeli saqarTvelosaTvis, warmodgenili nax.2.5, romlis safuZvelze miRebuli 
iqna regresiis gamtoleba: 

                                                     Qgr,%= 13.17 – 0,003H                       (2) 
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cxrili 2.4. G saqarTvelosd teritoriis daraioneba miwisqveSa wylebis 
maragis gaTvaliswinebiT 

z
o
ni

s
 #

 

zonis dasaxeleba 

wyalSemkrebi auzebis 

Gg
r
u
nt

is
 w

yl
is

 
s
aS

. 
Ca
mo

na
d
en
i,
 

%
 

qv
ed

a 
d
a 
z
ed

a 
s
az

R
v-
r
eb

i 
(m
) 

s
aS

u
al

o
 

s
im
aR

l
e 

d
ax

r
il

o
b
a 

o
/ o

o
 

I bzifisa da kodoris zemo weli 720-2200 1651 447 -516 34 

II zemo svaneTi 2160-2460 2320 224 - 462 36 

III 
mdinareebis cxeniswylisa da rionis zemo 

weli 
1660-2500 2229 270 - 450 32 

IV mTiuleTi 1470-2129 2120 260 - 452 39 

V yazbegi, piriqiTa xwvsureTi, mTiani TuSeTi 950-1700 2702 535 - 600 31 

VI afxazeTis Savi zRvis sanapiros mTiswineTi 720-1300 1338 300 - 391 32 

VII kolxeTis dablobi da mimdebare mTiswineTi 150-1630 1160 15 - 428 38 

VIII yvirila, Zirulas auzi 640-1000 
1003
7 

104 - 277 39 

IX qarTlis vake da mimdebare mTiswineTi 500-1470 1502 184 - 344 44 

X kaxeTi (mdinareebis ioris da alaznis auzi) 900-2590 1643 173 - 555 38 

XI 
Savi zRvispireTi, mdinareebis sufsa-

Caqviswylis auzebis qveda weli 
830-2260 

1333
2 

240 - 561 41 

XII mdinare aWariswylis auzi 1470-1700 1558 308 - 470 44 

XIII 
mdinare mtkvris zeda weli -axalcixe-

borjomis qvabuli 
1680-1820 1882 132 - 380 44 

XIV samcxe-javaxeTis plato 2100-2120 2051 91 - 132 38 

XV mdinare qcia-xramis auzi 800-2050 1487 92 - 232 33 

 
 

 
  zona bzifisa da kodoris zemo weli II zona zemo svaneTi 

  
1II zona mdinareebis cxeniswylisa da rionis 

zemo weli 
IV zona mTiuleTi 

  
V zona yazbegi, piriqiTa xvsureTi, mTiani 

TuSeTi 
VI zona afxazeTis Savi zRvis sanapiros 

mTiswineTi 
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VII zona kolxeTis dablobi da mimdebare 

mTiswineTi 
VIII zona yvirila, Zirulas auzi 

  
IX zona qarTlis vake da mimdebare mTiswineTi X zona kaxeTi (mdinareebis ioris da alaznis 

auzi) 

 
 

XI zona Savi zRvispireTi, mdinareebis sufsa-
Caqviswylis auzebis qveda weli 

XII zona mdinare aWariswylis auzi 

 
 

XIII zona mdinare mtkvris zeda weli -axalcixe-
borjomis qvabuli 

XIV zona samcxe-javaxeTis plato 

  
XV zona mdinare qcia-xramis auzi 

nax.2.4.a. gruntis wylis procentuli sididis 
damokidebuleba wyalSemkrebi auzis saSualo 

simaRlesTan  

 

 
aRmosavleT saqarTvelos regioni dasavleT saqarTvelosz regioni 

  

saqarTvelo mTlianad nax.2.4.b. gruntis wylis procentuli 
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sididis damokidebuleba wyalSemkrebi 
auzis 

 
nax.2.4.b da (2) formulidan Cans, rom gruntis wylis raodenoba mcirdeba 
simaRlis zrdasTan erTad da igi nulis tolia 3500 m-is simaRleze – civi 
fenis kriosferos qveda sazRvarze, sadac wyali yinulovan mdgomareobaSia. 
amasTan unda aRiniSnos, rom gruntis wylis maragis ganawileba kerZo Sem-
Txveva ar aris. mas adgili aqvs mTiani mxaris yvela raionSi.  

 

  naxazebidan naTlad Cans, rom gruntis wylis maragi simaRlis zrdasTan 
erTad klebulobs, rogorc saqarTvelos aRmosavleT aseve dasavleT re-
gionebSi. gamonaklis warmoadgensXII,XIII,XIV da XV zonebi, kerZod aWaris 
wylis auzSi md.aWariswylis intensiuri moxmarebis (TurqeTis mxare) SeimCneva 
mcire zrda miwisqveSa wyebis. XIII zonaSi miwisqveSa wylebis simaRlis 
zrdasTan erTad gamowveulia auzs mdinareTa gansxvavebuli sazrdoobiT da 
geologiuri agebulebiT. analogiuri mdgomareobaa XIV da V zonebSic. 
   

2.6.miwisqveSa wylebis maragis cvlilebis xasiaTi wliuri  

                   Camonadenis cvlilebis fonze 

  hidrologiuri cnobarebis masalebis safuZvelze cxr.7 sistematizir-
ebulia Qmw da Qw saSualo sidideebi dakvirvebis 1935 wlidan 1960, 1970, 1975 da 
1980 wlamde sul aRmoCnda 21 mdinare, 26 hidrologiuri monacemebiT. Iqve 
moyvanilia jamuri sidideebi regionebisa da mTliani teritoriis mixedviT, 
magram unda SevniSnoT, rom mdinareebis hidrografiuli maxasiaTeblebi ar iyo 
mdgradi; gansakuTrebiT did garTulebebs hqonda adgili 420 aTas heqtar 
sarwyav miwebze, sadac gayvanil iqna 58 magistraluri sarwyavi arxebi 15000 km 
saerTo sigrZiT da bolos mdinareebis Camonadenis gafantvas aZlierebda mdi-
nareebis wylis gamoyeneba komunalur meurneobaSi; marto md. aragvis fil-
trebis wylis auzebis mWidro qselidan q. Tbiliss awvdida 13 - 15 m3/w wyals an 
400 – 450 mln kubur metr wyals weliwadSi rac 10-jer metia vidre 1952 wels. 
  aRniSnul Sedegebs mdinareebis 26 hidrologiuri saguSagoebis mraval-
wliur Camonadenebs didi cvlilebebi ar gamouwvevia: aRniSnul periodTa 
rigSi mdinareTa Camonadeni TiTqmis  ar Secvlila. maTi Camonadenebi aRniSnu-
li periodebis mixedviT erTimeorisagan gansxvavdebian sul mcire ±0,5 - 3,0%, 
rac 20 - 30% naklebia saSualo kvadratul cdomilebaze. magaliTad, mdinare 
kodoris - s. laTaSi Canadeni zemoT CamoTvlili periodebisaTvis Seadgens 
Sesabamisad 87.8, 87.2, 87.6 da 90.1 m3/w. saSualo kvadratuli cdomilebis 11,7% 
dros. Sesabamisi gruntis wylebis Camonadeni Seadgenda 30.3, 31.1, 30.2 da 30.7 
m3/wm. Imave mdinaris auzSi – md. CxalTa – sof. CxalTas magaliTze gvaqvs Sesa-
bamisad 40.7, 39.5, 38.5 da 38.8 m3/wm. saSualo kvadratuli cdomilebis 4,82 m3/wm; 
asea sxva SemTxvevebSidac, rac yvela SemTxvevaSi trendebi umniSvnelo zrdis 
an Semcirebis tendenciiT xasiaTdebian mTeli 45 - 50 wlis ganmavlobaSi; igive 
suraTi isaxeba maTi jamuri Sedegebidan, romelic moyvanilia cxr. 7 bolo 
striqonebze. 

