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Sesavali 

 

myinvarebs didi mniSvneloba gaaCniaT kacobriobisaTvis, radgan isini 

arian  mtknari wylis mniSvnelovani resursi. gamyinvareba bunebis metad 

dinamiurad ganviTarebadi elementia da amitom is Zalian mgrZnobiarea 

bunebrivi da antropogenuri zemoqmedebis mimarT. myinvarebis evoluciis 

kanonebis Seswavla globaluri cvlilebebis periodSi aris momavalze 

orientirebuli amocana. 

cnobilia, rom Tanamedrove myinvarebi produqtia warsulSi arsebuli 

klimatis, roca Tvis saSualo temperaturebi ufro dabali iyo, xolo myari 

naleqebis raodenoba meti, amitom myinvarebs aqvT tendencia Seicvalon 

klimatis cvlilebis Sesabamisad. amrigad klimatis cvlilebis erTerTi 

efeqturi indikatoria myinvarebis evolucia istoriul da mimdinare 

WrilSi.  

saqarTvelos myinvarebis Sesaxeb monacemebi gamocemulia yofili 

sabWoTa kavSiris myinvarebis katalogSi, romlis bolo gamocemaSi Sesuli 

masalebi daaxloebiT 50 wlis winandelia. saqarTvelos myinvarebis 

Tanamedrove mdgomareobis SeswavlisaTvis maRali garCevadobis 

Tanamgzavrebis, aero-foto gadaRebebis, saeqsperto codnisa da miwispira 

dakvirvebebis kompleqsuri gamoyenebis safuZvelze dadgenilia (gavlebulia) 

saqarTvelos myinvarebis konturebi, ris safuZvelzec gansazRvrulia 

myinvarebis maxasiaTebელი sidideebi da Sedgenilia Sesabamisi cxrilebi 

[1_10]. A 

Tanamgzavruli distanciuri meTodologiebis da miwispira 

dakvirvebebis monacemebis  safuZvelze zemoTaRniSnulis da damatebiTi 

maxasiaTeblebis gansazRvriT SesaZlebeli gaxda klimatis Tanamedrove 

cvlilebis fonze saqarTvelos myinvarebis evoluciis Seswavla mcire 

myinvarebis degradaciis (dnoba, gaqroba) da didi myinvarebis ukandaxevis 

safuZvelze [11_13]. 

Tanamgzavruli distanciuri zondirebis safuZvelze myinvarebis 

kvlevisas gansakuTrebiT mniSvnelovania myinvaris enis bolos zusti 

gansazRvra, radgan myinvarebis ZiriTadi maxasiaTeblebis (kerZod, myinvaris 

sigrZis, minimaluri simaRlis, ukandaxevis manZilis da sxva) dadgena swored 

am aTvlis wertilidan xdeba. eqspertuli codnis gamoyeneba gansakuTrebiT 

mniSvnelovania, rodesac myinvaris ena morenebiT da/an naSali masaliTaa 

dafaruli.  

myinvarebis konturebis gavleba Catarda inovaciuri meTodologiis 

safuZvelze manualuri digitalizacis gamoyenebiT. am procesSi 

mniSvnelovania saeqsperto codnis gamoyeneba. Sesaswavli myinvarebis 

identificirebisაTvis da konturebis dasazusteblad gamoyenebulia 

reliefis cifruli modeli (DEM), myinvarebis Sesaswavlad Seqmnili yofili 

sabWoTa kavSiris myinvarebis katalogis sqemebi da gasuli saukunis 60-iani 

wlebis topografiuli rukebi, romlebic gamoyenebuli iyo myinvarebis 

katalogis Seqmnisas [1_4]. 
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Tavi 1. problemis Tanamedrove mdgomareobis mimoxilva 

 

saqarTveloSi gamyinvarebis ZiriTadi keraa kavkasionis qedi. dasavleT 

saqarTvelos farglebSi gamyinvarebis keras kavkasionis samxreTi ferdobi 

miekuTvneba, xolo aRmosavleT saqarTveloSi garda samxreT ferdobisa igi 

CrdiloeT ferdobzecaa warmodgenili.  

kavkasionis mTavari wyalgamyofi qedi mTliani gamyinvarebiT 

xasiaTdeba im ubanze, romelic mdinare bzifis saTaveebidan mamisonis 

uReltexilis midamoebamde aRwevs. am ubnis dasavleTiT da aRmosavleTiT 

mdebare qedebze mxolod myinvarTa gancalkevebuli jgufebi arseboben. 

kavkasionis CrdiloeT gverdiT qedze da totebze farTod aris 

warmodgenili myinvarebi da mudmivi Tovli, rac saqarTvelos farglebSi 

gamoxatulebas hpovebs xoxisa da piriqiTis qedebze, agreTve yuros, Savanis, 

kideganisa da xevsureTis meridianul qedebze. 

kavkasionis samxreT gverdiT qedebze mniSvnelovani gamyinvareba 

gamoxatulia svaneTis qedze, sadac aTobiT didi da patara myinvaria 

Tavmoyrili. naklebi sididis myinvarebi gvxvdeba kodoris, egrisisa da 

leCxumis qedebze, kidev ufro naklebi ki bzifisa da CxalTis qedebze. 

kavkasionis gamyinvareba alpur anu mTis tips miekuTvneba. 

saqarTvelos aRmosavleTi nawilis teritoria ZiriTadad gaSlilia 

kavkasionis mTavari wyalgamyofi qedis (kavkasionis mTavari wyalgamyofi 

qedi − uwyveti qedi, kavkasionis sistemis orohidrografiuli RerZi, romelic 

yofs Crdilo da samxreT kavkasiis mdinareTa auzebs) samxreTiT, Tumca 

mcire nawili mTavari wyalgamyofis CrdiloeTiTac gadadis. es aris 

saqarTvelos is nawili, romelic moqceulia mTebis zilgaxoxisa 

(dasavleTiT) da Savikldis (aRmosavleTiT) Soris. am nawils uWiravs 

mdinare piriqiTa alaznis (daRestanSi hqvia andis yoisu) zemo auzi − 

TuSeTi, agreTve mdinareebis: Tergis, asas da arRunis zemo dinebaTa auzebi.  

kavkasionis CrdiloeT gverdiT qedze da Sto qedebze (totebze) 

farTod aris warmodgenili myinvarebi da mudmivi Tovli, rac saqarTvelos 

farglebSi gamoxatulebas hpovebs xoxisa da piriqiTis qedebze, agreTve 

yuros, Savanis, kideganisa da xevsureTis meridianul qedebze.  

javaxeTis qedis aRmosavleT kalTebze aris mudmivi firnis mindvrebi 

(mudmivi Tovlnarebi*, Cv. SeniSv.), romlebic „klimaturad gaumarTlebeli 

myinvarebis“ tips miekuTvnebian, mdebareoben mudmivi Tovlis sazRvarze erTi 

kilometriT dabla da sazrdooben qaris mier Camoxvetili TovliT [14]. 

kavkasionze ukanaskneli stadialuri gamyinvareba daiwyo XVI s.-Si da 

XIX s.-is dasawyisSi ganviTarebis maqsimalur sazRvars miaRwia. XIX s.-dan 

dedamiwis zedapirze klimaturi pirobebi Seicvala − daiwyo daTboba, 

romelic dResac grZeldeba. am process mohyva myinvarebis ukandaxeva. 

amdenad saqarTvelos myinvarebis Tanamedrove mdgomareobis gansazRvra 

friad aqtualuri problemaa. aranakleb mniSvnelovania myinvarTa 

degaradaciis Seswavla klimatis Tanamedrove cvlilebis gamo. 
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XIX saukuneSi dawyebulma globalurma daTbobam mZlavri zemoqmedeba 

moaxdina kavkasiis myinvarTa sistemaze. globaluri daTbobis pirobebSi 

myinvarebis ukan daxevis gaZlierebam da degradaciam, aseve masTan 

dakavSirebulma myinvaruli Camonadenis cvlilebam dRis wesrigSi daayena am 

procesebis detaluri Seswavlis aucilebloba. myinvarebis Camonadens didi 

mniSvneloba eniWeba myinvaruli auzebis mqone regionebis ekonomikis 

ZiriTadi seqtorebis (soflis meurneoba, energetika, transporti, turizmi, 

wyalmomarageba) ganviTarebisaTvis. Zalian did mniSvnelobas iZens arsebuli 

wylis resursebis dazusteba, myinvaruli wylis maragis Sefaseba, maTi 

mosalodneli cvlilebis dadgena, myinvaruli Camonadenis Seswavla da 

prognozi. 

gasul saukuneSi myinvarebis Sesaswavlad ZiriTadad gamoiyeneboda 

miwispira dakvirvebebi. miwispira dakvirvebebis da Sesabamisi eqspediciebis 

mowyoba ZviradRirebulia da garkveul riskebTanaa dakavSirebuli. amasTan 

erTad srulyofili glaciologiuri dakvirvebebis sawarmoeblad 

aucilebelia glaciologebs gaaCndeT maRali donis alpinisturi 

kvalifikacia. unda aRiniSnos, rom garkveul myinvarebze, saerTo 

raodenobis Zalzed mcire ricxvze, maTi didi socialur-ekonomikuri 

mniSvnelobis gamo organizebuli iyo stacionaluri dakvirvebebi maSindeli 

hidrometeorologiuri samsaxuris farglebSi. 

yovelive zemoTaRniSnulis gamo Seiqmna myinvarebis maxasiaTeblebis 

sxvadasxva droiTi Wrilebis rigebi. am periodSi myinvarebTan miaxloeba da 

miT  umetes maTze gadaadgileba ar iyo xelmisawvdomi. amdenad araa 

gasakviri, rom myinvarebis distanciuri kvleva anu myinvarebze Soridan 

dakvirvebebi farTod gamoiyeneboda, rac Zlier amcirebda am kvlevebTan 

dakavSirebul riskebs. garda amisa, myinvarebi, zomebSi  Zalian  didia da 

rTulad misadgomi. es arTulebs da Tanac SeuZlebels xdis miwispira 

dakvirvebebis safuZvelze miRebuli iyos  saWiro sivrciTi garCevadobis 

monacemebi. distanciuri zondireba sahaero safreni aparatebidan da 

aerofoto gadaRebebi warmoadgenen saimedo wyaros myinvarebis monacemebis 

maxasiaTeblebis gansazRvrisaTvis. unda SevniSnoT, rom sahaero safreni 

aparatebidan regularuli dakvirvebebis warmoeba saWiro droiTi da 

sivrciTi garCevadobiT SeuZlebelia am monitoringis siZviris gamo. 

amJamad, rodesac Tanamgzavruli maRali droiTi da sivrciTi 

garCevadobis dakvirvebi xelmisawvdomia, myinvarebis kvlevisaTvis 

distanciuri zondireba gansakuTrebul mniSvnelobas iZens.  

_______________________ 

* Tovlnari _ qarisa da mzis sxivebisagan mofarebul adgilebSi 

SemorCenili Tovlis, firnisa da yinulis grova. Tovlnari sezonuria, Tu 

irgvliv dadebul Tovlze ufro metxans inaxeba, xolo mudmivia, Tu mTeli 

wlis ganmavlobaSi ar dneba. Tovlnari xSirad miiReba myinvaris 

degradaciiT. 
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myinvarebis kvlevisaTvis arcerTi Tanamgzavri specialurad araa 

Seqmnili. amavdroulad erTi da igive TanamgzavriT,  ufro sworad erTi da 

igive sensoriT miRebuli informacia iqneba es suraTi, Tu ricxviTi 

monacemebi Tanabradaa SesaZlebeli gamoyenebul iqnas sxvadasxva amocanis 

gadasawyvetad, maT Soris myinvarebis kvlevisaTvis. amdenad es aiafebs 

Tanamgzavrul informacias, metic, xSirad myinvarebis kvlevisaTvis saWiro 

informacia xelmisawvdomia internetis saSualebiT. amrigad faqtobrivad  

Tanamgzavruli distanciuri monitoringis (suraTebi/gamosxivebis speqtrebis 

ricxviTi monacemebi) informacia iafia da gamoyenebadi. am informaciis 

safuZvelze myinvarTa maxasiaTeblebis ricxobrivad gaangariSebaa 

SesaZlebeli. 

amgvarad, myinvarebis Sesaswavlad eqspediciebis mowyoba did 

TanxebTan aris dakavSirebuli, xolo savele dakvirvebis Sedegebi mxolod 

mecnierTa viwro wrisaTvis aris xelmisawvdomi. amisgan gansxvavebiT 

Tanamgzavruli distanciuri zondirebis monacemebi farTod xelmisawvdomia. 