dasavleT saqarTveloSi jamuri Camonadeni Seadgens 587 - 600 m3/wm. 
Ggruntis wylis jamuri Camonadeni ki 211 - 221 m3/wm. aRmosavleT saqarTveloSi 
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Sesabamisad miviReT 315,6 - 318,4 m3/wm da 136,2 - 137,7 m3/wm. mTliani jami ki 
Seadgens 902,6 - 917,4 da 349,2 - 358,6 m3/wm Sesabamisad. 
  aseve SegviZlia davadginoT miwisqveSa wylis maragi mTeli Camonadenis 
im maragidan, romelic dadginda 2011 wlis 23 martis wylis saerTaSoriso 
dResaswaulis dRes 
                                    Qmw=Q·Qwl=0,45· 62,5= 28,1 km3                    (4) 
  amrigad miwisqveSa wylis maragi saqarTveloSi Seadgens 28,1 km3, rac 
mTlianad wylis resursebis maragis 28,1 %-ia, mas maragiT mesame adgili ukavia 
saqarTveloSi zedapiruli wylisa da myinvarebis maragis Semdeg. 
 
cxrili 7. saSualo wliuri Camonadeni sxvadasxva xangrZlivobis periodi-
saTvis 

## mdinare - punqti 

wylis auzi 
Ddakvirvebis periodi 

farTobi, 
km2 

saSualo 
simaRle, 

m 

1935-1962 1935-1970 1935-1975 1935-1980 
saSualo wliuri wylis xarjebi m3/wm 

wliuri miwisqveSa wyali 

1 bzifi-sof.jirxva 1410 1690 
96,6 
39,0 

96,8 
41,3 

95,8 
40,3 

96,2 

2 kodori-sof.laTa 1420 1920 
87,8 
30,3 

87,2 
31,1 

87,6 
30,2 

90,1 
30,7 

3 CxalTa-sof.CxalTa 465 2080 
40,7 
11,4 

39,5 
11,4 

38,8 
11,1 

38,8 
11,2 

4 enguri-sof.xaiSi 2790 2320 
107 
23,8 

108 
24,2 

108 
25,0 

111 
25,6 

5 rioni-q.oni 1060 2260 
42,2 
12,3 

43,7 
12,3 

43,6 
12,1 

43,7 
12,0 

6 rioni-sof.xidikari 2010 2040 6 74,5 
23,5 

73,6 
22,8 

73,6 
22,4 

7 rioni-sof.alpana 2830 1810 102 
32,4 

102 
34,4 

101 
34,4 

101 
34,6 

8 jejora-sof.papileTi 408 1930 
12,5 
4,51 

13,0 
5,00 

12,6 
4,72 

12,8 
4,61 

9 Yyvirila-zestafoni 2490 960 
61,0 
22,9 

60,7 
23,8 

60,0 
23,5 

59,4 
23,4 

10 Zirula-sof.weva 1190 880 
27,0 
9,08 

25,1 
8,72 

25,7 
8,89 

26,0 
8,93 

11 cxeniswyali-sof.luji 506 2240 
23,3 
6,61 

22,8 
6,68 

22,7 
6,80 

23,4 
6,98 

12 texuri-sof.naqalaqevi 558 1160 
30,4 
19,6 

31,2 
19,7 

31,4 
19,3 

32,4 
20,2 

13 natanebi-sof.natanebi 408 880 
24,3 
14,5 

24,1 
15,8 

23,9 
15,7 

24,0 
16,3 

14 aWariswyali-sof.qeda 1360 1470 
45,2 
17,8 

44,9 
17,7 

44,3 
17,4 

44,1 
17,4 

15 mtkvari-sof.xerTvisi 4980 2150 
32,6 
12,2 

32,5 
11,7 

31,9 
11,2 

32,4 
11,2 

16 mtkvari-sof.minaZe 8010 2050 
55,6 
26,1 

57,3 
26,6 

57,1 
26,7 

57,2 
26,6 

17 mtkvari-sof.likani 10500 2000 
84,1 
36,6 

83,6 
37,1 

83,2 
36,9 

83,6 
36,5 

18 mtkvari-q.Tbilisi 21100 1710 
205 
82,3 

203 
81,8 

202 
81,6 

204 
83,2 

19 faravani-sof.xerTvisi 23,5 2120 
18,5 
12,1 

18,9 
12,2 

19,7 
12,0 

17,7 
12,1 

20 Ffocxovi-sof.sxvlisi 1730 1870 
21,8 
6,9 

21,4 
6,93 

21,4 
7,06 

21,3 
7,09 

21 abasTumani-s.abasTumani 99,0 1830 
1,20 
0,31 

1,20 
0,35 

1,21 
0,36 

1,22 
0,39 

22 borjomi-q.borjomi 165 1310 
2,41 
0,62 

2,41 
0,68 

2,39 
0,68 

2,48 
0,69 

23 aragvi-sof.fasanauri 335 2110 
12,0 
6,05 

12,0 
6,10 

12,0 
6,12 

12,0 
6,18 

24 qciaxrami-wiTelixidi 8260 1510 51,1 52,8 51,9 51,7 
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23,7 25,9 24,9 24,4 

25 alazani-sof.Saqriani 2190 1760 
43,3 
19,5 

43,4 
19,5 

43,3 
19,1 

43,1 
18,9 

26 alazani sof.Wiauri 4530 980 
60,2 
30,8 

62,6 
30,3 

61,7 
29,7 

62,1 
30,1 

∑ 1+2+4+7+8+9+11+12+13+14 14180 16380 
591,3 
211,4 

591,2 
219,7 

587,0 
217,3 

599,6 
220,9 

∑ 18+24+26 33890  
316,3 
136,8 

318,4 
137,7 

315,6 
136,23 

317,8 
137,7 

  48070  
907,6 
348,2 

909,6 
357,4 

902,6 
353,5 

917,4 
358,6 

 

 

2.7. gruntis wylis Sidawliuri ganawilebis Taviseburebani 

  gruntis wylis Sidawliuri ganawileba naklebad Seswavlilia, gamona-
kliss warmoadgens c. basilaSvilis Sroma ori mdinaris engurisa da rionis 
magaliTze [2]. miRebuli Sedegebis gamoTvla Catareba hidrografis danawev-
rebis meTodiT metad rTuli, Sromatevadi meTodis gamoyenebis safuZvelze. 
SedarebisaTvis moyvanilia SemoTavazebuli axali meTodiT gamoTvlili Sedeg-
ebi warmodgenilia cxr.2.8 da nax.2.5 saxiT. 

rogorc cxrilidan da naxazidan Cans, orive meTodiT miRebuli 
Sidawliuri ganawileba TiTqmis erTgvarovania. civ sezonSi (XI-II) gruntis 
wylis wili saerTo CamonadenSi maRalia 80-100%. Tbil sezonSi (IV-VIII) wy-
aldidobis periodSi dabalia 10% (md. enguri) da 17-20% (md. rioni). 
cvlilebebis saerTo SedegebiT miwisqveSa wylebis Sidawliuri ganawileba 
TiTqmis erTidaigivea. SeniSnuli  gadaxra gamowveulia hidrografis danawev-
rebisaTvis SerCeuli wlis SerCevaSi daSvebul cdomilebaSi, romelic, 
rogorc zemoT avRniSneT saSualod 5%-ia; cxadia calkeul SemTxvevaSi 
SeiZleba metic iyos da am cdomilebebs ar Seicavs avtorebis mier Semo-
Tavazebuli meTodi. amasTan SemoTavazebuli meTodi gvaZlevs saSualebas gam-
ovTvaloT zedapiruli wylis wili, kerZod 

                                                Q zd%=100 – Qgr %                         (4) 
da warmoadgens warmodgenili  mrudebis Sebrunebul sidides, kerZod zeda-
piruli wylebis wili cxel TveebSi (V-VII) maRalia 80-85% md. rionisaTvis, 80-
90% md. engurisaTvis; civ TveebSi (XI-III) ki dabalia 0-10%. 

 
cxrili 2.8. mdinareebis rionis- alpanasa da enguri – xaiSis gruntis wylis 

(Qgr) Sida wliuri ganawilebis Sedarebis Sedegebi 
T   v   e avtori 

I II III IV V VI VII VIII IX X XI XII wl. 
md. rioni - alpana 

100 100 25,9 21,0 16,2 19,5 28,1 39,2 57,6 54,4 52,9 63,4 32,9 [ 2 ] 
96,5 84,3 46,2 14,6 15,5 18,0 23,5 34,2 46,6 44,6 55,7 72,1 33,4  

md. enguri – xaiSi 
100 100 100 37,1 15,1 17,4 16,2 18,3 46,1 74,0 100 86,7 30,1 [ 2 ] 
96,4 100 73,6 24,8 12,7 10,2 10,0 13,7 25,6 38,4 57,7 31,5 23.1  
 

SeniSvna: c. basilaSvilis monacemebiT saSualo wlad SerCeulia 1965 w.  
(md.rioni da 1967 w. (md. enguri) 
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nax.2.5. gruntis wylis Sidawliuri ganawileba: (a) md.rioni – s.alpana; (b) 
md.enguri – s.xaiSi.  

1.Qgr. gamoTvlili hidrografis danawevrebiT,  
2.Qgr. gamoTvlili saSualo minimaluri Tviuri wylis xarjiT. 

2.8 mdinareTa saSualo wliuri xarjebis gaangariSeba 
(prognozi) miwisqveSa wylebis saSualo wliuri xarjebis safuZvelze 

        
2.8.1. Jinvalhesis wyalsacavSi Camdinare wylebis wliuri prognozi  

  Jinvalis wyalsacavi mdebareobs sami mTavari Camdinareebis: TeTri 
aragvis, Savi aragvisa da fSavis aragvis SesayarSi, romelTa saerTo farTobi 
Seadgens 1306 km2 da uWiravs mTliani farTobis (1400 km2) 68,7%. maTi jamuri 
Camonadeni Seadgens 38,3 m3/wm anu mTeli Camonadenis (43,8 m3/wm) 87,4%, gruntis 
wylisa ki 80,2%. 
cxrili 2.9. 

Jinvalis wyalsacavi 

# 

w
el

i 

Qgr Qwl 

Qwl=3.616Qgr-

0.574 

R² = 0.542; r=0.74 
# 

w
el

i 

Qgr Qwl 

Qwl=3.616Qgr-

0.574 

R² = 0.542; r=0.74 
1 1939 8.6 26.17 30.7 -4.5 -17.2 27 1965 13.2 43.80 47.3 -3.5 -7.9 
2 1940 10.6 24.50 37.6 -13.1 -53.4 28 1966 13.3 38.55 47.6 -9.0 -23.4 

3 
1941 9.8 20.34 35.0 

-
14.7 -72.1 

29 
1967 11.2 53.93 39.8 14.1 26.2 

4 
1942 10.8 18.93 38.4 

-
19.5 -102.9 

30 
1968 16.4 48.87 58.6 -9.8 -20.0 

5 1943 7.4 14.90 26.0 -11.1 -74.5 31 1969 13.3 35.72 47.5 -11.8 -32.9 
6 1944 4.2 21.21 14.7 6.5 30.6 32 1970 13.1 52.07 46.8 5.3 10.2 
7 1945 6.5 16.01 22.8 -6.8 -42.5 33 1971 13.9 54.76 49.8 4.9 9.0 
8 1946 7.9 25.54 28.0 -2.4 -9.5 34 1972 13.5 46.94 48.4 -1.4 -3.1 
9 1947 7.1 28.48 25.2 3.3 11.6 35 1973 16.8 51.21 60.1 -8.9 -17.3 
10 1948 5.4 71.88 19.1 52.8 73.5 36 1974 13.9 48.40 49.8 -1.4 -3.0 
11 1949 6.8 16.92 24.1 -7.2 -42.4 37 1975 13.7 54.78 48.9 5.9 10.7 
12 1950 7.7 19.11 27.3 -8.2 -42.9 38 1976 15.6 69.11 55.8 13.3 19.3 
13 1951 7.6 18.21 26.9 -8.7 -47.6 39 1977 15.1 89.37 54.0 35.4 39.6 
14 1952 6.3 60.46 22.3 38.1 63.1 40 1978 15.3 55.14 54.6 0.5 0.9 
15 1953 5.4 20.25 18.9 1.3 6.6 41 1979 19.4 54.39 69.5 -15.1 -27.9 
16 1954 5.3 20.89 18.7 2.2 10.7 42 1980 14.9 65.39 53.4 12.0 18.4 
17 1955 8.4 20.55 29.9 -9.3 -45.4 43 1981 14.1 51.23 50.2 1.0 2.0 
18 1956 8.8 20.98 31.1 -10.1 -48.1 44 1982 20.3 80.72 73.0 7.7 9.6 
19 1957 6.6 15.19 23.2 -8.0 -52.6 45 1983 14.5 55.46 51.7 3.8 6.8 
20 1958 6.0 18.35 21.0 -2.7 -14.5 46 1984 15.8 70.75 56.4 14.3 20.3 
21 1959 12.4 64.08 44.3 19.8 30.9 47 1985 14.1 49.03 50.4 -1.4 -2.8 
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22 1960 17.0 62.09 60.9 1.2 2.0 48 1986 16.7 56.88 59.9 -3.0 -5.4 

23 
1961 14.6 51.73 52.3 -0.6 -1.2 

49 
1987 8.6 19.69 30.4 

-
10.7 -54.5 

24 
1962 14.0 36.40 50.0 

-
13.6 -37.4 

50 
1988 8.7 19.74 30.7 

-
11.0 -55.5 

25 
1963 17.3 60.45 61.9 -1.5 -2.4 

51 
1989 8.7 20.28 31.0 

-
10.8 -53.0 

26 1964 14.6 59.46 52.1 7.3 12.3 52 1990 8.8 19.71 31.2 -11.5 -58.2 
ϭ  3.7 18.1 13.3 9.7 28.7 

saSualo 11.5 41.1 41.1 0.0 -12.6 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax.2.6. Jinvalhesis wyalsacavSi Camdinare mdinareebis wliur Camonadenis 
gaangariSeba miwisqveSa wylebis jamuri wliuri xarjebis safuZvelze 
 

2.8.2. mdinare rioni-alpanas hidrologiur kveTSi Camonadenis prognozi 
      mdinare rioni saqarTveloSi erTerTi didi mdinarea sigrZiT, wyalSe-
mkrebi auziT da CamonadeniT, rac Seadgens Sesabamisad 327 km, 13400 km2 da 409 
m3/wm; kargad ganviTarebuli mdinareTa qseliT da dakvirvebis punqtebiT [14]. 
yvelaze mniSvnelovan nawils warmoadgens zemo weli - s.alpanamde, romlis 
wyalSemkrebi auzis farTobi Seadgens 2280 km2, saSualo simaRle 1810 m, saSu-
alo daxriloba  322 . 0/00, saSualo wliuri Camonadeni 101 m3/wm (35,7 l/wm km2, 
1124 m3, 3,18 km2); ase, rom mas ukavia farTobiT 16,6% mTeli farTobidan da 25% 
wylis mTeli maragidan, rac warmoadgens mTavar wyaros mis qvemoT mdebare 
auzis wylis resursebisa da sameurneo saqmianobaSi gamoyenebis mTavar wyaros. 
amitom wylis mTliani Camonadenis prognozs didi yuradReba eqceoda da eqceva 
dResac. wliuri Camonadenis prognozi gruntis wylis Camonadenis safuZvelze 
didi siaxlea da jer kidev araa Sedgenili. 

saWiro masalebi da Sedegebi moyvanilia cxr.11, sadac gamoTvlebi da 
Sefaseba Catarda zemoT (punqti 9.1) aRwerili sqemis mixedviT. 
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cxrili 11.  md.rioni-s.alpana wliuri Camonadenis (Qwl) prognozi 
gruntis 