Tanamgzavruli distanciuri zondirebis gamoyenebiT myinvarebis 

kvleva gansakuTrebiT mniSvnelovania saqarTvelosaTvis, radgan: 

• myinvarebi 

Seadgenen saqarTvelos mtknari wylis maragis 31%, rac raodenobrivad 

Seadgens 23.8 km3 [15]; 

• klimatis 

Tanamedrove globaluri daTboba iwvevs myinvarebis ukandaxevis 

gaZlierebas. myinvarebis intensiuri dnobis fonze icvleba myinvaruli 

Camonadeni. es gansakuTrebiT aqtualuria saqarTvelosaTvis, radgan 

myinvarebi mniSvnelovan rols asruleben mTeli rigi regionebis 

wylis maragis formirebaSi da wylis balansis regulirebaSi; 

• saqarTvelos 

saxelmwifos amJamad gaaCnia mwiri resursebi ZviradRirebuli 

eqspediciebis gamarTvisaTvis; 

• eqspediciis 

gziT, erTdroulad mxolod calkeuli (2-3) myinvaris Seswavlaa 

SesaZlebeli da didi myinvarebis SemTxvevaSi maTi garSemovla 

SeuZlebelia. Tanamgzavruli distanciuri zondireba saqarTvelos 

mTel teritoriaze didi myinvarebis erTdrouli Seswavlis 

saSualebas iZleva, amasTan sxvadasxva rakursiT; 

• dResdReobiT 

mcire myinvarebis mdgomareobis garkveuli regularobiT gaSuqeba 

miwispira dakvirvebebiT faqtobrivad SeuZlebelia. am myinvarebis 

Seswavla dedamiwis Tanamgzavruli dakvirvebebiT efeqturi 

alternativaa maTi kvlevebisaTvis da sxvadasxva samecniero-

praqtikuli amocanis gadaWrisaTvis; 

• saqarTvelos 

teritoriaze mdebare myinvarebis kvleva Tanamgzavruli distanciuri 

zondirebis gamoyenebiT SesaZleblobas iZleva dazustdes myinvarebis 
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maxasiaTeblebi, rac gansakuTrebiT mniSvnelovania Znelad misadgom da 

mwiri dakvirvevebis mqone myinvarebisaTvis. saqarTveloSi aseTi 

myinvarebi didi raodenobiTaa; 

• myinvarebi 

iwveven glacio-hidrologiuri xasiaTis katastrofebs, rogoricaa: 

myinvarebis Camoqceva, mdinareTa kalapotis Caxergva da bunebrivi 

kaSxlebis warmoqmna, maTi garRveva da gamanadgurebeli 

wyalmovardnebis gavla da sxv. aRniSnuli movlenebi xasiaTdeba didi 

ekonomikuri zaraliT da xSirad adgili aqvs adamianTa msxverpls. am 

movlenebis bolo magaliTia 2014 wlis 17 maiss yazbegis raionSi, 

darialis xeobaSi momxdari kompleqsuri xasiaTis farTomasStabiani 

katastrofa [16]. devdorakis myinvari Camoiqca, rac gadaizarda didi 

masStabis Rvarcoful katastrofaSi adamianTa msxverpliT da  didi 

ekonomiuri zaraliT. imave wlis 20 agvistos mewyeri Camowva darialis 

xeobaSi, mdinareebis Tergisa da devdorakis SeerTebis ubanze, 

Rvarcofis gavlisas. devdorakis xeobaSi mosuli uxvi naleqis 

Sedegad, mozvavda sami Tvis win momxdari Rvarcoful-mewyeruli 

movlenebis Sedegad darCenili inertuli masa; 

• amdenad 

Tanamgzavruli informacia gansakuTrebiT mizanSewonilia stiqiuri 

movlenebis da katastrofebis swrafi identificirebisTvis, da 

Serbilebis RonisZiebebis drouli gatarebisaTvis, rac saqarTvelos 

mdgradi ganviTarebisaTvis sasicocxlod  mniSvnelovania. 
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Tavi 2. myinvarebis Sesaswavlad GLIMS-is da Landsat–is monacemTa bazis 

gamoyenebiT Tanamgzavruli suraTebis mopoveba da damuSaveba 

 

mTel msoflioSi Tanamgzavruli distanciuri zondirebis gamoyenebiT 

myinvarebis kvleva sul ufro farTo gamoyenebas hpovebs. myinvarebze 

dakvirvebis mizniT iyeneben dedamiwis xelovnur Tanamgzavrebs, romlebic 

aRWurvili arian radiolokaciuri (Radarsat, ERS-1, ERS-2, Radarsat-1, Radarsat-2, 

ENVISAT), eleqtromagnituri speqtris optikur, infrawiTel, mikrotalRovan 

ubnebSi momuSave sensorebiT (IRS, SPOT, Landsat, IKONOS, QuickBird, TERRA Aster, 

ALOS, SAR [17−21]. 

myinvarebis Sesaxeb standartizebuli informacia moyvanilia msoflio 

myinvarebis katalogSi (World Glacier Inventory – WGI*), romelic daculi da 

warmodgenilia msoflio myinvarebis monitoringis samsaxuris (World Glacier 

Monitoring Service − WGMS)  veb gverdze: www.wgms.ch.  WGMS mdebareobs 

SveicariaSi. mas mWidro urTierToba aqvs q. boulderSi (aSS) Tovlisa da 

yinulis erovnul centrSi (National Snow and Ice Data Center – NSIDC) arsebul 

glaciologiis msoflio monacemTa centrTan da  proeqtTan, romlis 

saxelwodebaa „miwispira yinulebis globaluri gazomvebi kosmosidan“ 

(Global Land Ice Measurements from Space – GLIMS). 

myinvarebis Sesaxeb informacia warmodgenilia agreTve ssrk 

myinvarebis katalogSi (red. o.n. vinogradovi). 80 wignad gamocemul 

katalogSi moyvanilia myinvarebis mdgomareoba 1957-80 w.w. aRmosavleT 

saqarTvelos myinvarebis Sesaxeb informacia warmodgenilia [22_24]-Si, xolo 

dasavleT saqarTvelos Sesaxeb [25]-Si. 

ssrk myinvarebis katalogis cifruli versia daculia agreTve 

ruseTis mecnierebaTa akademiis geografiis institutis geografiul 

portalze (http://webgeo.ru, Раздел: Каталог ледников СССР), sadac 2008-2009 

wlebSi koreqtirebuli katalogia warmodgenili. 1980-ian wlebSi am 

katalogis nawili gamoyenebul iqna myinvarebis msoflio katalogis 

nawilis Sesaqmnelad da igi xelmisawvdomia aSS-s, yinulisa da Tovlis 

monacemTa nacionaluri centris veb-saitze (http://nsidc.org). 

myinvarebis kvlevisaTvis aqtualuria maRali garCevadobis 

Tanamgzavruli monacemebis gamoyeneba. Tanamgzavruli monacemebi 

xelmisawvdomia dedamiwis resursebze dakvirvebis sistemis (Earth Resources 

Obsevation Systems − EROS) saSualebiT. am arqivSi, romelic aSS-is Ss 

_____________________ 

* WGI − msoflio myinvarebis katalogis eleqtronuli versia yofili 

sabWoTa kavSiris teritoriisaTvis Sedgenilia myinvarebis katalogis 

nabeWdi versiis safuZvelze. 

saministros daqvedebarebaSi imyofeba, daculia Landsat-is TanamgzavrebiT 

mopovebuli monacemebi, agreTve NASA-s gankargulebaSi arsebuli 

Tanamgzavruli suraTebi. 

http://nsidc.org/
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suraTze 2.1 warmodgenilia aSS-is geologiuri samsaxuris 

Tanamgzavruli suraTebis saZiebo sistemis interfeisi, sadac SesaZlebelia 

Landsat-is Tanamgzavruli suraTebis SerCeva. Landsat-is monacemTa bazaSi 

daculia Tanamgzavruli suraTebi, dawyebuli 1990 wlidan, rac myinvarebis 

sigrZis cvlilebis dasadgenad SeiZleba iqnes gamoyenebuli. Landsat-is 

Tanamgzavruli suraTebis dasamuSavebad viyenebT VISAT BEAM programul 

pakets Google Earth-Tan erTad. 

 

 

 

sur. 2.1. aSS-is geologiuri samsaxuris Tanamgzavruli suraTebis 

saZiebo sistemis interfeisi 

 

myinvarebis mdgomareobis Sefasebis TvalsazrisiT erTerTi yvelaze 

perspeqtiuria GLIMS proeqtis farglebSi miRebuli monacemTa baza. es baza 

Seqmnilia Tanamgzavr TERRA-s ASTER (Spaceborne Thermal Emission and Reflection 

Radiometer) sensoris monacemTa safuZvelze [18]. es sensori xilul da 

infrawiTel diapazonebSi moipovebs monacemebs da misi maqsimaluri 

sivrciTi garCevadoba 15 m-s Seadgens. 

GLIMS–is monacemTa bazis saZiebo sistemis veb interfeisis suraTi  

kavkasionis myinvarebis konturebis gamosaxulebiT warmodgenilia 2.2 

suraTze. 
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sur. 2.2. GLIMS–is monacemTa bazis saZiebo sistemis veb interfeisis suraTi  

kavkasionis myinvarebis konturebis gamosaxulebiT 
 

sensor ASTER-is monacemebis saSualebiT SesaZlebelia 30 m sivrciTi 

garCevადobis reliefis cifruli modelis (Digital Elevation Model  − DEM) 

generireba. multispeqtrul Tanamgzavrul monacemebTan erTad ASTER  DEM 

myinvarebis Seswavlis saukeTeso saSualebad iqca [26, 27].  

Tanamgzavruli monacemebis damuSavebisaTvis gamoiyeneba GIS sistemebi 

−  Google Earth, BEAM Visat da Quantum GIS Lisboa. 

maRali sivrciTi garCevadobis Tanamgzavruli suraTebis 

xelmisawvdomi wyaroa programa Google Earth. saqarTvelos teritoriis 

umetesi nawilisaTvis es programa 0.5−_ 0.8 m-is sivrciTi garCevadobis 

suraTebs gvTavazobs, rac myinvarebis konturebis didi sizustiT dadgenis 

saSualebas iZleva. Google Earth-is gamoyenebiT SesaZlebelia maRali sivrciTi 

garCevadobis dedamiwis xelovnuri Tanamgzavrebis (Spot, IKONOS, Quickbird, 

RapidEye) monacemebis miReba. programa Google Earth-is saSualebiT davamuSaveT 

NSIDC-is myinvarebis msoflio katalogis monacemebi.  

GLIMS–is monacemTa bazidan miRebuli myinvarwveris myinvarebis 

konturebis vizualizacia Google Earth-is saSualebiT mocemulia 2.3 suraTze. 
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sur. 2.3. GLIMS–is monacemTa bazidan miRebuli myinvarwveris myinvarebis 

konturebis vizualizacia Google Earth-is saSualebiT 
 

Tanamgzavridan dedamiwis zedapiris monitoringis ganxorcielebaze  

mniSvnelovan zegavlenas axdens amindis pirobebi. kerZod, Rrublianobis 

dros gadaRebuli Tanamgzavruli suraTebis gamoyeneba sxvadasxva monacemis 

misaRebad faqtobrivad SeuZlebelia. myinvarebze dakvirvebisas am SezRudvas 

emateba TviT myinvaris zedapiris mdgomareoba. aRsaniSnavia, rom am dros 

myinvari maqsimalurad Tavisufali unda iyos Tovlis safrisagan. kerZod, 

distanciuri monitoringi unda ganxorcieldes ablaciis damTavrebidan 

pirveli Tovlis mosvlamde. Tanamedrove klimatis pirobebSi 

saqarTvelosaTvis es droiTi intervali moicavs agvistos bolodan 

daaxloebiT oqtombris dasawyisamde periods [1−4].   

ASTER DEM reliefis cifruli modelis da Landsat-is Tanamgzavruli  

suraTebi myinvarwveris myinvaruli masivisaTvis moyvanilia 2.4 suraTze. 
 

  
 

sur. 2.4. АSTER DEM da Landsat-is fsevdo kompoziciuri suraTi 
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sur. 2.5-ze moyvanilia myinvarwveris masivis ASTER DEM-is da Landsat-is 

suraTebis samganzomilebiani vizualizaciis Sedegebi, agreTve igive obieqti 

Google-is programuli produqtis, Google Earth-is saSualebiT. 

 

  

 

sur. 2.5. myinvarwveris masivi, 3D vizualizacia 

 

GLIMS–is monacemTa bazidan miRebuli myinvarwveris myinvarebis 

monacemebis samganzomilebiani vizualizacia Google Earth-is saSualebiT 

mocemulia 2.6 surათze. 

 
 

sur. 2.6. GLIMS–is monacemTa bazidan miRebuli myinvarwveris 

myinvarebis konturebis samganzomilebiani vizualizacia Google Earth-is 

saSualebiT 
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myinvarebis konturebis gansazRvra SesaZlebelia Sesabamisi 

programuli uzrunvelyofis gamoyenebiT. myinvarebis sazRvrebis misaRebi 

sizustiT dadgenisaTvis xSirad aucilebelia miwispira dakvirvebebi da 

sakvlevi regionisaTvis saeqsperto gamocdilebis gamoyeneba. 

sxvadasxva speqtraluri arxebis kombinirebis saSualebiT myinvarebis 

konturebis avtomaturi gansazRvra eleqtromagnituri speqtris xilul da 

infrawiTel diapazonSi myinvaris yinulis da Tovlis gansxvavebul 

speqtralur Tvisebebs eyrdnoba. 

multispeqtruli Tanamgzavruli suraTebis saSualebiT myinvaris 

sazRvris avtomaturi gansazRvris mizniT sxvadasxva algoriTmebs 

mimarTaven [20, 28, 29]. Tovlis normalizebuli sxvaobis indeqsis (Normalised 

difference snow index – NDSI) da calkeuli speqtraluri arxebis Sefardebis 

gansazRvris meTodi myinvarebis da Tovlis ufro muqi kldovani ubnebis, 

mcenareuli safarisa da niadagisagan saimedod gamijvnis SesaZleblobas 

iZleva. 