wylis xarjis (Qgr) safuZvelze 
 

# weli Qgr Q 
Qwl=0,727Qgr+ 77,89 

R² = 0,319; r=0.57 # weli Qgr Q 
Qwl=0,727Qgr+ 77,89 

R² = 0,319; r=0.57 
Q sxvaoba % Q sxvaoba % 

1 1919 22.9 125 94.5 30.5 24.4 33 1960 47.9 101 112.7 -11.7 -11.6 
2 1920 26.4 96 97.1 -1.1 -1.1 34 1961 16.8 81 90.1 -9.1 -11.2 
3 1921 23.5 93 95.0 -2.0 -2.1 35 1962 31.1 83 100.5 -17.5 -21.1 
4 1922 61.8 147 122.8 24.2 16.4 36 1963 60.9 121 122.2 -1.2 -1.0 
5 1927 51.9 100 115.6 -15.6 -15.6 37 1964 34.9 92 103.3 -11.3 -12.2 
6 1928 35.3 103 103.6 -0.6 -0.5 38 1965 12.9 101 87.3 13.7 13.6 
7 1929 22.1 97 94.0 3.0 3.1 39 1966 24.8 101 95.9 5.1 5.0 
8 1930 19.1 78 91.8 -13.8 -17.7 40 1967 22.3 89 94.1 -5.1 -5.7 
9 1931 19.7 104 92.2 11.8 11.3 41 1968 49.9 119 114.2 4.8 4.1 
10 1932 24.8 112 95.9 16.1 14.4 42 1969 25.7 84 96.6 -12.6 -15.0 
11 1933 22.2 102 94.0 8.0 7.8 43 1970 32.7 123 101.7 21.3 17.3 
12 1934 46.6 96 111.8 -15.8 -16.4 44 1971 35.5 102 103.7 -1.7 -1.7 
13 1936 16 110 89.5 20.5 18.6 45 1972 30.3 100 99.9 0.1 0.1 
14 1937 26.8 119 97.4 21.6 18.2 46 1973 24.8 83 95.9 -12.9 -15.6 
15 1940 55.6 129 118.3 10.7 8.3 47 1974 36.1 89 104.1 -15.1 -17.0 
16 1941 61.4 133 122.5 10.5 7.9 48 1975 31.7 104 100.9 3.1 2.9 
17 1942 24 99 95.3 3.7 3.7 49 1976 30.7 109 100.2 8.8 8.1 
18 1943 32.1 84 101.2 -17.2 -20.5 50 1977 19.6 77 92.1 -15.1 -19.7 
19 1944 37.7 116 105.3 10.7 9.2 51 1978 31.5 111 100.8 10.2 9.2 
20 1945 15.6 88 89.2 -1.2 -1.4 52 1979 50.2 103 114.4 -11.4 -11.1 
21 1946 36.1 97 104.1 -7.1 -7.4 53 1980 29.5 100 99.3 0.7 0.7 
22 1947 21.4 98 93.4 4.6 4.6 54 1981 44.4 120 110.2 9.8 8.2 
23 1948 46.1 110 111.4 -1.4 -1.3 55 1982 31.7 104 100.9 3.1 2.9 
24 1949 22.9 105 94.5 10.5 10.0 56 1983 24.1 119 95.4 23.6 19.8 
25 1950 24.6 100 95.8 4.2 4.2 57 1984 37.7 92 105.3 -13.3 -14.5 
26 1952 33.1 101 102.0 -1.0 -0.9 58 1985 19.7 81 92.2 -11.2 -13.8 
27 1954 37.7 95 105.3 -10.3 -10.8 59 1986 25.1 80 96.1 -16.1 -20.2 
28 1955 14.8 66 88.6 -22.6 -34.3 60 1987 32.4 100 101.4 -1.4 -1.4 
29 1956 32.7 116 101.7 14.3 12.4 61 1988 34.4 102 102.9 -0.9 -0.9 
30 1957 25.1 74 96.1 -22.1 -29.9 62 1989 34.4 101 102.9 -1.9 -1.9 
31 1958 34.3 93 102.8 -9.8 -10.6 63 1990 34.6 101 103.0 -2.0 -2.0 
32 1959 23.1 101 94.7 6.3 6.3 ϭ 31.34 101 99.4 -11.1 -1.5 
        saSualo 8.581 10.91 7.1 21.3 10.2 
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nax.2.7. md.rioni-s.alpanas kveTSi wliur Camonadenis gaangariSeba miwisqveSa 
wylebis wliuri xarjebis safuZvelze 
 

 

2.8.3. mdinare mtkvari-q.Tbilisis hidrologiur kveTSi Camonadenis prognozi 
      mdinare mtkvari amierkavkasiis erTerTi didi mdinarea: iwyeba TurqeTSi, 
gaivlis saqarTvelosa da azerbaijanis respublikebs, sadac moqceulia misi 
sigrZis 194 km, 350 km da 840 km Sesabamisad. aseve wyalSemkrebi auzis farTobis 
4920, 22780 da danarCeni md araqsTan erTad. 1602200 km2 TurqeTis, somxeTisa da 
azerbaijanis respublikebSi. Mmisi wylis resursebi did rols TamaSobs CamoT-
vlili respublikebis ekonomikaSi, rogorc eleqtroenergetikaSi, amasTan mor-
wyvasa da sayofacxovrebo saqmianobaSi, amasTan misi gamoyenebis masStabebi 
izrdeba. dResac varZis samonastro kompleqsTan Sendeba axali 3 metriani si-
ganis da 70 metriani sigrZis saavtomobili xidi; aseve daiwyo 158,8 milioni 
evros Rirebulebis axalcixis hesis mSenebloba. didi samuSaoebia dasaxuli 
sarwyavi arxebis wesrigSi moyvanis saqmeSi. bevria sxva proeqtebic, magram aR-
niSnuli sakmarisia, rom srulfasovnad SevafasoT mdinaris hidrologiuri 
resursebi mtkvris resursebis gamoyenebis masStabebis gafarTovebis mizniT. am 
mxriv mravali kapitaluri monografiuli Sromebia gamoqveynebuli, romlis 
Sedegebi safuZvlad daedo moqmedi da samomavlo proeqtebs, mSeneblobisa da 
eqspluataciis teqnikur-ekonomikur daxasiaTebas. am mxriv metad sainteresoa 
md. mtkvris gruntis wylis Camonadenis gamoTvlis SesaZlebloba wliuri 
Camonadenis safuZvelze. md.mtkvari-q.Tbilisis magaliTze gamoyenebulia 1924-
1980 wlebis hidrologiuri masala mdinaris wliuri da gruntis wylis 
Camonadenis Sesaxeb, romelic sistematizirebulia cxr.13. TviT es masala 
dayofilia sam jgufad (ganyofilebad) 
       pirveli ganyofileba – saavtoro analizisaTvis  1924 – 1953 ww. 
       meore ganyofileba – sawarmoo analizisaTvis 1954 – 1961 ww. 
       mesame ganyofileba – operatiuli  analizisaTvis  1976 – 1980 ww. 
SeiZleba dajgufebis sxva variantic SevarCioT; mTavari - pirveli 
ganyofilebaa, radgan misi sruli analizis safuZvelze gamovlenili kanonzom-
ierebani unda Semowmdes analizis momdevno ganyofilebebSi. gamoTvlis sqema 
analogiuria Jinvalis wyalsacavis magaliTze. 
     agebuli iqna damokidebuleba gruntis wylis (Qgr) da wliuri Camonadenis 
(Qwl) Soris (nax. 13), romlis safuZvelze miRebuli iqna regresiis gantoleba: 

                              Qgri= 0,16 Qwli + 85                 (15) 
 

 
 

      Nnax.13. gruntis wylis Camonadenis (Qgr) damokidebuleba wliur 
Camonadenze 
              (Qwl) md.mtkvari - q.Tbilisis magaliTze 
 
formula (15) safuZvelze gamoTvlebi moyvanilia grafa 5,6 da7, xolo dis-
persiis koreqciis koeficientis КК = 1,08 gaTvaliswinebiT gamoTvlili Sedeg-
ebi moyvanilia grafa 8,9 da 10. meTodis uzrunvelyofa Seadgens 76,7 da 83,3% 
Sesabamisad. 
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cxrili 13. md.mtkvari-q.Tbilisi kveTaze yovelwliuri gruntis wylis C 

 
amonadenis (Qgr) gamoTvla wylis saSualo wliuri xarjebis (Qwl) safuZvelze 

 

# weli Qgr Q 

Qwl=1.027Qgr+ 121.3 

R² = 0,139; r=0.37 # weli Qgr Q 

Qwl=1.027Qgr+ 121.3 

R² = 0,139; r=0.37 
Q sxvaoba % Q sxvaoba % 

1 1924 81.2 176 205 -28.69 16.30 35 1958 64 197 187 9.97 5.06 
2 1925 69.6 197 193 4.22 2.14 36 1959 58.9 252 182 70.21 27.86 
3 1926 83.8 205 207 -2.36 1.15 37 1960 76.9 231 200 30.72 13.30 
4 1927 83.8 225 207 17.64 7.84 38 1961 67.9 164 191 -27.03 16.48 
5 1928 90.2 244 214 30.06 12.32 39 1962 63.4 148 186 -38.41 25.95 
6 1929 69.8 217 193 24.02 11.07 40 1963 83.5 262 207 54.95 20.97 
7 1930 65.4 163 188 -25.47 15.62 41 1964 91.9 236 216 20.32 8.61 
8 1931 69.2 265 192 72.63 27.41 42 1965 97.8 217 222 -4.74 2.18 
9 1932 64.9 245 188 57.05 23.28 43 1966 96.7 140 221 -80.61 57.58 
10 1933 58.6 182 181 0.52 0.28 44 1967 54.8 142 178 -35.58 25.06 
11 1934 69.9 167 193 -26.09 15.62 45 1968 97.4 257 221 35.67 13.88 
12 1935 53.7 153 176 -23.45 15.33 46 1969 49.2 133 172 -38.83 29.19 
13 1936 59.1 254 182 72.00 28.35 47 1970 63.5 146 187 -40.51 27.75 
14 1937 105 264 229 34.87 13.21 48 1971 78 179 201 -22.41 12.52 
15 1938 83 227 207 20.46 9.01 49 1972 75 203 198 4.68 2.30 
16 1939 78.6 261 202 58.98 22.60 50 1973 73 201 196 4.73 2.35 
17 1940 95.5 325 219 105.62 32.50 51 1974 82 175 206 -30.51 17.44 
18 1941 93.2 250 217 32.98 13.19 52 1975 79 206 202 3.57 1.73 
19 1942 69.6 247 193 54.22 21.95 53 1976 93.8 276 218 58.37 21.15 
20 1943 94.2 180 218 -38.04 21.14 54 1977 93.7 198 218 -19.53 9.86 
21 1944 84.3 231 208 23.12 10.01 55 1978 112 256 236 19.68 7.69 
22 1945 71.5 176 195 -18.73 10.64 56 1979 124 198 249 -50.65 25.58 
23 1946 78.2 226 202 24.39 10.79 57 1980 80.9 194 204 -10.38 5.35 
24 1947 76.8 139 200 -61.17 44.01 58 1981 79.3 160 203 -42.74 26.71 
25 1948 71.6 192 195 -2.83 1.48 59 1982 78.5 197 202 -4.92 2.50 
26 1949 59.2 157 182 -25.10 15.99 60 1983 72.5 176 196 -19.76 11.23 
27 1950 50.1 178 173 5.25 2.95 61 1984 83.5 193 207 -14.05 7.28 
28 1951 63.4 178 186 -8.41 4.73 62 1985 70 139 193 -54.19 38.99 
29 1952 75.2 231 199 32.47 14.06 63 1986 80.2 154 204 -49.67 32.25 
30 1953 71.1 197 194 2.68 1.36 64 1987 97.2 134 221 -87.12 65.02 
31 1954 64.2 210 187 22.77 10.84 65 1988 79.5 203 203 0.05 0.03 
32 1955 70.1 148 193 -45.29 30.60 66 1989 96.3 202 220 -18.20 9.01 
33 1956 84.7 220 208 11.71 5.32 67 1990 95.3 204 219 -15.17 7.44 
34 1957 53.3 175 176 -1.04 0.59        

ϭ 11.8 33.3 12 30.34 9.94 

 saSualo 77.6 201.2 201 0.13 15.73 
 

 
2.9. miwisqveSa Camonadenis mgrZnobiaroba klimaturi cvlilebebis mimarT 

da misi reaqciis Sefaseba 

 
 angariSis me-2 TavSi miRebuli iyo zedapirul da miwisqveSa 
Camonadenebs Soris kavSiris gamomxatveli Semdegi gamosaxuleba, magaliTad, 
md.rioni-s.alpanas kveTisaTvis: 

R=0.727Q+77.89. 
 dasmuli amocanis gadasawyvetad saWiroa, piriqiT, gamovsaxoT 
miwisqveSa Camonadeni zedapiruli CamonadeniT, gveqneba: 

Q=1.376R-107.14. 
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am gantolebaSi Q da R moicema m3/wm-Si. radgan miwisqveSa Camonadenis cvli-
lebas SevafasebT tiurkis modelis safuZvelze, Q da R gadaviyvanoT mm-Si. 
gveqneba: 

Q=1.376R-1192.55. 
amrigad, md.rioni-s.alpanas kveTSi miwisqveSa CamonadenisaTvis vRebulobT 
tiurkis modelis analogs: 

 
sadac kvlav c=150.5; L=300+25t+0.05t3; xolo R, P da Q moicema mm-Si. 
 rogorc vxedavT, miwisqveSa Camonadenis cvlilebis dasadgenaT 
vRebulobT: 

dQ=1.376dR, 
sadac, rogorc manamde, 

  , 

xolo 

 
 

 
amrigad, yvela formula da gamoTvlebi miRebuli zedapiruli 
CamonadenisaTvis ZalaSi rCeba im damatebiT, rom miwisqveSa Camonadenis 
cvlilebisaTvis yvela es Sefasebebi unda gavamravloT koeficientze 1.376. 
amitom, gveqneba: 

 mm/grad: 

da 
dQ=1.376(0.923dP-0.232dt), 

e.i. sabolood 
dQ=1.27dP-0.32dt. 

 rogorc zedapiruli Camonadenis SemTxvevaSi, miwisqveSa sazrdoo-
bisaTvis isev miviReT, rom misi mgrZnobiarobebi naleqebisa da haeris tempe-
raturis cvlilebaTa mimarT, sawinaaRmdego niSnis arian. es niSnavs, magali-
Tad, rom naleqebisa da temperaturis mateba Sesakrebze, iwvevs miwisqveSa Ca-
monadenis Sesabamisad matebas da Semcirebas. 
 miwisqveSa Camonadenis mgrZnobiarobaTa SefardebisaTvis vRebulobT: 

. 

 
amrigad, miwisqveSa Camonadenis mgrZnobiaroba naleqTa cvlilebis mimarT 615-
jer metia mgrZnobiarobaze temperaturis cvlilebisas. 
 SecafasoT miwisqveSa Camonadenis mosalodneli cvlileba, gamowveuli 
globaluri daTbobis gavleniT. kvlav veyrdnobiT dasavleT saqarTvelos re-
gionisaTvis Semdeg klimatur scenars: haeris temperatura izrdeba 30C-iT, 
xolo naleqebis jamebi mcirdeba normis 5-10%-iT. maSin  
(dQ)1=1.27x(-61.2)-0.32x3=-77.72-0.96=-78.68≈-78.7 mm=-7.1 m3/wm,, rac Seadgens normis 
daaxloebiT 22%-s.  

(dQ)2=1.27x(-122.4)-0.32x3=-155.45-0.96=-156.4 mm=-14.1 m3/wm anu normis 44%-ia. 
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rogorc mosalodneli iyo, es sidideebi SeiZleba miviRoT zedapiruli 
Camonadenis Semcirebis Sefasebidan 1.376 koeficientze gamravlebiT (ix. 
md.rionis-s.alpanas kveTSi zedapiruli Camonadenis cvlilebis Sefasebebi) 

(dQ)1=-57.2x1.376=-78.7 mm; 
(dQ)2=-113.7x1.376=-156.5 mm. 

 analogiuri Sefasebebi SeiZleba warmovadginoT md.mtkvris-q.Tbilisis 
kveTis SemTxvevaSi, romlisTvisac damokidebuleba miwisqveSa da zedapirul 
Camonadenebs Soris aseve mocemulia angariSis me-2 TavSi: 

Q=0.16R+35, 
aq Q da R-is ganzomilebaa m3/wm. gamovsaxoT isini mm-Si, gveqneba 

Q=0.16R+52.25. 
 amrigad, miwisqveSa Camonadenis cvlilebisaTvis gveqneba 

dQ=0.16dR0 
da, rogorc wina SemTxvevaSi iyo naCvenebi, yvela adre miRebuli SefasebaTa 
Sedegebi unda gavamravloT 0.16 koeficientze. aRmosavleT saqarTvelosTvis 
miRebuli globaluri daTbobis scenaris pirobebSi, rodesac mosalodnelia 
haeris temperaturis 40C-iT mateba da naleqTa jamebis Semcireba normis 10%-
iT, Sefaseba gvaZlevs 
dQ=-213.9x0.16=-34.2 mm, rac normis (116.9 mm) daaxloebiT 30%-s warmoadgens. 
amrigad md.mtkvari-q.Tbilisis kveTSi aRniSnuli klimaturi cvlilebis 
scenaris pirobebSi mosalodnelia miwisqveSa Camonadenis Semcireba 30%-iT. 
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Ddaskvna  

 

1. mravalmxrivi analizis safuZvelze Seiqmna saimedo mecnieruli baza 
miwisqveSa wylebis Sesaxeb. 

2. analizis saimedo safuZvels warmoadgens wylis mravalwliuri saSualo 
Tviuri xarji, romelsac safuZvlad daedo hidrologiuri leqsikoni. 