Tovlis normalizebuli sxvaobis indeqsi sensor ASTER-is SemTxvevaSi 

gamoiTvleba rogorc (ASTER1 – ASTER4)/ (ASTER1 + ASTER4), sadac ASTER1 da 

ASTER4 Sesabamisad sensor ASTER-is pirveli da meoTxe speqtraluri 

arxebia. ASTER4 arxis sivrciTi garCeviToba 30 m-s Seadgens, amitom am 

indeqsis gamoTvlis win saWiroa misi 15 m garCeviTobis ASTER1 arxTan 

SesabamisobaSi moyvana. Landsat-is SemTxvevaSi Tovlis indeqsi gamoiTvleba 

rogorc (TM2 – TM5) / (TM2 + TM5), sadac TM2 da TM5 Sesabamisad Landsat 

sensoris meore da mexuTe arxebia. TovliT dafaruli regionebisaTvis am 

parametris mniSvneloba ufro maRalia, vidre Tovlisa da yinulisagan 

Tavisufali regionisaTvis. sxvadasxva wyaroebis Tanaxmad, am parametris 

zRvruli mniSvneloba 0,4-0,6 Seadgens [30]. Landsat-is SemTxvevaSi, garda 

Tovlis indeqsisa, mimarTaven agreTve calkeuli arxebis Sefardebebs 

ASTER3/ASTER4 da TM4/TM5.  

rogorc Tovlis indeqsi, aseve calkeuli arxebis Sefardebebi karg 

Sedegebs iZleva myinvarebis konturebis gansazRvris TvalsazrisiT. Tumca, 

Tdz-is monacemebis saSualebiT myinvarebis agegmvisas (myinvarebis 

konturebis gansazRvra) urTules problemas hqmnis myinvarebze naSali 

masebis arseboba. 

praqtikuli gamosavali aseT SemTxvevebSi (myinvarebis sazRvrebis 

maRali sizustiT dadgena) mdgomareobs miwispira dakvirvebebis da  

sakvlevi regionisaTvis saeqsperto gamocdilebis gamoyenebaSi. Tuki arc 

miwispira dakvirvebebis monacemebi  da  sakvlevi regionisaTvis saeqsperto 

gamocdileba ar arsebobs, aseT SemTxvevaSi mimarTaven ufro maRali 

sivrciT garCevadobis suraTebs, agreTve reliefis cifrul models [31]. 

myinvarebis konturebisa da reliefis cifruli modelis erToblivi 

damuSavebis Sedegad myinvarebis maxasiaTeblebis gansazRvrisaTvis saWiroa: 

• GLIMS-is monacemTa bazidan SeirCes myinvaris konturi  

Tanamgzavruli suraTidan, romelic gadaRebulia agvisto – 
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seqtemberSi, roca Tovlis dnoba maqsimums aRwevs da Sesaswavli 

myinvarebi ar aris dafaruli Rrublis safriT; 

• dazustdes GLIMS-is monacemTa bazidan myinvarebis SerCeuli 

konturebi. konturebis dazustebis aucilebloba gamowveulia ara 

marto myinvarebis cvlilebiT, aramed imiTac, rom GLIMS-is monacemTa 

bazaSi daculi konturebi Sedgenilia ASTER-is 15 m garCevadobis 

Tanamgzavruli monacemebis safuZvelze, Google Earth-is suraTebis 

garCevadoba ki 0.5-0.8 m-ia, rac konturebis ufro zustad gavlebis 

SesaZleblobas iZleva. myinvarebis konturebis gansazRvra Sesabamisi 

programuli uzrunvelyofis gamoyenebiT SesaZlebelia rogorc 

xeliT, aseve avtomaturad. kvlevis regionis mcodne operatoris mier 

myinvarebis sazRvrebis manualuri digitalizacia myinvarebis 

sazRvrebis didi sizustiT dadgenis SesaZleblobas iZleva. 

sxvadasxva speqtraluri arxebis kombinirebis saSualebiT myinvarebis 

konturebis avtomaturi gansazRvra eleqtromagnituri speqtris 

xilul da infrawiTel diapazonSi myinvaris yinulis da Tovlis 

gansxvavebul speqtralur Tvisebebs eyrdnoba; 

• gamoviyenoT 

ASTER DEM-is reliefis cifruli modeli myinvaris konturis 

dazustebis mizniT. konturebis dazusteba xdeba Tanamgzavruli 

suraTisa da reliefis cifruli modelis safuZvelze Seqmnili 

simaRlis izoxazebis zeddebiT. 3D gamosaxulebis gamoyenebiT 

wyalgamyofebi maRali sizustiT ganisazRvreba. wyalgamyofebis 

sizuste gadamwyvetia myinvarebis konturebis zusti dadgenisaTvis.  

• myinvarebis 

maxasiaTeblebis dasadgenad gamoviyenoT programa VISAT BEAM. gis-

programa GRASS-is saSualebiT, dazustebuli konturis failebi 

VISAT BEAM-Tan Tavsebad ESRI-shape formatSi moicema. VISAT BEAM-

programis saSualebiT gamoiTvleba myinvarebis simaRlis mixedviT 

ganawilebis histograma da aigeba Sesabamisi hipsometriuli mrudi, 

sadac abscisaTa RerZze gadaizomeba myinvarebis simaRle zRvis 

donidan, xolo ordinatTa RerZze simaRlis Sesabamisi piqselebis 

raodenoba; 

• firnis xazis 

simaRlis dasadgenad visargebloT geferis meTodiT, risTvisac 

myinvarebis katalogis da Cvens mier miRebuli monacemebi gamoviyenoT 

(unda aRiniSnos, rom ssrk myinvarebis katalogSic geferis meTodia 

gamoyenebuli). geferis mixedviT, firnis xazis simaRle aris saSualo 

ariTmetikuli firnis auzis Semomfargvleli reliefis saSualo 

simaRlis da myinvaris enis bolos simaRles Soris. myinvaris auzis 

garSemo viRebT yvelaze maRali (ori an ramdenime mwvervalis) 

saSualo simaRles katalogis mixedviT da vumatebT myinvaris enis 

bolos simaRles Cvens mier miRebuli monacemebiT. viTvliT am ori 

mniSvnelobis saSualo ariTmetikuls; 
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• hipsometriuli 

mrudis saSualebiT ganisazRvros myinvaris akumulaciis aris 

farTobi [1, 2]. hipsometriul mrudze piqselebis jamuri raodenoba 

firnis xazis simaRlidan myinvaris umaRles wertilamde 

gamravlebuli erTi piqselis farTobze, iZleva myinvaris 

akumulaciis aris farTobs. Sesabamisad, piqselebis jamuri 

raodenoba firnis xazis simaRlidan myinvaris yvelaze dabal 

wertilamde gamravlebuli erTi piqselis farTobze iZleva myinvaris 

ablaciis aris farTobs. myinvaris akumulaciis da ablaciis aris 

farTobebi jamSi Seadgenen myinvaris farTobs; amJamad 

geoinformaciuli programis (mag. Google Earth-is) saSualebiT 

SesaZlebelia nebismieri konturiT Semofargluli farTobis 

mniSvnelobis gamoTvla. 

• saqarTvelos 

myinvarebis konturebis validaciisaTvis visargebloT sabWoTa 

kavSiris droindeli topografiuli rukebiT (1:50000);  

• miRebuli 

Sedegebis realuri validaciisaTvis, SesaZleblobebis farglebSi, 

gamoviyenoT garemos erovnuli saagentos eqspediciebis miwispira 

dakvirvebebi. cxadia, rom aseTi dakvirvebebi moipoveba garkveuli 

myinvarebisaTvis da garkveuli wlebisaTvis; 

• efeqturad 

gamoviyenoT saqarTvelos myinvarebis mcodne eqspertebis 

gamocdileba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 
 

Tavi 3 saqarTvelos calkeuli myinvarebis arealis konturebis dadgena 

 

Tanamgzavruli distanciuri zondirebis safuZvelze Sesaswavli 

myinvarebis konturebis da maxasiaTeblebis dadgenisas visargebleT im 

meTodologiiT, romelic detalurad aris ganxiluli [1−13] SromebSi. 

ganvixiloT suaTisis myinvarebis magaliTze konturebis dadgenis 

Sedegebi.  

suaTisi xeobis tipis myinvaria xevis kavkasionze, mdebareobs xoxis 

qedze, mdinare suaTisis (Tergis marcxena Senakadi) auzSi.  Sedgeba sami 

nakadisagan (aRmosavleT, Sua da dasavleT suaTisis myinvarebi). maTgan 

udidesia aRmosavleTis nakadi. 

GLIMS-is monacemTa bazidan SeirCa suaTisis myinvarebis konturebi, 

romlebic 2004 wlis 25 seqtembriTaa daTariRebuli. aucilebelia moyvanili 

myinvarebis konturebis dazusteba, rac gamowveulia ara marto myinvarebis 

cvlilebiT, aramed imiTac, rom GLIMS-is monacemTa bazaSi daculi 

konturebi Sedgenilia ASTER-is 15 m garCevadobis Tanamgzavruli 

monacemebis safuZvelze, xolo Google Earth-is suraTebis garCevadoba 0.5-0.8 m-

ia, rac konturebis ufro zustad gavlebis SesaZleblobas iZleva.  

GLIMS-is monacemTa bazaSi daculi suaTisis myinvarebis konturebis 

dasazusteblad gamoviyeneT programa Google Earth-is maRali sivrciTi 

garCeviTobis (0,5 _ 0,8 m) da myinvarebis maqsimaluri ablaciis periodSi 

(2010 wlis 1 seqtemberi) gadaRebuli Tanamgzavruli monacemebi, rac 

myinvarebis konturebis didi sizustiT digitalizaciis saSualebas iZleva. 

myinvaris konturis dazustebis mizniT, agreTve gamoyenebulia ASTER 

DEM-is reliefis cifruli modeli. konturebis dazusteba xdeboda 

Tanamgzavruli suraTisa da reliefis cifruli modelis safuZvelze 

Seqmnili simaRlis izoxazebis zeddebiT. 3D gamosaxulebis gamoyenebiT 

dadginda  wyalgamyofebi, xolo am ukanasknelebis gamoyenebiT dazustda 

myinvarebis konturebi (sur. 3.1). 

TvalsaCinoebisaTvis 3.1 suraTze moyvanilia aRmosavleT suaTisis 

myinvaris CrdiloeT nawilSi, xoxis qedis wyalgamyofebis dasadgenad ASTER 

DEM-is safuZvelze gavlebulia simaRlis izoxazebi. wiTeli feriT 

naCvenebia GLIMS-is monacemTa bazaSi daculi konturebi, lurjiT − 

dazustebuli konturebi, SaviT − reliefis cifruli modelis safuZvelze 

Seqmnili simaRlis izoxazebi (10 m bijiT). 

qvemoT moyvanil sur. 3.2-ze naCvenebia suaTisis myinvarebis konturebi.  

wiTeli feriT naCvenebia konturebi GLIMS-is monacemebze dayrdnobiT,  

lurji feriT _ dazustebuli konturebi, romlebic Tanamgzavruli 

distanciuri zondirebis  gamoyenebiTaa miRebuli. 

sur. 3.3-ze moyvanilia suaTisis myinvarebis 3D gamosaxulebis suraTi 

miRebuli Google Earth-is saSualebiT, sadac GLIMS-is monacemTa bazaSi 

daculi konturebi suraTze naCvenebia wiTeli feriT, xolo dazustebuli 

konturebi – lurji feriT. 



18 
 

 

 
 

sur. 3.1. aRmosavleT suaTisis myinvaris CrdiloeT nawilis simaRlis 

izoxazebi. wiTeli feriT monacemulia GLIMS-is bazaSi daculi konturebi, 

xolo lurji feriT – dazustebuli konturebi  
 

amgvarad davadgineT suaTisis myinvarebis konturebi, ramac saSualeba 

mogvca gamogveTvala myinvarebis maxasiaTebeli sidideebis dazustebuli 

mniSvnelobebi.  

 

 
sur. 3.2. aRmosavleT, Sua da dasavleT suaTisis myinvarebis 

konturebis Tavdapirveli (naCvenebia wiTeli feriT) da dazustebuli saxe 

(naCvenebia lurji feriT) 
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sur. 3.3. suaTisis myinvarebis vizualizacia. GLIMS-is monacemTa bazaSi 

daculi konturebi suraTze naCvenebia wiTeli feriT, xolo dazustebuli 
konturebi – lurji feriT 
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Tavi 4.  calkeuli myinvarebis maxasiaTeblebis (farTobis, sigrZis, 

hipsometriis, firnis xazis, minimaluri, maqsimaluri simaRlis)  

gansazRvra 

 
kavkasionis myinvarebis kvlevebis Sedegad dadgenilia, rom gasuli 

saukunis bolo aTwleulebidan dawyebuli myinvarebi ZiriTadad ukan ixeven 

[32]. es procesi amJamadac grZeldeba da mosalodnelia, rom momaval 

aTwleulebSic gagrZeldeba. 

rogorc zemoT avRniSneT, myinvarebis kvlevisas gansakuTrebiT 

mniSvnelovania myinvaris enis bolos zusti gansazRvra, radgan myinvarebis 

ZiriTadi maxasiaTeblebis (kerZod, myinvaris sigrZis, minimaluri simaRlis, 

ukandaxevis manZilis da sxva) dadgena swored am aTvlis wertilidan xdeba. 

aRsaniSnavia, rom  myinvaris farTobisa da enis bolos mdebareobis 

cvlileba bunebrivi indikatoria klimatis cvlilebis dasaxasiaTeblad.  

suaTisis myinvarebis magaliTze ganvixiloT myinvarebis 

maxasiTeblebis dadgenis Sedegebi [1].  

myinvarebis maxasiaTeblebis dasadgenad gamoyenebulia programa VISAT 

BEAM. gis-programa GRASS-is saSualebiT, dazustebuli konturis failebi 

VISAT BEAM--Tan Tavsebad ESRI-shape formatSia gadayvanili. VISAT BEAM-

programa saSualebas gvaZlevs gamoTvlili iyos suaTisis myinvarebis 

simaRlis mixedviT ganawilebis histograma da aigos Sesabamisi 

hipsometriuli mrudi (sur. 4.1). abscisaTa RerZze gadazomilia myinvarebis 

simaRle zRvis donidan 10 m bijiT, xolo  ordinatTa RerZze mocemulia ama 

Tu im simaRlis Sesabamisi piqselebis raodenoba. 