3. dadginda, rom saqarTveloSi gruntis wylis maragi meryeobs 17,4% -dan 
(md.enguri-s. dizi, CrdiloeT kavkasia – yazbegis, piriqiTa xevsureTisa da 
mTaTuSeTis raionebi) 50,5%-mde (mdinareebis faravnisa da qcia-xramis zemo 
weli), saSualod Seadgens mTeli Camonadenis 37,7%-s, anu 24,4 km3-s da am 
mxriv mas wylis resursebis maragSi mesame adgili ukavia zedapiruli 
wylebis resursebis (30,0 km3) Semdeg. 

4. miwisqveSa wylebis maragi izrdeba simaRlis zrdasTan erTad, aRwevs 
maqsimums 1000-2000 m-is zonaSi, Semdeg ki klebulobs da xdeba nulis toli 
3500-3600 m-is simaRliT zonaSi – atmosferos civi fenis – kriosferos 
sazRvarTan. 

5. miwisqveSa wylebis maragi icvleba hidroenergetikuli resursebis 
cvlilebis mimarT, xasiaTdeba Semcirebis tendenciiT hidroenergetikuli 
resursebis    zrdis   mimarTulebiT. 

6. Warbobs mdinareebi, romelTa gruntis wylis Camonadeni meryeobs 21-40%-mde 
da 40,1 – 80%, romelTa raodenoba Seadgens Sesabamisad 41,0 da 36,8%, 20%-
ze naklebi da 80% meti SemTxvevaTa ricxvi 2,5da 2,5%. 

7. gruntis wylebis Sidawliur ganawilebaSi SeniSnulia, rom civ periodSi 
(XI-II) 

8. gruntis wylis wili saerTo CamonadenSi maRalia (80-100%), Tbil TveebSi 
(IV-VIII) wyaldidobis periodSi dabalia da Seadgens 10 – 20%, 

9. mniSvnelovnad gaizarda gruntis wylis gamoyenebis masStabebi. damuSavda 
yovel wliuri wylis xarjebis prognozirebis SesaZlebloba gruntis 
wylis xarjis bazaze mTel rig mdinareebze: meTodis uzrunvelyofa maRa-
lia da Seadgens 80-95% (mdinareebis mtkvari-q.Tbilisis, rioni- alpanasa da 
wyalsacav Jinvalhesis Camdinare mdinareTa jamuri Camonadenis magaliTze. 

10. miwisqveSa wylebis statusia wiaRiseuli simdidre, amitom igi, rogorc 
sxva wiaRiseuli simdidre, ekuTvnis im qveyanas, sadac igi mdebareobs da 
warmoadgens oqros fonds. 

11. saimedod dadgenili mecnieruli baza gruntis wylis maragis Sesaxeb er-
TaderTi safuZvelia wylis resursebis industriis problemebTan da-
kavSirebuli rekomendaciebis teqnikuri dasabuTebisaTvis. 

   
 
 
 
 
 
 
 
 
 
 
 
 

 



85 

 

gamoyenebuli literatura  

 
1. comaia v.S. katastrofuli wyalmovardnebis maqsimaluri xarjebi mdinare 

rionze.  saqarTvelos mecnierebaTa akademiis wyalTa meurneobisa da sain-
Jinro ekologiis institutis saerTaSoriso konferenciis samecniero Sro-
maTa krebuli. Tbilisi, 2001, gv.224-228. 

2. Аполов Б.А., Калинин Г.П., Комаров В.Д. Курс гидрологических прогно-

зов.Л.,Гидрометеоиздат,1947,418 с. 

3. Басилашвили Ц.З. Анализ формирования и прогноз месячного, квартального и сезонного сто-

ка рек Квирила и Ханисцкали. Труды ЗакНИГМИ, вып.62(68), Гидрометеоиздат.Л.,1975,с.33-

41 

4. Бегалишвили Н.А., Цинцадзе Т.Н., Цомая В.Ш., Лашаури К.А., Бегалишвили Н.Н., Цинцадзе 

Н.Т. Исследование подземного стока рек и оценка запасов грунтовых вод в Грузии. 

Тр.института гидрометеорологии  Грузинского технического университета, Т.117, Тбили-

си,2011,с.46-50. 

5. Владимиров В.Л., Гигинеишвили Г.Н. и др. Водный баланс Кавказа и его географические за-

кономерности. Тб.,»Мецниереба», 1991,141 с. 

6. Водные ресурсы Закавказья. Под редакцией Г.Г. Сванидзе, В.Ш. Цомая. Гидрометеоиздат. 

Л.,1988, 263 с. 

7. Корчинский В.А. Взаимосвязь подземнего и поверностного питания малых рек Молдавии. 

Тр.института водных проблем АН СССР, М. 1986, с.409-415. 

8. Лурье П.Н. Водные ресурсы и водный баланс Кавказа. Гидрометеоиздат. Санкт-

Петербург.2002.506 с. 

9. Ми ровой баланс и водные ресурсы. Гидрометеоиздат.Л.,1974.638 с. 

10. Методы изучения и расчета водного баланса. Гидрометеоиздат.Л., 1981. 397 с. 

11. Особенности и законемерности формирования вод сушы. Поверхностные и подземные 

воды. Институт Водных проблем АН СССР. М., 1986. 471 с. 

12. Особенности и перспекти водопользования Присамурье. Махачкала.2008. 85 с. 

13. Природные ресурсы Грузии и проблемы их рационального использования. АН Грузии. 

Изд.»Мецниереба».Тб.,1991. 683 с. 

14. Попов О.В. Подземное питание рек. Гидрометеоиздат.Л., 1968. 291 с. 

15. Потолашвили В.В. О методике расчленения подземнего стока р. Алазани на составляю-

щие. 

16. Труды ЗакНИГМИ, вып.68(74), Гидрометеоиздат.Л.,1979,с.73 –76. 

17. Ресурсы поверхностных вод СССР. Том 9.Вып.3. Под  редакцией Алушинской Н.М и 

др.,.Гидрометеоиздат.Л., 1966,299 с. 

18. Ресурсы поверхностных вод СССР. Том 9.Вып.1. Под  редакцией В.Ш. 

Цомая.Гидрометеоиздат.Л., 1974, 578 с. 

19. Ресурсы побережных вод СССР. Том 9. Вып.1.Под редакцией Г.Н. Хмаладзе. Гидроме-

теоиздат, Л., 1965. 275 с. 

20. Роте А.А. Вопросы водного режима почв. Гидрометеоиздат.Л., 1978.213 с. 

21. Сисенко В.Н., Барбат Ю.П., Черкасов Л.Г. Бассейны правых притоков р. Нарина от устья 

р.  Цекемерена до устья р. Малого Нарына. Каталог ледников СССР, т.14,вып.1,часть 4. Гид-

рометеоиздат, Л.,1973, 59 с. 

22. Цомая В.Ш., Гобеджишвили Р.Г. Определения акумуляции абляции и баланса  ледников 

на основании процессов холода и тепла предзимие на примере ледников Кавказа. Сборник 

трудов географичесского института им.Вахушти Багратиони. Вып.XVIII, Тбилиси, 2005.с.78 -

85. 

23. Чеботарев А.И. Гидрологический словарь. Гидрометеоиздат. 1978. 307 с. 

24. Формирование устьв рек Азербайджанского побережья Каспия и вопросы рационального 

использования их природных ресурсов.Под редакцией И.А.Алиева. Баку,1986, 278 с. 