 

sur.  4.1. suaTisis myinvarebis hipsometriuli mrudebi 

firnis xazis simaRlis dasadgenad myinvarebis katalogis da Cvens 

mier miRebuli monacemebis kompleqsuri meTodologiuri midgoma aris 

gamoyenebuli [7, 9]. 

glaciologiaSi firnis xazis gansazRvris sxvadasxva meTodebi 

arsebobs. pirdapiri meTodiT firnis xazis gansazRvra xdeba uSualod 
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velze. zafxulis bolos glaciologi auyveba myinvaris zedapirs. 

dasawyisSi Sexvdeba SiSveli myinvari. zemoT, myinvaris zedapirze jer 

gamoCndeba Tovlis laqebi, romlebic simaRlis zrdasTan erTad 

raodenobrivad izrdebian da garkveul simaRleze qmnian erTian safars 

swored aq unda ganisazRvros firnis xazi. 

firnis xazis gansazRvris arapirdapiri meTodebi damuSavebuli aqvT 

kurovskis, gefers, gess, reids da sxva. kvlevisTvis mizanSewonilia 

avirCioT geferis meTodi, radgan myinvarebis katalogSi saqarTvelos 

myinvarebis firnis xazi gansazRvrulia am meTodiT. 

geferis mixedviT, firnis xazis simaRle aris saSualo ariTmetikuli 

firnis auzis Semomfargvleli reliefis saSualo simaRlis da myinvaris 

enis bolos simaRles Soris. myinvaris auzis garSemo viRebT yvelaze 

maRali (ori an ramdenime mwvervalis) saSualo simaRles da vumatebT 

myinvaris enis bolos simaRles.  viTvliT am ori mniSvnelobis saSualo 

ariTmetikuls. 

hipsometriuli mrudis saSualebiT SeiZleba ganisazRvros myinvaris 

akumulaciis aris farTobi [33]. hipsometriul mrudze piqselebis jamuri 

raodenoba firnis xazis simaRlidan myinvaris umaRles wertilamde 

gamravlebuli erTi piqselis farTobze, iZleva myinvaris akumulaciis aris 

farTobs. Sesabamisad, piqselebis jamuri raodenoba firnis xazis 

simaRlidan myinvaris yvelaze dabal wertilamde gamravlebuli  erTi 

piqselis farTobze iZleva myinvaris ablaciis aris farTobs. myinvaris 

akumulaciis da ablaciis aris farTobebi jamSi Seadgenen myinvaris 

farTobs. 

amgvarad  gamoTvlilia zemoTmoyvanili meTodologiis safuZvelze da 

Tanamgzavruli monacemebis gamoyenebiT suaTisis myinvarebis maxasiaTeblebi: 

maqsimaluri sigrZe da farTobi; minimaluri da maqsimaluri  wertilebis  

da firnis xazis simaRle; ablaciis aris farTobi. es monacemebi Sedarda 

myinvarebis katalogis [24] Sesabamis monacemebs. 

suraT 4.2-ze warmodgenilia suaTisis myinvarebi, kerZod dasavleT, Sua 

da aRmosavleT suaTisis myinvarebi. myinvarebis dasaxasiaTeblad 

gavlebulia: a) myinvarebis dazustebuli konturebi, romlebic Semoxazulia 

lurjad; b) firnis xazebi gamoTvlili geferis meTodiT da suraTze 

naCvenebia iisfrad; da g) damatebiTi mrudebi myinvaris sigrZis 

gamoTvlisaTvis, romlebic suraTze mocemulia yavisfrad. yavisferi xazebis 

gaswvriv xdeboda myinvarebis sigrZis aTvla, xolo iisferi xazebi 

mianiSnebs dasavleT, Sua da aRmosavleT suaTisis myinvarebis firnis xazis 

mdebareobas. 

qvemoT moyvanil cxril 4.1-Si warmodgenilia suaTisis myinvarebis 

konturebis dazustebis Semdeg gansazRvruli myinvarebis parametrebi: 

maqsimaluri sigrZe, farTobi, minimaluri da maqsimaluri wertilebis da 

firnis xazis simaRle, ablaciis aris farTobi. Sesadareblad cxrilSi 

moyvanilia agreTve suaTisis myinvarebis monacemebi ssrk myinvarebis 

katalogidan [24]. 
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sur. 4.2. suaTisis myinvarebi: a) dazustebuli konturebi (lurji); b) 

firnis xazebi (iisferi) da g) damatebiTi mrudebi myinvaris sigrZis 
gamoTvlisaTvis (yavisferi) 

 

cxrili  4.1. aRmosavleT, Sua da dasavleT suaTisis myinvarebis 

maxasiTeblebi. (1)-iT aRniSnul  svetSi mocemulia Sedegebi, romlebic 

miRebulia distanciuri zondirebis safuZvelze; (2)-iT aRniSnul svetSi 

moyvanilia myinvarebis katalogis monacemebi 

 

saxelwodeba 
 
 

maqs.sigrZe 

(km) 

farTobi 

(km2) 

min.simaR. 

(m) 

maqs.simaR. 

(m) 

firn.xaz. 
simaRle 

(m) 

abl. aris 
farTobi 

(km2) 
 (1)  (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 

aRm. suaTisi 4.45 

 

5.4 8.307 

 
10.2 3230 

 
3000 4532 

 
4580 3615 

 
3500 3.019 

 
3.3 

Sua suaTisi 3.98 
 

4.7 2.123 
 

2.5 2975 
 

2850 4734 
 

4760 3583 
 

3520 0.560 
 

0.6 

Ddas. suaTisi 2.95 

 
3.5 1.832 

 

2.4 3284 

 
3070 4444 

 
4460 3707 

 
3600 0.502 

 
0.4 
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Tavi 5. saqarTvelos myinvarebze klimatis cvlilebis zemoqmedebis 

Sesafaseblad, distanciuri zondirebiT miRebuli ricxviTi 

maxasiTeblebis Sedareba myinvarebis katalogis monacemebTan 

 
Tanamgzavruli distanciuri zondirebis saSualebiT miRebuli 

informaciis safuZvelze SesaZlebelia gamoviTvaloT calkeuli myinvaris 

maxasiaTeblebi: sigrZe, farTobi, minimaluri da maqsimaluri wertilebis da 

firnis xazis simaRle. efeqturia am monacemebis Sedareba igive 

parametrebTan myinvarebis katalogis ZiriTadi cxrilidan.  

es ukanaskneli ormxrivad sainteresoa, radgan garkveul SemTxvevebSi 

Tanamgzavruli distanciuri zondireba TviTon iZleva am katalogebis 

dazustebis SesaZleblobas  da piriqiT, katalogis monacemebi, sakvlevi 

regionis irgvliv saeqsperto codnasTan erTad saSualebas iZleva Catardes 

Tanamgzavruli distanciuri zondirebis monacemebis validacia. 

faqtobrivad Tanamgzavruli distanciuri zondirebis monacemebis gamoyeneba 

miwispira dakvirvebebis monacemebTan erTad saSualebas iZleva 

ganisazRvros myinvarebis dazustebuli maxasiaTeblebi, rac esoden 

aucilebelia klimatis regionalur cvlilebaze dakvirvebisaTvis. 

rogorc aRvniSneT myinvaris farTobisa da enis bolos mdebareobis 

cvlileba klimaturi pirobebis zemoqmedebaze myinvaris reagirebis 

indikatorad aris miCneuli. amdenad, sainteresoa calke ganvixiloT 

saqarTvelos myinvarebis farTobebis da enis bolos cvlileba 

Tanamgzavruli monacemebis mixedviT daaxloebiT 50 wlis ganmavlobaSi 

distanciuri zondirebiT miRebuli ricxviTi maxasiaTeblebis SedarebiT 

myinvarebis katalogis monacemebTan. 

myinvarebi farTobis zomebis mixedviT sam jgufad iyofa: mcire 

(farTobi _ 0,1-dan 0,5km2-mde), saSualo (farTobi _ 0,5-dan 2,0 km2-mde), didi 

zomis (farTobi _−2,0km2 da meti)** [34]. didi zomis myinvarebidan calke unda 

aRvniSnoT is myinvarebi, romelTa farTobi 10km2-s aRemateba. isini 

saqarTvelos udides myinvarebs warmoadgenen.  

araiSviaTia SemTxveva, rodesac myinvarebi danawevrebisa da dnobis 

Sedegad gadadian erTidan meore kategoriaSi.  

Cvens mier Sedgenilia dasavleT saqarTvelos myinvarebis 

maxasiaTeblebis 12 cxrili da aRmosavleT saqarTvelos myinvarebis 

maxasiaTeblebis 6 cxrili, sadac myinvarebis farTobis (S) mniSvnelobebi da 

Sesabamisi saidentifikacio nomrebi myinvarebis msoflio katalogis, ssrk 

katalogis sqemis da Tdz-is mixedviT TvalsaCinoebisaTvis Seferilia eqvs 

sxvadasxva ferad, kerZod: 

___________________ 

** [34]-Si mocemulia saqarTvelos myinvarebis dayofa sam jgufad da 

maTi sazRvrebi.  mcire myinvarebis qveda sazRvari avtorebis mier aris 

damatebuli gamomdinare iqidan, rom katalogSi aRricxuli yvela myinvaris 

farTobi 0.1 km2-ze metia, xolo Tovlnarebi ar ganixileba. 
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1. gamqrali myinvari ( 0 <= S < 0,005 km2-mde)−_ wiTeli feri; 

2. Tovlnari (0,005 km2  <= S < 0,1km2-mde)−_ yviTeli feri; 

3. mcire myinvari  (0,1 km2  <= S <= 0,5km2-mde) _−mwvane feri; 

4. saSualo zomis myinvari (farTobi 0,5km2 < S <= 2,0 km2-mde) _− 

nacrisferi; 

5. didi zomis myinvari (2,0km2 < S <= 10km2-mde) _−cisferi; 

6. udidesi myinvari (S < 10km2-ze meti) _ iasamnisferi. 

magaliTisaTvis mogvyavs cxrili 5.1. mdinare enguris marjvena 

Senakadebis auzebis #290_#295 myinvarebis maxasiaTeblebi Tdz-is da 

katalogis mixedviT. 

cxadia, rom gamqrali myinvarebis da Tovlnarebis Sesaxeb informacia,  

miRebulia Tdz-is monacemebiT. rogorc araerTxel aRvniSneT, katalogSi 0.1 

km2-ze naklebi farTobis myinvarebis maxasiaTeblebi ar aris mocemuli.  

 im SemTxvevaSi, roca myinvari 0.005 km2-ze naklebi farTobis 

Tovlnarad degradirda, igi gamqrali myinvarebis kategorias miekuTvneba.   

myinvarebis farTobebis gamoTvlisas, Tu myinvars gaaCnia Tovlisgan 

da yinulisagan Tavisufali kldovani ubnebi (aRniSnulia mwvane feris 

xaziT), myinvaris konturis (aRniSnulia lurji xaziT) SigniT moqceul 

farTobs akldeba kldovani ubnebis farTobi.  

multispeqtruli sensorebiT myinvarebis Seswavlisas Zalian rTulia 

naSaliT dafaruli ubnebis gamokvleva, rac saSualebas mogvcems 

Tanamgzavruli distanciuri zondirebis monacemebiT ganvsazRvroT 

aramarto mTliani myinvaris, aramed myinvaris Ria nawilic da myinvaris 

maxasiaTeblebi imave saxiT warmovadginoT, rogorc ssrk myinvarebis 

katalogSi arian warmodgenili. 

im SemTxvevaSi, Tu katalogis mixedviT myinvaris mTliani da Ria aris 

farTobebis mniSvnelobebi erTmaneTs ar emTxveva es niSnavs, rom myinvaris 

zedapiri ferdobebidan CamoSlili naSali masaliTa da morenebiT aris 

dafaruli. am SemTxvevaSi Tanamgzavruli monacemebis mixedviTac myinvaris 

mTliani da Ria aris farTobebis mniSvnelobebi, umetes SemTxvevaSi 

gansxvavdeba. xolo Tu myinvaris mTliani da Ria aris farTobebis 

mniSvnelobebi erTnairia, ramdenime gamonaklisis garda, aseve erTnairia 

Tanamgzavruli monacemebiT miRebuli mTliani da Ria aris farTobebis 

mniSvnelobebi. gamonaklisia magaliTad myinvari hadiSi (#286), romlis 

mTliani da Ria aris farTobebi katalogis mixedviT erTnairia (9.9 km2), 

magram Tanamgzavruli monacemebiT mTliani aris farTobia 9.3 km2, xolo Ria 

aris 8.9km2; aseve erTnairia katalogis mixedviT myinvar Tbilisas (#396) 

mTliani da Ria aris farTobebi (3.1 km2), magram Tanagzavruli monacemebiT 

mTliani aris farTobia 3.6 km2, xolo Ria aris 3.2 km2.   
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cxrili 5.1. mdinare enguris marjvena Senakadebis auzebis #290_#295 myinvarebis maxasiaTeblebi 

Tdz-is da katalogis mixedviT 
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 Tdz-is monacemebis saSualebiT myinvarebis agegmvisas (myinvarebis 

konturebis gansazRvra) urTules problemas hqmnis myinvarebze naSali 

masebis arseboba. praqtikuli gamosavali aseT SemTxvevebSi (myinvarebis 

sazRvrebis maRali sizustiT dadgena) mdgomareobs miwispira 

dakvirvebebis da sakvlevi regionisaTvis saeqsperto gamocdilebis 

gamoyenebaSi. Tuki arc miwispira dakvirvebebis monacemebi  da arc 

sakvlevi regionisaTvis saeqsperto gamocdileba ar arsebobs, aseT 

SemTxvevaSi mimarTaven ufro maRali sivrciT garCeviTobis suraTebs, 

agreTve reliefis cifrul models [31].  

unda aRiniSnos, rom Tanamgzavrul suraTze grotis moZebnis 

SemTxvevaSi, darwmunebiT SeiZleba dadgindes myinvaris enis bolos 

mdebareoba. 

 

magaliTad, #241 (uSba) myinvaris mTliani da Ria aris farTobebis 

mniSvnelobebi gansxvavdeba, rac  niSnavs, rom es myinvarebi naSalisagan 

Tavisufali ar arian da maTi enis bolos zusti dadgena moiTxovs ufro 

maRali garCevadobis Tanamgzavrul suraTis damuSavebas.  Tumca, isic 

unda iTqvas, rom Google Earth-is saSualebiT xelmisawvdomi DigitalGlobis 

maRali sivrciTi garCeviTobis Tanamgzavruli monacemebi, xSir 

SemTxvevaSi naSaliT dafaruli myinvarebis garCevis SesaZleblobas 

iZleva. 

am myinvarisaTvis SesaZlebeli gaxda Google Earth-is programis 

saSualebiT maRali sivrciTi garCevadobis 2014 wlis 4 oqtombris 

Tanamgzavruli suraTis moZieba. 5.1 suraTze kargad Cans  #241 (uSba)-s 

myinvaris a da b (suraTis marcxena mxares) nakadebi, Ria yavisferi xaziT 

gavlebulia Ria aris, xolo muqi yavisferiT mTliani aris sigrZis 

gasazomad gavlebuli damatebiTi xazi. Tanamgzavrul suraTze konturebi 

gavlebulia Landsat 8 OLI-TIRS sensoris 2016 wlis 9 seqtembris suraTis 

mixedviT. suraTis qveda nawilSi Cans grotidan Camonadeni wyali. 30 b 

suraTze ufro didi masStabiT warmodgenilia groti, romelic 

qinZisTaviT da A asoTia aRniSnuli.   

mniSvnelovani sasazRvro done, romelic gansazRvravs myinvarebis 

arsebobas Tovlis xazia. Tovlis xazi anu mudmivi Tovlis safris qveda 

sazRvari es aris mijna, romlis zemoT dedamiwis zedapirze myari 

atmosferuli naleqebis dagroveba Warbobs maT dnobasa da aorTqlebas 

anu  martivad, rom vTqvaT, es aris sazRvari, romlis zemoT devs Tovli. 

WeSmariti Tovlis xazi aris Tovlis xazis umaRlesi mdebareoba 

zafxulis bolos (anu myinvarebis ablaciis miwuruls). myinvaris 

zedapirze mdebare WeSmarit Tovlis xazs, firnis xazs uwodeben. 
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sur. 5.1. #241 (uSba)-s myinvaris 1914 wlis 4 oqtombris Google Earth-

is saSualebiT miRebuli maRali garCevadobis Tanamgzavruli suraTi. a 

−  myinvaris nakadebi da groti (suraTis qveda nawilSi); b _−groti, 

romelic qinZisTaviT da A asoTia aRniSnuli 

  

rogorc aRiniSna myinvarebis monitoringi Tanamgzavruli 

distanciuri zondirebis gamoyenebiT unda warmoebdes drois iseT 

SualedSi, roca minimaluria Tovlis safari anu periodisaTvis ablaciis 

miwurulidan xelaxal gaTovebamde. Tanamedrove klimatur pirobebSi 

saqarTvelosaTvis es droiTi intervalia agvistos bolodan daaxloebiT 

oqtombris dasawyisamde    
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maSasadame Tanamgzavruli distanciuri zondirebis gamoyenebiT 

myinvarebis ablaciis miwuruls miRebuli firnis xazi Seesabameba 

WeSmariti Tovlis xazs. aqve unda aRiniSnos, rom mudmivi Tovlnaris 

qveda sazRvari orografiuli Tovlis mijna, zogan WeSmarit Tovlis 

mijnaze bevrad ufro dablaa.  

myinvarze firnis xazis mdebareoba damokidebulia myari 

atmosferuli naleqebis raodenobaze. zRviuri notio havis uxvnaleqian 

regionebSi firnis xazi dabla mdebareobs, xolo kontinenturi havis 

regionebSi maRla. amitom saqarTvelos myinvarebis Tovlis xazi 

dasavleTidan aRmosavleTisaken maRldeba, rac dasavleTidan 

aRmosavleTisaken naleqebis Semcirebasa da havis kontinenturobis 

zrdasTan aris dakavSirebuli. 

literaturuli wyaroebis  [34, 35]  monacemebiT (cxr. 5.1) firnis 

xazi yvelaze dabla (3030 m)  mdinare bzifis xeobaSi (dasavleT 

saqarTvelo) mdebareobs, xolo  yvelaze maRal niSnuls (3500 m) aRwevs 

mdinare aragvis auzSi (aRmosavleT saqarTvelo). cxrilSi 5.2 moyvanilia 

saqarTveloSi mdinareTa auzebis mixedviT firnis xazis simaRle 1946-1950 

ww. periodisaTvis. 

cxrilSi warmodgenilia mdinareTa auzebis mixedviT firnis xazis 

saSualo simaRleebi. saqarTvelos teritoriaze dasavleTis mxridan 

pirveli myinvarebi mdinare bzifis xeobaSia da aq  firnis xazis yvelaze 

dabla 3000 m-ze mdebareobs [34]. 

 

cxrili 5.2. firnis xazis simaRle saqarTveloSi mdinareTa auzebis  

1946-1950 wlebis mdgomareobiT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

# mdinaris auzi firnis xazis 
simaRle (m) 

1 bzifi 3030 

2 kodori 3070 

3 enguri 3320 

4 rioni 3380 

5 liaxvi 3480 

6 aragvi 3500 

7 Tergi 3450 

8 asa 3460 

9 arRuni 3460 

10 piriqiTi alazani 3480 
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Tanamgzavruli informaciis gamoyenebiT Seswavlilia myinvarebis 
katalogis mixedviT dasavleT saqarTvelos 409 myinvari [25] da 
aRmosavleT saqarTvelos 130 myinvari [22_24]. Tanamgzavruli informaciiT 
miRebuli myinvarebis maxasiaTeblebi, Sedarebulia myinvarebis katalogis 
Sesabamis monacemebTan. 

Tanamgzavruli monacemebiT  miRebuli dasavleT da aRmosavleT 

saqarTvelos myinvarebis firnis xazis simaRleebis Sedareba katalogis 

monacemebis mniSvnelobebTan Sesabamisad moyvanilia cxrilebSi 5.2 da 5.3. 

am cxrilebSi mocemulia geferis meTodiT daTvlili firnis xazebis 

simaRleebis mniSvnelobebi. aqve avRniSnavT, rom Tanamgzavrli 

informaciiT firnis xazis gamosaTvlelad gamoiyeneba firnis xazis 

mniSvneloba katalogis mixedviT, romelic yvela myinvarisTvis ar aris 

gansazRvruli [7, 9]. amitom firnis xazis simaRlis mniSvneloba 

Tanamgzavruli informaciis gamoyenebiT daTvlilia, mxolod im 

myinvarebisaTvis, romelTaTvisac arsebobs Sesabamisi katalogis 

monacemi. 

 

dasavleT saqarTveloSi (cxr. 5.3): 

• Tdz-is mixedviT firnis xazis minimaluri simaRlea 2168 m (myinvari 

SU5T09104134 #132-xajali), xolo katalogis monacemebiT 2700 m 

(myinvarebi SU5T09102012-#12-ximsa da SU5T09104021-#21-maruxi); 

• firnis xazis maqsimaluri simaRlea 3824 m (myinvari SU5T09105296- 

#296a-lasili). xolo katalogis monacemebiT firnis xazis 

maqsimaluri simaRlea 3650 m (myinvari SU5T09105296-#296-lasili). 

aRmosavleT saqarTveloSi (cxr. 5.4): 

• Tdz-is mixedviT firnis xazis minimaluri simaRlea 3267 m (myinvari 

SU5V09107008-#8-Cero). xolo  katalogis monacemebiT _ 3200 m 

(myinvari SU5V09107008-#8-Cero); 

• firnis xazis maqsimaluri simaRlea 4011 m (myinvari SU4G08011047- 

#47a), xolo katalogis monacemebiT firnis xazis maqsimaluri 

simaRlea 3820 m (myinvari SU4G08011058- #58). 

zogadad SeiZleba iTqvas, rom bolo 50 wlis ganmavlobaSi 

dasavleT saqarTveloSi firnis xazis minimaluri simaRle 2700 m-dan 2774 

m-mde, xolo firnis xazis maqsimaluri simaRle 3650 m-dan 3824 m-mdea 

gazrdili. aRmosavleT saqarTveloSi firnis xazis minimaluri simaRle 

3200 m-dan 3267 m-mde,  xolo firnis xazis maqsimaluri simaRle 3820 m-dan 

4011 m-mdea gazrdili (cxr. 5.4), rac niSnavs, rom: 
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• aRmosavleT saqarTveloSi firnis xazis, rogorc minimaluri, ise 
maqsimaluri simaRleebi ufro didi mniSvnelobisaa, vidre 
dasavleT saqarTvelos myinvarebis; 

• maTi cvlilebac bolo 50 wlis ganmavlobaSi myinvarebis firnis 

xazis minimaluri mniSvneloba dasavleT saqarTveloSi ufro 

intensiurad gaizarda, vidre aRmosavleT saqarTveloSi, radgan 

dasavleT saqarTveloSi myinvarebi ufro dabla mdebareoben, 

vidre aRmosavleT saqarTveloSi da Sesabamisad maTi  dnobis 

procesic dasavleT saqarTveloSi ufro aqtiurad mimdenareobs. 

• amave dros firnis xazis  simaRlis maqsimaluri mniSvneloba 
aRmosavleT saqarTveloSi gacilebiT intensiurad gaizarda, vidre 
dasavleT saqarTveloSi, rac klimatis Tanamedrove cvlilebasTan 
aris kavSirSi. 
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cxrili 5.3. Tanamgzavruli monacemebiT  miRebuli dasavleT 

saqarTvelos myinvarebis firnis xazis simaRleebis Sedareba katalogis 

monacemebis mniSvnelobebTan 

# 

ssrk da msoflio 
katalogis mixedviT 
myinvarebis saxelw. 

da lokal. № 

myinvarebis 
msoflio 
katalogSi 
saindent. 

№, ID 

№ ssrk 
katal. 
sqemis 
mixed. 

№ 
Tdz-is  
mixed. 

firnis 
xazis 

simaRle (m) 
Tdz_is 
mixedviT 

firnis 
xazis 

simaRle (m) 
katalogis 
mixedviT 

1 ximsa, 13a SU5T09102012 12 12 2774 2700 

2 kelasuri, 13c SU5T09103014 14 14 2774 2800 

3 maruxi, 21 SU5T09104021 21 21a 2894 2700 

4 samx. sofruju, 25 SU5T09104037 37 37 3035 3250 

5 xutia, 67 SU5T09104067 67 67 2943 2900 

6 gencviSi, 69 SU5T09104069 69 69 3107 3030 

7 aCapara, 73a SU5T09104075 75 75 3014 3000 

8 kliCi, 77 SU5T09104080 80 80 3070 2850 
9 naxari, 88a SU5T09104091 91  91 2971 2930 

10 gvandra, 100 SU5T09104102 102 102a 3036 2960 
11 sakeni, 120a SU5T09104118 118 118 2967 2900 
12 Cepara, 125 SU5T09104125 125 125a 3042 3000 
13 xajali, 132 SU5T09104134 134 134 2988 2900 
14 xarixara,143a SU5T09105137 137 137 3097 3020 
15 xarixara.143b SU5T09105138 138 138 3132 3020 
16 cxvandiri,149b  SU5T09105153 153  153a 3168 3010 
17 151b SU5T09105159 159 159 3034 3010 

18 
151c 

 
SU5T09105160 160 

160a 3058 3010 
160b 3058 3010 

19 152 SU5T09105161 161 161a 3003 3010 
20 154a SU5T09105164 164 164 3388 3160 
21 154b SU5T09105165 165 165 3357 3160 
22 STavleri,177 SU5T09105187 187 187 3107 3080 

23 
193b 

 
SU5T09105200 200 

200a 3240 3050 
200b 3240 3050 

24 
Crd. leadaSti, 

206 SU5T09105211 211 211 3099 3080 

25 samx. leadaSti,207 SU5T09105212 212  212a 3227 3120 

26 
baki,223b 

 
SU5T09105222 222 

222a 3191 3050 
222b 3191 3050 

27 ladvali,222c SU5T09105225 225 225a 3301 3150 

28 
calgmili,221 

 SU5T09105226 226 
226a 3159 3120 
226b 3159 3120 

29 lakra,220 SU5T09105227 227 227a 3307 3100 
30 qviSi,215 SU5T09105229 229 229a 3441 3240 