 



86 

 

# mdinare-kveTi vis erTvis 

s
aS

u
al

o
o
 s

im
aR

l
e 

zonis mdinaris 
Camonadeni, saSualo 
wliuri xarji, m3/wm 

zonaSi mdi-
nareuli wylis 

resursebis 
moculoba W, km3 

saqarTvelos mdi-
nareuli wylis 
resursebi W, km3 

mi
w
is

qv
eS

a 
s
az

r
d
o
o
b
is

 k
o
ef

i-
c
ie
nt

is
 m
ni

S
vn
el

o
b
a 

(K
%
) 
 

Q m3/wm km3 

mi
w
is

qv
eS

a 

z
ed

ap
ir

u
l
i
 

j
am
u
r
i
 

mi
w
is

qv
eS

a 

z
ed

ap
ir

u
l
i
 

j
am
u
r
i
 

mi
w
is

qv
eS

a 

z
ed

ap
ir

u
l
i
 

j
am
u
r
i
 

I zona: bzifisa da kodoris zemo weli 

1 bzifi-reSavais zemoT Savi zRva 2010 5,90 18,50 24,40 0,19 0,58 0,77 0,19 0,58 0,77 24,18 

2 bzifi-biWvinTa Savi zRva 1517 31,40 78,60 110,00 0,99 2,48 3,47 0,99 2,48 3,47 28,55 

3 Cornaoa-SesarTavi Savi zRva 720 3,88 4,90 8,75 0,12 0,15 0,28 0,12 0,15 0,28 44,34 

4 gumisTa-aCadara Savi zRva 1050 12,80 18,30 31,10 0,40 0,58 0,98 0,40 0,58 0,98 41,16 

5 kodori-laTa Savi zRva 1920 21,80 68,30 90,10 0,69 2,15 2,84 0,69 2,15 2,84 24,20 

7 CxalTa-CxalTa kodori 2080 17,00 21,80 38,80 0,54 0,69 1,22 0,54 0,69 1,22 43,81 

8 gvandra-gvandra kodori 2260 6,90 13,00 19,90 0,22 0,41 0,63 0,22 0,41 0,63 34,67 

saSualo zonis 1651 14,24 31,91 46,15 0,45 1,01 1,45 0,45 1,01 1,45 34,42 

jamuri zonis         3,14 7,04 10,18 3,14 7,04 10,18   

II zona: zemo svaneTi 

4 nenskra-laxami Savi zRva 2300 11,50 18,90 30,40             37,83 

6 enguri-dizi   2460 16,30 52,20 68,50             23,80 

7 enguri - xaiSi   2320 51,80 59,20 111,00 1,63 1,86 3,50 1,63 1,86 3,50 46,67 

9 enguri-xuberi   2200 14,60 27,60 42,20 0,46 0,87 1,33 0,46 0,87 1,33 34,60 

saSualo zonis 2320 23,55 39,48 63,03 1,05 1,37 2,41 1,05 1,37 2,41 35,72 

jamuri zonis         2,09 2,73 4,83 2,09 2,73 4,83   
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III zona: cxeniswyali-rionis zemo weli 

1 WanWaxi-SesarTavi 

rioni 

2400 1,70 5,82 7,52             22,61 

2 Jejora-pipileTi 1930 4,20 8,58 12,80             32,81 

3 rioni-uwera 2490 7,50 24,00 31,50             23,81 

4 rioni-oni 2260 15,30 28,38 43,70             35,01 

5 rioni-xidikari 2040 29,90 43,70 73,60             40,63 

5 rioni-alpana 1810 34,90 66,10 101,00 1,10 2,08 3,18 1,10 2,08 3,18 34,55 

7 zesxo-zesxo cxeniswyali 2660 1,40 2,52 3,90             35,90 

8 cxeniswyali- luji rioni 2240 7,10 16,30 23,40 0,22 0,51 0,74 0,22 0,51 0,74 30,34 

saSualo zonis 2229 12,75 24,43 37,18 0,66 1,30 1,96 0,66 1,30 1,96 31,96 

jamuri zonis         1,32 2,60 3,92 1,32 2,60 3,92   

IV zona: liaxvi-aragvis zemoweli 

1 didi liaxvi-java mtkvari 2240 8,18 9,62 17,80             45,96 

2 didi liaxvi-kexvi mtkvari 2338 9,00 17,20 26,20 0,28 0,54 0,83 0,28 0,54 0,83   

3 patara liaxvi-vanaTi did.liaxvi 1940 4,07 5,19 9,26 0,13 0,16 0,29 0,13 0,16 0,29 43,95 

4 qsani-korinTa mtkvari 1830 2,53 6,92 9,45             36,56 

5 TeTri aragvi-mleTa aragvi 2620 1,67 3,67 5,34 0,05 0,12 0,17 0,05 0,12 0,17 31,27 

6 Savi aragvi-SesarTavi aragvi 2030 2,89 4,80 7,69 0,09 0,15 0,24 0,09 0,15 0,24 37,58 

7 fSavis aragvi-maRaroskari aragvi 2060 7,70 11,00 18,70 0,24 0,35 0,59 0,24 0,35 0,59 41,18 

saSualo zonis 2151 5,15 8,34 13,49 0,16 0,26 0,42 0,16 0,26 0,42 39,42 

jamuri zonis         0,51 0,78 1,29 0,51 0,78 1,29   

V zona: yazbegi-mTaTuSeTi 

1 Tergi-yazbegi     7,50 15,90 23,40             32,05 

2 Tergi-larsi     8,49 18,21 26,70 0,27 0,57 0,84 0,27 0,57 0,84 31,80 

3 Cxeri-yazbegi     0,34 0,61 0,95             35,79 

4 piriqiTa alazani-darTlo   2840 2,02 5,24 7,26             27,82 

5        _”_   - omalo   2830 3,18 6,67 9,85 0,10 0,21 0,31 0,10 0,21 0,31 32,28 

6 TuSeTis alazani-jvarboseli   2670 1,87 3,54 5,41 0,06 0,11 0,17 0,06 0,11 0,17 34,57 
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7 TuSeTis alazani-xaxabo   2610 2,86 5,87 8,73 0,09 0,18 0,27 0,09 0,18 0,27 32,76 

8 WanWaxiswyali-xiso   2600 0,94 2,34 3,28             28,66 

9 WanWaxiswyali-Senaqo   2660 7,75 17,15 24,90 0,24 0,54 0,78 0,24 0,54 0,78 31,12 

saSualo zonis 2702 3,88 8,39 12,28 0,15 0,32 0,48 0,15 0,32 0,48 31,87 

jamuri zonis         0,76 1,62 2,38 0,76 1,62 2,38   

zona VI: afxazeTis SavizRvispira mTiswineTi 

1 Savi wyali - sakalmaxe 

Savi zRva 

1120 1,89 6,90 8,75 0,06 0,22 0,28 0,06 0,22 0,28 21,60 

2 gumisTa-aCadara 1070 12,80 18,30 31,10 0,40 0,58 0,98 0,40 0,58 0,98 41,16 

3 aRm. gumisTa  hesis zemoT      1700 2,40 5,60 8,04 0,08 0,18 0,25 0,08 0,18 0,25 29,85 

4 RaliZga-tyvarCeli 1460 4,21 7,20 11,40 0,13 0,23 0,36 0,13 0,23 0,36 36,93 

saSualo zonis 1338 5,33 9,50 14,82 0,17 0,30 0,47 0,17 0,30 0,47 32,38 

jamuri zonis         0,67 1,20 1,87 0,67 1,20 1,87   

 zona VII: kolxeTisa da mimdebare mTebis zona 

1 magana-SesarTavi 
enguri 

1630 3,40 6,19 9,56             35,56 

3 jumi-s.darCeli 150 2,60 6,30 8,86 0,08 0,20 0,28 0,08 0,20 0,28 29,35 

4 xobi-legaxare Savi zRva 1640 8,00 13,10 21,10 0,25 0,41 0,66 0,25 0,41 0,66 37,91 

5 xaniswyali-baRdadi rioni 1220 6,90 8,49 15,40             44,81 

6 wablariswyali-sairme xaniswyali 1600 1,20 1,61 2,82             42,55 

7 sulori-salxino texuri 800 1,90 2,18 4,08             46,57 

8 texuri-naqalaqevi texuri 1160 13,70 18,70 32,40             42,28 

9 rioni-saqoCakiZe rioni 1084 115,00 284,00 399,00 3,62 8,95 12,57 3,62 8,95 12,57 28,82 

saSualo zonis 1161 19,09 42,57 61,65 1,32 3,19 4,50 1,32 3,19 4,50 38,48 

jamuri zonis         3,96 9,56 13,51 3,96 9,56 13,51   

zona VIII:  mdinare yvirilas auzi 

M1 yvirila-saCxere rioni 1320 8,40 9,05 17,40             48,28 

2 yvirila-zestafoni rioni 960 21,90 37,50 59,40 0,69 1,18 1,87 0,69 1,18 1,87 36,87 

3 Wixura-sxvitori   1360 1,04 1,24 2,28 0,03 0,04 0,07 0,03 0,04 0,07 45,64 

4 Zirula-weva yvirula 880 12,80 13,20 26,00             49,23 
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5 Cxerimela-qvebi Zirula 1040 1,30 3,06 4,31             30,16 