31 
dolra,219a 

 
SU5T09105234 234 

234a 3516 3310 
234b 3516 3310 

32 uSba,229 SU5T09105241 241 241a 3339 3290 

33 
WalaaTi, 231b 

SU5T09105245 245 245 3016 2980 

34 
234a 

SU5T09105246 246 246 3196 3060 

35 
lexziri, 234b 

SU5T09105247 247 
247a 3186 3090 

247b 3186 3090 

36 
muryvami, 237a   

SU5T09105253 253 
253a 3375 3230 

253b 3466 3230 
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37 
237b 

SU5T09105254 254 254 3236 3230 

38 

tviberi, 241a 

(tviberi-asmaSi) 

SU5T09105260 260 

 

260a 3247 3150 

seri 260b 
3247 3150 

iriTi 260c 
3247 3150 

Zinali 260d 
3247 3150 

liWadi (liCaTi) 260e 
3247 3150 

ToTi 260f 
3247 3150 

39 
yviTlodi, 241i 

SU5T09105268 268 268a 3235 3160 

40 

waneri, 245c 
SU5T09105275 275 

275a 3175 3190 

275b 3175 3190 

275c 3175 3190 

41 
nageba, 251a 

SU5T09105279 279 279a 3369 3160 

42 
hadiSi, 252c 

SU5T09105286 286 286 3475 3430 

43 
xalde, 255d 

SU5T09105290 290 
290a 3466 3440 

290b 3466 3440 

44 

 

Sxara, 256b 
SU5T09105294 294 

294a 3411 3410 
294b 3411 3410 
294c 3411 3410 
294d 3411 3410 
294e 3411 3410 
294f 3411 3410 

45 
namyvvami, 258 

SU5T09105295 295 295a 3483 3350 

46 
lasili, 259 

SU5T09105296 296 296a 3824 3650 

47 
laila, 275a 

SU5T09105314 314 314a 3100 3050 

48 

laila, 275c 
SU5T09105321 321 

321a 3230 3050 
321b 3230 3050 
321c 3230 3050 

49 
yoruldaSi 

SU5T09106344 344 344a 3324 3330 

50 
edena,329 

SU5T09106362 362 362a 3364 3180 

51 
zofxito,332b 

SU5T09106366 366 366a 3147 3140 

52 
kirtiSo,350 

SU5T09106382 382 382 3233 3150 

53 
boyo,359 

SU5T09106394 394 394 3463 3380 

54 
Tbilisa,362 

SU5T09106396 396 396 3525 3400 
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cxrili 5.4. Tanamgzavruli monacemebiT  miRebuli aRmosavleT 

saqarTvelos myinvarebis firnis xazis simaRleebis Sedareba katalogis 

monacemebis mniSvnelobebTan 

# 

ssrk da msoflio 
katalogis mixedviT 
myinvarebis saxelw. 

da lokal. № 

myinvarebis 
msoflio 
katalogSi 
saindent. 

№, ID 

№ ssrk 
katal. 
sqemis 
mixed. 

№ 
Tdz-is  
mixed. 

firnis 
xazis 

simaRle (m) 
Tdz_is 
mixedviT 

firnis 
xazis 

simaRle (m) 
katalogis 
mixedviT 

1 92a SU4G09301006 6 6 3720 3540 

2 
Cero 92 SU4G09301008 8 8 3603 3560 

3 
aRm.diklo,93 SU4G09301011 11 11 3706 3590 

4 
das. diklo, 94 SU4G09301012 12 12 3425 3410 

5 
Cigos myin.№4,97 SU4G09301014 14 14 3683 3610 

6 
Cigos myin.№1,100 SU4G09301015 15 15 3689 3650 

7 

cent. 
didixevi,101c SU4G09301018 18 18 3691 3640 

8 
das. didixevi, 101 SU4G09301019 19 19 3659 3610 

9 
169 SU4G08012002 2 2 3654 3530 

10 
168 SU4G08012003 3 3 3728 3650 

11 

dakvexis 
myinvari,106 SU4G09301021 21 

21a 3837 3730 

21b 
3972 3730 

12 

dasavleT 
Tebulo,106a SU4G09301022 22 22 3798 3700 

13 
acunta,107 SU4G09301023 23 23 3705 3650 

14 
6 SU5V09107006 6 6 3418 3350 

15 
391 SU5V09107008 8 8 3267 3200 

16 
396 SU5V09107022 22 22 3313 3300 

17 
abudelauri, 399 SU5V09107026 26 26 3335 3310 

18 
WaWi, 242 SU4G08011046 46 46 3665 3660 

19 

 

242b 

 

SU4G08011047 

 

47 

47a 4011    3720 

47b 3821 3720 

20 
devdoraki,241 SU4G08011048 48 48 3326 3260 

21 
abano, 240 SU4G08011049 49 49 3735 3700 

22 
გერგეტი SU4G08011052 52 52 3771 3650 
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23 35 SU4G08011056 56 56 3889 3680 

24 
denkera, 234 SU4G08011057 57 57 3848 3770 

25 
234a SU4G08011058 58 58 3818 3820 

26 
233a SU4G08011059 59 59 3765 3760 

27 
mna, 233 SU4G08011060 60 60 3568 3480 

28 
232 SU4G08011061 61 61 3681 3700 

29 
aRm. suaTisi 231 SU4G08011062 62 62 3615 3500 

30 
Sua suaTisi,230 SU4G08011063 63 63 3583 3520 

 
das. suaTisi,229 SU4G08011064 64 64 3707 3600 

31 
223 SU4G0811071 71 71 3552 3480 

32 
222 SU4G0811072 72 72 2592 3490 

33 
217a SU4G0811075 75 75 3541 3500 

34 
216 SU4G0811078 78 78 3569 3510 

35 
siverauti, 215 SU4G0811079 79 79 3606 3560 

36 
213 SU4G0811081 81 81 3441 3390 

37 
212 SU4G0811083 83 83 3453 3310 

38 
212b SU4G0811084 84 84 3328 3280 

39 
211a SU4G0811085 85 85a 3440 3400 

 
   85b 3409 3400 

40 

 

211 SU4G0811086 86 86a 3384 3240 

 
   86b 3326 3240 

41 
207 SU4G0811088 88 88 3473 3440 

42 
193 SU4G08011096 96 96 3588 3580 

43 
197 SU4G08011097 97 97 3610 3600 

44 
kibiSa,185 SU4G0811106 106 106a 3400 3350 

45 
184 SU4G0811109 109 109 3688 3590 

 

literaturuli wyaroebis [36] mixedviT dasavleTidan 

aRmosavleTisken agreTve maRldeba myinvarebis mdebareoba zRvis donidan 

(anu e.w. myinvarebis minimaluri simaRle, an sxvanairad, myinvaris enis 

bolos mdebareoba, Cv. SeniSv.). md. bzifis xeobaSi myinvarebi 2600 m 

simaRleze, mdebareoben. engurisa da rionis xeobebSi myinvarebi ki zRvis 
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donidan 2970-2990 m-ze mdebareoben, xolo aRmosavleT saqarTvelos 

mdinareTa auzebSi myinvarebi 3000-3200 m-zea ganlagebuli.  

Tanamgzavruli monacemebiT  miRebuli dasavleT da aRmosavleT 

saqarTvelos myinvarebis minimaluri simaRleebi agreTve izrdebian 

dasavleTidan aRmosavleTisken.  

dasavleT saqarTvelos myinvarebidan yvelaze dabla ganlagebulia 

mdinare kodoris auzSi mdebare mdinare kliCis auzis #77 myinvari, 

romelic mdebareobs zRvis donidan 1792 m-ze. katalogis monacemebis 

mixedviTac es myinvari mdebareobs yvelaze dabla, 1740 m-ze. yvelaze 

didi minimaluri simaRle (4504 m) gaaCnia mdinare enguris marjvena 

Senakadebis auzSi mdebare myinvar Sxaras danawevrebis Sedegad 

warmoqmnili mcire myinvar #294e-s. katalogis monacemebis mixedviT 

yvelaze maRla 3600 m (minimaluri simaRlis maqsimaluri mniSvneloba) 

simaRleze mdebareobs mdinareebis mulxrasa da enguris auzSi, mdinare 

mestiWalas auzis #251 myinvari.  

aRmosavleT saqarTvelos myinvarebidan yvelaze dabla 

ganlagebulia myinvarwveris masivSi mdebare devdorakis #48 myinvari, 

romelic mdebareobs zRvis donidan 2392 m-ze. katalogis monacemebis 

mixedviTac es myinvari yvelaze dabla, 2260 m simaRleze mdebareobs. 

yvelaze maRla 4031 m-is simaRleze mdebareobs myinvarwveris masivSi 

ganlagebuli #47a mcire myinvari. katalogis monacemebis mixedviT 

yvelaze maRla 3760 m simaRleze mdebareobda myinvarwveris masivis #45 

mcire myinvari, romelic amJamad gamqralia. 

amgvarad, bolo 50 wlis ganmavlobaSi dasavleT saqarTveloSi 

myinvarebis mdebareoba zRvis donidan anu myinvarebis minimaluri 

simaRlis minimaluri mniSvneloba 1740 m-dan 1792 m-mde, xolo minimaluri 

simaRlis maqsimaluri mniSvneloba 3600 m-dan 4504 m-mde gaizarda. 

aRmosavleT saqarTveloSi minimaluri simaRlis minimaluri mniSvneloba 

2260 m-dan 2392 m-mde,  xolo minimaluri simaRlis maqsimaluri 

mniSvneloba 3760 m-dan 4031 m-mde gaizarda (cxr.5.6), rac niSnavs:  

• aRmosavleT saqarTveloSi minimaluri simaRlis rogorc 

minimaluri, ise maqsimaluri mniSvnelobebi ufro didia, vidre 

dasavleT saqarTvelos myinvarebis.  

• rac Seexeba mniSvnelobebis cvlilebis intensivobas, bolo 50 

wlis ganmavlobaSi myinvarebis minimaluri simaRlis minimaluri 

mniSvnelobebi aRmosavleT saqarTveloSi ufro intensiurad 

gaizarda, vidre dasavleT saqarTveloSi. 

• amave dros minimaluri mniSvnelobebis maqsimaluri mniSvnelobebi 

dasavleT saqarTveloSi gacilebiT intensiurad gaizarda, vidre 

aRmosavleT saqarTveloSi, rac daTbobis Sedegad myinvarebis 
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danawevrebis procesebs ukavSirdeba. dasavleT saqarTveloSi 

myinvarebi ufro dabla mdebareoben, vidre aRmosavleT 

saqarTveloSi da Sesabamisad maTi  danawevrebis procesic 

dasavleT saqarTveloSi ufro aqtiurad mimdenareobs. 

cxrilebSi 5.5 da 5.6 mogvyavs saqarTvelos myinvarebis firnis xazis 

simaRlis da zRvis donidan mdebareobis minimaluri da maqsimaluri 

mniSvnelobebi. 

 

cxrili 5.5. saqarTvelos myinvarebis firnis xazis simaRlis minimaluri 

da maqsimaluri mniSvnelobebi 

 

saqarTvelos myinvarebis firnis xazis simaRlis minimaluri da 
maqsimaluri mniSvnelobebi 

 dasavleT saqarTvelo aRmosavleT saqarTvelo 
 katalogiT 

(m) 
Tdz-iT  

(m) 
Δ 
(m) 

katalogiT 
(m) 

Tdz-iT  
(m) 

Δ 
(m) 

minimaluri 2700 2774 74 3200 3267 67 
maqsimaluri 3650 3824 174 3820 4011 191 

 

cxrili 5.6. saqarTvelos myinvarebis mdebareoba zRvis donidan 

(minimaluri simaRlis  minimaluri da maqsimaluri mniSvnelobebi) 

 

saqarTvelos myinvarebis mdebareoba zRvis donidan (minimaluri 
simaRlis  minimaluri da maqsimaluri mniSvnelobebi) 

 dasavleT saqarTvelo aRmosavleT saqarTvelo 

 katalogiT 
(m) 

Tdz-iT  
(m) 

Δ 
(m) 

katalogiT 
(m) 

Tdz-iT  
(m) 

Δ 
(m) 

minimaluri 1740 1792 52 2260 2392 132 

maqsimaluri 3600 4504 904 3760 4031 271 

 

klimatis globaluri daTboba, zogadad negatiur zemoqmedebas 

axdens myinvarebze. gansakuTrebiT naTlad es viTareba vlindeba mcire 

myinvarebis SemTxvevaSi [3_6, 8, 11, 13]. 

calke sakiTxia, Tu rogor unda Catardes mcire myinvarebis zomisa 

da sxva parametrebis cvlilebis gansazRvra droSi. 1960 _−1970-ian wlebSi 

sabWoTa kavSirSi sakmaod didi samuSao Catarda, myinvarebis mdgomareobis 

Sesaxeb  informaciis Sesagroveblad, ris safuZvelzec Seiqmna myinvarebis 

katalogi. myinvarebis katalogSi saqarTvelos myinvarebi calke ar aris 

gamoyofili. isini yofili sabWoTa kavSiris kavkasiis myinvarul 

sistemaSia moqceuli. saqarTvelos myinvarebi ganxilulia 1975 [22, 25] da 
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1977 [23, 24] wlebSi gamocemul katalogebSi. faqtobrivad sabWoTa 

kavSiris myinvarebis katalogi 50 wlis winaTaa Seqmnili, xolo dedamiwis 

Tanamgzavruli dakvirvebebiT mcire myinvarebis kvleva mxolod am da wina 

aTwleulebis monacemebiTaa SesaZlebeli. droSi es sxvaoba winapirobas 

qmnis myinvarebis dinamikis Sesaswavlad. cxadia miRebuli Sedegebi asaxavs 

klimatis Tanamedrove cvlilebis zegavlenas myinvarebis mdgomareobaze. 

dResdReobiT mcire myinvarebis mdgomareobis miwispira 

dakvirvebebiT garkveuli regularobiT gaSuqeba faqtobrivad 

SeuZlebelia. am myinvarebis Seswavla dedamiwis Tanamgzavruli 

dakvirvebebiT efeqturi alternativaa maTi kvlevebisaTvis da sxvadasxva 

samecniero-praqtikuli amocanis gadaWrisaTvis. 

samuSaoebis Sesasruleblad gamoyenebulia meTodologia, romelic 

avtorebis mier aris SemuSavebuli [2_6]. Mmcire myinvarebis kvlevisas 

wamoiWreba xolme sxvadasxva tipis sirTule, romelTagan erT-erTi 

ZiriTadia Tanamgzavrul suraTze asaxuli mcire myinvarebis 

identificireba maTi mcire zomebis gamo. am problemis gadasaWrelad 

gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia 

myinvarebis da Sesabamis mdinareTa auzebis mdebareoba.  

mcire myinvarebis cvlilebis Sefaseba SesaZlebelia Tanamgzavruli 

informaciiT miRebuli  maxasiaTeblebis SedarebiT myinvarebis katalogis 

monacemebTan. dasavleT saqarTvelos myinvarebi katalogis 9 sqemaze 

(katalogis sur. 4_12-ze) arian warmodgenili [25], xolo aRmosavleT 

saqarTvelos myinvarebi _ katalogis 6 sqemaze [22_24].  

suraTze 5.2 warmodgenilia dasavleT saqarTvelos myinvaruli 

auzebis ganlagebis saerTo sqema, romlis sazRvrebSic ganlagebuli arian 

katalogSi warmodgenili 4−12 suraTebze naCvenebi myinvarebi. sul 409 

myinvari. 
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sur. 5.2. dasavleT saqarTvelos myinvaruli auzebis ganlagebis 

saerTo sqema, romlis sazRvrebSic ganlagebuli arian katalogis 4−12 

suraTebze naCvenebi myinvarebi. sur.4 − myinvarebi #1−61, sur.5 − myinvarebi 

#62−136, sur.6 − myinvarebi #137−243, sur.7 − myinvarebi #244−295, sur.8 − 

myinvarebi #296−325 da #335−342, sur.9 − myinvarebi #326−334, sur.10 − 

myinvarebi #343_360, sur.11 − myinvarebi #361−400, sur.12 − myinvarebi 

#401_409. 

 

myinvarebis katalogSi saerTo sqemis suraTis warweris qveS 

miTiTebaa: sur.4 − myinvarebi #1−61, sur.5 − myinvarebi #62−136, sur.6 − 

myinvarebi #137−247, sur.7 − myinvarebi #248−310, sur.8 − myinvarebi #311−341 

da #351−358, sur.9 − myinvarebi #342−350, sur.10 − myinvarebi #359−376, sur.11 

− myinvarebi #377_418, sur.12 _ myinvarebi #419_427. e.i sul sqemebze 

warmodgenilia 427 myinvari. es  ar Seesabameba katalogis Sesabamis 

sqemebze mocemul nomrebs, sadac  saboloo jamSi myinvarebis raodenoba 

aris 409. sur. 2.1-ze warweris qveS miTiTeba dazustebulia  Cvens mier. 

dasavleT saqarTvelos  myinvarebis identificirebisaTvis 

ZiriTadad gamoyenebulia  myinvarebis katalogSi moyvanili sqemebi, sadac 

naCvenebia myinvarebis da Sesabamis mdinareTa auzebis mdebareoba. 

dasavleT saqarTvelos myinvarebi identificirebulia katalogis 9 

sqemebis mixedviT, sadac me-7 sqema auzebis mixedviT samad davyaviT, xolo 

me-8 sqema orad da sabolood miviReT 12 sqema da Sesabamisad 12 cxrilSi 

Tanmimdevrulad warmovadgineT dasavleT saqarTvelos myinvarebis 

maxasiaTeblebi. es cxrilebia: 
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cxrili 1. mdinareebis bzifis, kelasuris da kodori-amtkelis 

Senakadebis da CxalTis auzebis myinvarebi #1–61, sul 61 

(katalogis sur. 4); 

cxrili 2. mdinare kodoris zemo welis myinvarebi #62−136, sul 75 

(katalogis sur. 5); 

cxrili 3. mdinareebis nenskras, nakras da dolras (mdinare enguris 

marjvena Senakadi) auzebis myinvarebi #137_243, sul 107 

(katalogis sur. 6); 

cxrili 4. mdinareebis mulxrasa da enguris auzSi mdebare mdinare 

mestiWalas auzis myinvarebi #244−259, sul 16 (katalogis 

sur. 7); 

cxrili 5. mdinare enguris auzSi mestiWalas SesarTavis zeviT 

mdebare mdinare mulxras auzis myinvarebi #260−282, sul 

23 (katalogis sur. 7); 

cxrili 6. mdinare enguris marjvena Senakadebis auzebis myinvarebi 

#283-295, sul 13 (katalogis sur. 7); 

cxrili 7. svaneTis qedis CrdiloeT ferdobis myinvarebi #296–325, 

sul 30 (katalogis sur. 8); 

cxrili 8. adiSis qedis CrdiloeT kalTis myinvarebi #326−334, sul 9 

(katalogis sur. 9);  

cxrili 9. svaneTis qedis samxreT ferdobis myinvarebi #335−342, sul 

8 (katalogis sur. 8); 

cxrili 10. mdinareebis yoruldaSis, cxeniswylis, mdinare rionis 

marjvena Senakadebis auzebi myinvarebi  #343−360, sul 18 

(katalogis sur. 10); 

cxrili 11. mdinare rionis zemo welis auzis myinvarebi #361−400, sul 

40 (katalogis sur. 11); 

cxrili 12. mdinare jejoras (mdinare rionis marcxena Senakadi) auzis 

myinvarebi #401−409 sul 9 (katalogis sur. 12). 

aRmosavleT saqarTvelos saidentifikacio myinvarebi myinvarebis 

katalogis eqvs sqemazea datanili [22_24] da Sesabamisad Sedgenilia 

myinvarebis maxasiaTeblebis 6 cxrili (sul 130 myinvari): 

cxrili 1. gakosa da piriqiTa alaznis mdinareTa auzebis myinvarebi 

#6_#19, sul 14; 

cxrili 2. md. asas (saqarTveloSi md. arxotiswylis) auzis 

myinvarebi #1−#3, sul  3;  

cxrili 3. piriqiTa alaznis auzis, piriqiTi qedis samxreTi kalTis 

da acuntas qedis aRmosavleT kalTis myinvarebi #20−#33, 

sul 14;  
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cxrili 4. mdinare mtkvris marcxena Senakadebis auzebis myinvarebi 

#1−#27, sul 27; 

cxrili 5. mdinareebis fiagdonis, gizeldonis da mdinare Tergis  

zemo   welis auzebis myinvarebi (#44−#109), sul 66; 

cxrili 6. mdinare arRunis auzis myinvarebis maxasiaTeblebi 

(#10−#15), sul 6. 

aRmosavleT saqarTvelos mcire myinvarebis ganxilvisas katalogis 

monacemebma saSualeba mogvca Segvedarebina isini Tdz-iT miRebul 

Sesabamis monacemebs, radgan mdinareTa auzebis mixedviT aRricxul 

myinvarebis saeWvo monacemebi TiTqmis ar Segvxvda an maTi gamosworeba 

SesaZlebeli gaxda swori identifikaciis da saeqsperto codnis 

gamoyenebiT.  

aRmosavleT saqarTvelos myinvarebisagan gansxvavebiT, dasavleT 

saqarTvelos mcire myinvarebis Seswavlisas gamovricxeT is myinvarebi, 

romelTa monacemebi katalogis mixedviT saeWvoa da sando 

monacemebisaTvis davTvaleT mcire myinvarebis raodenoba daaxloebiT 50 

wlis Semdeg Tdz-is mixedviT. cxrilSi 5.7 warmodgenilia dasavleT 

saqarTvelos  myinvarebis katalogis 12 sqemis mixedviT mcire myinvarebis 

raodenoba katalogis farTobis sando monacemebis  da Tdz-is mixedviT. 
 

cxrili 5.7. dasavleT saqarTvelos myinvarebis katalogis 12 sqemis 

mixedviT Sedgenil cxrilebSi moyvanili  mcire myinvarebis raodenoba 

katalogis farTobis sando monacemebis da Tdz-is mixedviT 

 

sqema 
# 

mcire  
myinvarebi 
katalogis 
mixedviT 

Tdz-is monacemebiT identificirebuli 
mcire myinvarebi 

Mmcire  
myinvari 

Tovlnari gamqrali 
myinvari 

sul 

1 25 8 32 0 40 

2 42 16 52 1 69 
3 46 11 82 2 95 

4 10 4 9 1 14 

5 11 5 13 0 18 

6 4 2 3 0 5 

7 13 4 24 1 29 

8 6 2 13 2 17 

9 5 1 3 2 6 

10 11 4 9 1 14 

11 12 8 7 0 15 

12 2 0 1 1 2 

სულ 187 65 248 11 324 
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amrigad, dasavleT saqarTvelos myinvarebis 12 sqemebis mixedviT 

Sedgenil cxrilebSi moyvanilia 187 mcire myinvaris katalogis mixedviT 

farTobis Sesaxeb sando monacemi (sul katalogSi aRricxulia 265 mcire 

myinvari). Tdz-is safuZvelze yvela maTganis Sesabamisi monacemi 

gansazRvrulia. myinvarebis danawevrebisa da dnobis Sedegad mcire 

myinvarebis raodenoba Seicvala. Tdz-is monacemebis mixedviT dasavleT 

saqarTveloSi 324 mcire myinvari, Tovlnari da gamqrali myinvaria, 

romelTagan 

• darCenilia 65 mcire myinvari anu Tdz-iT miRebulis 20.1%; 

• gadna da Tovlnarad iqca 248 anu Tdz-iT miRebulis 76.5%; 

• gaqra e.i mTlianad gadna 11, anu Tdz-iT miRebulis 3.4%. 

katalogSi aRricxuli dasavleT saqarTvelos mcire myinvarebis 

farTobis Sesaxeb sando monacemebi gaaCnia 187-s. amJamad am myinvarebidan 

Tdz-is mixedviT darCenilia 65 mcire myinvari (34.8%), rac imas niSnavs, 

rom danarCeni 122 (64.2%) mcire myinvari gadna da Tovlnarad iqca, an 

saerTod gaqra.   

aRmosavleT saqarTvelos mcire myinvarebis Seswavlisas 

davadgineT, rom mcire myinvarebis 70% meti mTlianad an nawilobriv 

gadna klimatis regionuli zemoqmedebis Sedegad [3_6, 8, 11, 13]. cxrilSi 

5.8 warmodgenilia  aRmosavleT saqarTvelos myinvarebis katalogis 6 

sqemebis mixedviT Sedgenil cxrilebSi moyvanili mcire myinvarebis 

raodenoba Tdz-is da myinvarebis katalogis mixedviT. 
 

cxrili 5.8. aRmosavleT saqarTvelos myinvarebis katalogis 6 

sqemis mixedviT Sedgenil cxrilebSi moyvanili mcire myinvarebis 

raodenoba katalogis da Tdz-is mixedviT 

 

sqema/ 

cxril

i 

# 

mcire  

myinvarebi 

katalogis 

mixedviT 

Tdz-is monacemebiT identificirebuli 

mcire myinvarebi 

Mmcire  
myinvari 

 

Tovlnari gamqrali 
myinvari 

sul 

1 13 10 4 0 14 

2 2 2 0 0 2 
3 12 3 6 3 12 

4 24 2 9 13 24 
5 48 12 31 11 54 

6 6 1 8 0 9 

სულ 105 30 58 27 115 
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aRmosavleT saqarTveloSi, sabWoTa kavSiris katalogis mixedviT, 

aRricxulia 105 mcire myinvari. myinvarebis danawevrebisa da galRobis 

Sedegad mcire myinvarebis raodenoba Seicvala. Tanamgzavruli 

monacemebiT aRmosavleT saqarTveloSi identificirebulia 115 mcire 

myinvari, Tovlnari da gamdnari myinvari, romelTagan  

• darCenilia 30 mcire myinvari, anu identificirebulis 26.1%;  

• gadna da Tovlnarad iqca 58, anu identificirebulis 50.4%; 

• gaqra e.i. mTlianad gadna 27, anu identificirebulis 23.5%;  

amgvarad, myinvarebis katalogSi aRricxuli aRmosavleT 

saqarTvelos 105 mcire myinvaridan amJamad klimatis globaluri 

daTbobis gamo darCa mxolod 30 mcire myinvari (28.6%), rac niSnavs, rom 

75 (71.4%) mcire myinvari an Tovlnarad iqca, an saerTod gaqra. 

maSasadame, aRmosavleT saqarTveloSi myinvarebis dnobis procesi 

ufro aqtiuria, vidre dasavleT saqarTveloSi. 

rac Seexeba saqarTvelos udides myinvarebs. aRmosavleT 

saqarTveloSi mxolod erTi myinvaria aRm. suaTisi (10.2 km2), romlis 

farTobi katalogis mixedviT metia 10 km2-ze, Tumca Tdz-is monacemiT 

misi farTobi gaxda 7.927 m2. amdenad Tanamgzavruli monacemebiT 

aRmosavleT suaTisi, marTalia didi myinvarebis gradaciaSia, magram 

aRar miekuTvneba saqarTvelos udides myinvarebs. 

moviyvanoT dasavleT saqarTvelos udidesi myinvarebis CamonaTvali  

da mTliani farTobis mniSvnelobebi km2-Si Sesabamisad Tdz-sa da 

katalogis mixedviT: 

1. #245a _ WalaaTi (11.7, 11.3) (katalogis monacemi saeWvoa); 

2. #247a _−lexziri (24.8, 33.7), Tumca Tu mTlian farTobSi 

gavarTianebT misi nakadis #247b farTobsac (6.5km2), romelic 
amJamad gancalkavebulia, maTi jamuri farTobi 31,3 km2-is tolia. 
lexziri amJamad saqarTvelos yvelaze didi myinvaria;  

3. #260a _ tviberi (6.96, 20.1). es aris Tdz-s monacemiT asmaSi-tviberiს 

da ToTis (#260a) myinvaris farTobi. Tu am farTobs daumatebT 

seris (#260b), iriTis (#260c) Zinalis (260d), liWadis (260e), 

lasxedaris (#260f) myinvarebis farTobs jamuri farTobi tolia 
19.26 km2-is.  