6 Cxerimela-xaragauli Zirula 1180 4,60 6,92 11,50             40,00 

7 tyibuli-tyibuli tyibulis wy. 840 1,70 4,39 6,04 0,05 0,14 0,19 0,05 0,14 0,19 28,15 

saSualo zonis 1083 7,39 10,77 18,13 0,26 0,45 0,71 0,26 0,45 0,71 39,76 

jamuri zonis         0,78 1,36 2,13 0,78 1,36 2,13   

IX zona: qarTlis vake mimdebare qedebiT 

1 Zama-zguderi mtkvari 1460 1,35 1,81 3,16             42,72 

2 mejuja-gromi did.liaxvi 1530 1,15 1,19 2,34             49,15 

3 tana-ateni mtkvari 1490 0,82 0,92 1,74             47,13 

5 algeTi-farcxisi mtkvari 1320 1,08 1,71 2,79             38,71 

6 mtkvari-Tbilisi kaspiis zRva 1710 87,20 116,80 204,00 2,75 3,68 6,43 2,75 3,68 6,43 42,75 

saSualo zonis 1502 18,32 24,49 42,81 2,75 3,68 6,43       44,09 

jamuri zonis               2,75 3,68 6,43   

X zona: kaxeTi (iori-alazani) 

1 iori-lelovani mingeCauris wy. 1640 5,28 6,32 11,60             45,52 

2 iori- orxevi mingeCauris wy. 1580 3,66 7,84 11,50             31,83 

3 alazani-birkiani mingeCauris wy. 2200 3,50 11,00 14,50             24,14 

4 alazani-Saqriani mingeCauris wy. 1260 17,10 26,00 43,10             39,68 

5 alazani-Wiauri mingeCauris wy. 980 28,70 33,40 62,10             46,22 

6 alazani-zemo qedi mingeCauris wy. 900 41,40 53,70 95,10 1,30 1,69 3,00 1,30 1,69 3,00 43,53 

7 samyuriswyali-xadori alazani 2590 1,52 4,03 5,55             27,39 

8 stori-leCuri alazani 1850 2,71 5,00 7,71             35,15 

9 didxevi-artana lopota 1650 1,28 1,89 3,17             40,38 

11 CelTi-Silda alazani 1780 0,93 1,17 2,10 0,03 0,04 0,07 0,03 0,04 0,07 44,29 

saSualo zonis 1643 10,61 15,04 25,64 0,67 0,86 1,53 0,67 0,86 1,53 37,81 

jamuri zonis         1,33 1,73 3,06 1,33 1,73 3,06   
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+XI zona:Savi zRvis sanapiro mdinareebi sufsa da misi samxreTi 

1 sufsa-Coxatauri Savi zRva 1250 5,70 7,96 13,70             41,61 

2 sufsa-xidmaRala Savi zRva 970 16,10 29,50 45,60 0,51 0,93 1,44 0,51 0,93 1,44 35,31 

3 gubazeuli-xidisTavi sufsa 1300 5,60 8,37 14,00             40,00 

4 baxviswyali-baxmaro sufsa 2260 0,80 1,08 1,86             43,01 

5  baxviswyali-qveda baxvi sufsa 1480 2,50 3,29 5,76             43,40 

6 natanebi - natanebi  Savi zRva 830 11,60 12,40 24,00 0,37 0,39 0,76 0,37 0,39 0,76 48,33 

7 bJuJa - hesi natanebi 1910 1,20 2,37 3,54             33,90 

8 bJuJa-gomi natanebi 1090 2,50 4,55 7,08             35,31 

9 kintriSi - koxi Savi zRva 835 4,90 7,55 12,40 0,15 0,24 0,39 0,15 0,24 0,39 39,52 

11 maWaxelaswyali-sindieTi Woroxi 1390 9,72 10,90 20,60 0,31 0,34 0,65 0,31 0,34 0,65 47,18 

saSualo zonis 1332 6,06 8,80 14,85 0,33 0,48 0,81 0,33 0,48 0,81 40,76 

jamuri zonis         1,33 1,90 3,23 1,33 1,90 3,23   

XII zona: aWaris mdinareebi  

1 aWariswyali-xulo Woroxi 1590 3,50 4,90 8,41 0,11 0,15 0,26 0,11 0,15 0,26 41,62 

2 aWariswyali-qeda Woroxi 1470 21,10 23,00 44,10 0,66 0,72 1,39 0,66 0,72 1,39 47,85 

3 aWariswyali-awhesi Woroxi 1470 17,20 30,20 47,40 0,54 0,95 1,49 0,54 0,95 1,49 36,29 

6 Wiruxiswyali-Suaxevi aWariswyali 1700 4,90 5,21 10,10 0,15 0,16 0,32 0,15 0,16 0,32 48,51 

saSualo zonis 1558 11,68 15,83 27,50 0,37 0,50 0,87 0,37 0,50 0,87 43,57 

jamuri zonis         1,47 1,99 3,47 1,47 1,99 3,47   

XIII zona: mtkvris axalcixe-borjomis xeoba 

5 uraveli-oxera mtkvari 2160 1,78 1,92 3,70 0,06 0,06 0,12 0,06 0,06 0,12 48,11 

6 focxovi-sxvilisi mtkvari 1870 9,60 11,70 21,30 0,30 0,37 0,67 0,30 0,37 0,67 45,07 

7 qobliani-mlaSe fosxovi 1940 4,49 6,41 10,90 0,14 0,20 0,34 0,14 0,20 0,34 41,19 

11 borjomula-borjomi mtkvari 1810 1,02 1,46 2,48 0,03 0,05 0,08 0,03 0,05 0,08 41,13 

12 gujareTiswyali-waRveri mtkvari 1630 1,46 1,66 3,12 0,05 0,05 0,10 0,05 0,05 0,10 46,79 

saSualo zonis 1882 3,67 4,63 8,30 0,12 0,15 0,26 0,12 0,15 0,26 44,46 

jamuri zonis         0,58 0,73 1,31 0,58 0,73 1,31   
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XIV zona: samcxe-javaxeTis zegani 

1 faravani-foka mtkvari 2120 0,69 0,77 1,46 0,02 0,02 0,05 0,02 0,02 0,05 47,26 

2 faravani-aragiali mtkvari 2000 2,51 5,13 7,64 0,08 0,16 0,24 0,08 0,16 0,24 32,85 

4 faravani-xerTvisi  mtkvari 2005 6,00 12,70 18,70 0,19 0,40 0,59 0,19 0,40 0,59 32,09 

5 korxi-araqva faravani 2080 1,14 1,71 2,85 0,04 0,05 0,09 0,04 0,05 0,09 40,00 

saSualo zonis 2051 2,59 5,08 7,66 0,08 0,16 0,24 0,08 0,16 0,24 38,05 

jamuri zonis         0,33 0,64 0,97 0,33 0,64 0,97   

XV zona: qcia-xramis auzi 

1 qcia-xrami-kuSCi mtkvari 2050 3,44 3,58 7,02 0,11 0,11 0,22 0,11 0,11 0,22 49,00 

2 qcia-xrami-edikilisa mtkvari 2040 2,39 5,75 8,14             29,36 

4 yarabulaxi-kizilajalo qcia-xrami 1690 1,27 3,10 4,37 0,04 0,10 0,14 0,04 0,10 0,14 29,06 

5 maSavera-didi dmanisi qcia-xrami 1240 2,42 2,74 5,16 0,08 0,09 0,16 0,08 0,09 0,16 46,90 

6 bolnisi-samwverisi maSavera 1100 0,33 1,25 1,58 0,01 0,04 0,05 0,01 0,04 0,05 20,89 

7 SulaverCai-Saumiani qcia-xrami 800 0,12 0,35 0,47 0,00 0,01 0,01 0,00 0,01 0,01 25,53 

saSualo zonis 1487 1,66 2,80 4,46 0,05 0,07 0,12 0,05 0,07 0,12 33,46 

jamuri zonis         0,24 0,35 0,59 0,24 0,35 0,59   

  dasavleT saqarTvelos regionisaTvis               14,76 28,37 43,13 34 

aRmosavleT saqarTvelos regionisaTvis               6,50 9,52 16,02 41 

   jamuri saqarTvelosTvis                 21,26 37,90 59,15 35 

mdinare-kveTi globalur daTbobaze Camonadenis reaqcia (normis %)  
 zedapiruli miwisqveSa 

md.cxeniswyali-s.rcxmeluri 23  
md.rioni-s.alpana 5-10 22 

md.rioni-s.saqoCakiZe 10-15  
md.iori-s.sadaxli 30  

md.alazani-md.agriCais Ses-
arTavi 

50  

md.mtkvari-q.Tbilisi 70 30 
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