4. #268a yviTlodi (9.9, 11.9); 

5. #275a _ waneri (14.7 da 11.6, 28.8). Tanamgzavruli suraTis mixedviT 

igi gaiyo or nakadad: #275a _−samxreT waneri (14.7km2) da #275b _   

CrdiloeT  waneri (11.6 km2). misi orive nakadis myinvarebis jamuri 
farTobi 26.3  km2-ia;  

6. #290a _−xalde (10.4, 11.0); misi maqsimaluri simaRle Tdz-iT  4970 m-
ia, xolo katalogiT 4100 m; F 
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amgvarad dasavleT saqarTveloSi katalogis mixedviT aRricxulia 

6 udidesi myinvari, xolo Tanamgzavruli monacemebiT tviberis da 

yviTlodis myinvari didi myinvarebis kategorias aRar miekuTvneba, xolo 

waneri daiyo or udides myinvarad. amgvarad Tanamgzavruli distanciuri 

monacemebis mixedviT amJamad 5 udidesi myinvaria. udides myinvarTa Soris 

udidesia #247a _−lexziri (24.8, 33.7). 

sainteresoa, rom dasavleT saqarTveloSi katalogis mixedviT 

maqsimaluri simaRlis yvelaze didi mniSvneloba 4400 m aqvs  did 

myinvars #294 Sxaras (5.2 km2). Tanamgzavruli monacemebiT Sxaras myinvari 

danawevrda ZiriTad, 3.9 km2 farTobis myinvarad da  xuT mcire myinvarad. 

erTerTi maTganis (#294f) maqsimaluri simaRlea 5174 m farTobi (0.1 km2). 

es mniSvneloba myinvarebis maqsimaluri simaRlis mniSvnelobebs Soris 

yvelaze didia.  

suraTze 5.3 warmodgenilia #294 _ Sxaras myinvaruli auzis 

Tanamgzavruli suraTi da topografiuli ruka. Tanamgzavrul  naTlad 

Cans mcire myinvarebi, maT Soris #294f yvelaze maRla mdebareoბs. 

topografiul rukasTan Sedareba ki gviCvenebs, rom igi adre myinvar 

Sxaras ZiriTad sxeuls ekuTvnoda. Sxaras myinvaris degradaciisa da 

danawevrebis Sedegad mas gamoeyo mcire myinvarebi. 

 

  
ა ბ 

sur. 5.3. #294 _ −myinvari Sxara. a _  dazustebulia konturebi Google 

Earth 2011 wlis 19 seqtemberis Tanamgzavruli suraTis mixedviT, b _  

miRebuli konturebis Sedareba topografiul rukaze asaxul myinvarebis 

konturebTan 
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aRmosavleT saqarTveloSi yvela didi myinvari katalogis mixedviT 

miekuTvneba me-5 sqemas − fiagdonis, gizeldonis da mdinare Tergis zemo 

welis auzebis myinvarebi. saqarTvelos myinvarebi miekuTvnebian Tergis  

zemo welis auzs. katalogis mixedviT aRmosavleT saqarTveloSi 

mxolod erTi udidesi myinvaria _ aRmosavleT suaTisi, romlis farTobi 

katalogiT 10.2 km2-ia. Tdz-is monacemiT misi farTobi gaxda 7.9 km2. sul 

aRmosavleT saqarTveloSi katalogSi aRricxulia 9 didi myinvari 

(frCxilebSi mocemulia Tdz-is da katalogis farTobis monacemebi km2-

Si):  

 

1. #46 _−WaWi (2.3, 2.8); 

2. #48 _−devdoraki (6.2, 7.0); 

3. #52 _−gergeti (5.2, 8.3); 

4. #57 _−denkera (0.7, 2.4); 

5. #60 _ mna (3.1, 4.6); 

6. #61 _−(2.4, 2.1); 

7. #62 _−aRm. suaTisi (7.9, 10.2); 

8. #63 _−Sua suaTisi (2.1, 2.5); 

9. #64 _−das. suaTisi (1.8, 2.4). 

 

amgvarad, aRmosavleT saqarTveloSi Tdz-iT sul 7 didi myinvaria. 

Tdz-iT miRebuli saqarTvelos myinvarebis konturebis Sedarebam 

topografiul rukebze asaxul myinvarebis konturebTan saSualeba mogvca  

gamogvetana mniSvnelovani daskvna, rom დააxloebiT bolo 50 wlis 

ganmavlobaSi  saqarTvelos yvela myinvaris farTobi Semcirda. 

igive daskvnamde mivdivarT saqarTvelos myinvarebis maxasiaTeblebis 

statistikuri analizis Sedegad, risTvisac Cvens mier Sedgenili 

cxrilebis mixedviT SevadgineT dasavleT da aRmosavleT saqarTvelos 

myinvarebis Tanamgzavruli da katalogis farTobebis mixedviT 

ranJirebuli cxrilebi. am cxrilebma saSualeba mogvca gamogveTvala  

myinvarebis raodenoba da maT mier dakavebuli farTobebi myinvarebis 

farTobebis (S) gradaciebis mixedviT (km2-Si):  

1. 0 <= S < 0,005 gamqrali myinvari; 

2. 0,005 <= S < 0.1 Tovlnari; 

3. 0.1 <= S <= 0.5 mcire myinvari;  

4. 0.5 < S <=2 saSualo myinvari; 

5. S > 2 didi myinvari. 

 gamoviTvaleT, rom dasavleT saqarTveloSi Tdz-iT  

identificirebulia: 
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1. 15 gamqrali myinvari 

2. 449 Tovlnari;  

3. 214 mcire myinvari; 

4. 78 saSualo myinvari; 

5. 33 didi myinvari; 

sul identificirebulia 789 myinvari: 15 gamqrali, 449 Tovlnari da 

325 myinvari. 

dasavleT saqarTveloSi katalogis mixedviT aRricxulia: 

1. 0 Tovlnari;  

2. 265 mcire myinvari; 

3. 108 saSualo myinvari; 

4. 36 didi myinvari; 

sul 409 myinvari 

Sesabamisad aRmosavleT saqarTveloSi Tdz-iT identificirebulia: 

1.  gamqralia 27  

2.  61 Tovlnari;  

2.  44 mcire myinvari; 

3.  6 saSualo myinvari; 

4.  7 didi myinvari; 

sul identificirebulia 146 myinvari: 27 gamqrali myinvari, 61 

Tovlnari da 57 myinvari.  

aRmosavleT saqarTveloSi katalogis mixedviT aRricxulia: 

1. 0 Tovlnari;  

2. 105 mcire myinvari; 

3. 18 saSualo myinvari; 

4. 9 didi myinvari; 

sul 132 myinvari 

imasTan dakavSirebiT, rom katalogSi aRricxuli dasavleT 

saqarTvelos myinvarebis farTobebis 409 mniSvnelobidan 99-is  

mniSvneloba saeWvoa, sando statistikuri monacemebis miRebis mizniT 

saeWvo  mniSvnelobis mqone myinvarebis maxasiaTeblebi amoviReT 

farTobis mixedviT ranJirebuli cxrilidan da sando monacemebisaTvis 

gamoviTvaleT saqarTvelos myinvarebis  maxasiaTeblebis (maqsimaluri 

sigrZe, minimaluri da firnis xazis simaRle) maqsimaluri, minimaluri da 

monacemebis generaluri rigis saSualo mniSvnelobebi sam gradaciaSi 

(cxr. 5.9 da 5.10). 
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cxrili 5.9. dasavleT saqarTvelos myinvarebis maqsimaluri sigrZe (km)  

Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 
 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 0.1 0.1 1.9 1.6 0.7 0.7 
saSualo 0.5 0.4 3.0 3.6 1.7 1.6 

didi  2.6 1.1 10.8 11.8 5.2 4.9 

 

cxrili 5.10. aRmosavleT saqarTvelos myinvarebis maqsimaluri sigrZe(km)  

Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 
 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 0.3 0.2 1.8 1.7 0.8 0.8 
saSualo 1.2 1.4 3.8 4.1 2.2 2.0 

didi  3.2 2.3 7.1 8.5 4.8 4.7 

 

rogorc 5.9 da 5.10 cxrilidan Cans saqarTvelos yvelaze grZeli 

myinvari dasavleT saqarTveloSia. Tdz-iT misi sigrZea 10.8 km da 

katalogiT 11.8 km. es myinvaria lexziri (#247a). saSualo da didi 

myinvarebisaTvis maqsimaluri sigrZis saSualo mniSvnelobebi gazrdilia, 

rogorc aRmosavleT, ise dasavleT saqarTveloSi. amasTan didi 

myinvarebi ufro grZelia dasavleT saqarTveloSi, xolo saSualo 

myinvarebi ufro grZelia aRmosavleT saqarTveloSi. 

dasavleT da aRmosavleT saqarTvelos myinvarebis minimaluri 

simaRlis mniSvnelobebi gradaciebis mixedviT Tdz-is da katalogis 

monacemebiT Sesabamisad moyvanilia  5.11 da 5.12 cxrilebSi. 

 

cxrili 5.11. დაsavleT saqarTvelos myinvarebis minimaluri simaRle (km)  

Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 
 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 1792 1740 4504 3600 3031 2901 
saSualo 2286 2100 3246 3240 2871 2786 

didi  2212 2020 2941 2870 2627 2464 
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cxrili 5.12. aRmosavleT saqarTvelos myinvarebis minimaluri simaRle 

(km) Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 

 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 2804 2780 4031 3770 3382 3270 
saSualo 3020 2860 3655 3450 3352 3139 

didi  2392 2269 3292 3500 3036 2997 

 

5.11 da 25.11 cxrilebidan Cans Tdz-is monacemebiT myinvarebis 

minimaluri simaRleebis saSualo mniSvnelobebi yvela gradaciisaTvis  

gazrdilia katalogis mniSvnelobebTan SedarebiT. amasTan aRmosavleT 

saqarTveloSi myinvarebis minimaluri simaRleebis saSualo 

mniSvnelobebi ufro maRalia, vidre dasavleT saqarTveloSi.  

dasavleT da aRmosavleT saqarTvelos myinvarebis firnis xazis 

simaRlis mniSvnelobebi gradaciebis mixedviT Tdz-is da katalogis 

monacemebiT Sesabamisad moyvanilia 5.13 da 5.14 cxrilebSi. 

 

cxrili 5.13 დაsavleT saqarTvelos myinvarebis firnis xazis  

simaRle (m) Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 
 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 2168 2700 3516 3000 3197 2855 
saSualo 2774 2900 3824 3020 3150 2994 

didi  3147 3010 3516 3160 3316 3110 

cxrili 5.14 aRmosavleT saqarTvelos myinvarebis firnis xazis 

 simaRle (m) Tdz-is da katalogis mixedviT 

myinvarebis 
gradacia 
 

minimaluri 
mniSvneloba 

maqsimaluri 
mniSvneloba 

saSualo mniSvneloba 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

Tdz-is 
monacemebiT 

katalogis 
mixedviT 

mcire 2592 3060 4011 3860 3565 3503 
saSualo 3313 3200 3844 3760 3696 3480 

didi  3326 3260 3771 3770 3601 3571 
 

Tanamgzavruli monacemebiT myinvarebis firnis xazis simaRlis 

gansazRvrisaTvis gamoviyenebiT geferis meTodi [7,9]. geferis meTodi 

saimedo Sedegebs iZleva xeobis tipis myinvarebisaTvis, xolo mcire 
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myinvarebisaTvis Sedegebi arasaimedoa, rac katalogis monacemebTan 

Sedarebamac dagvidastura.  

saqarTvelos myinvarebis firnis xazis simaRlis maqsimaluri da 

saSualo mniSvnelobebi yvela gradaciis myinvarisTvis Tdz-is mixedviT 

katalogis monacemebTan SedarebiT gaizarda.  

gansakuTrebiT mniSvnelovania saqarTvelos myinvarebis farTobebis 

jamuri mniSvnelobebis codna dasavleT da aRmosavleT 

saqarTvelosaTvis gradaciebis mixedviT. es monacemebi moyvanilia 5.15 da 

5.16 cxrilebSi, xolo Sesabamisi histogramebi _ 5.4 da 5.5 suraTebze. 
 

cxrili 5.15. დაsavleT saqarTvelos myinvarebis farTobebis jamuri 

mniSvnelobebi (km2) gradaciis mixedviT gamovlili Tdz-is da katalogis 

monacemebiT 

myinvarebis jamuri farTobebi 
gradaciebis mixedviT 

myinvarebis 
gradaciebi 

Tdz katalogiT 

mcire 51.7 64.2 
saSualo 79.2 115.9 
didi 195.7 233.9 
sul  326.6 414 

 

 
 

sur. 5.4. dasavleT saqarTvelos myinvarebis farTobebis jamuri 
mniSvnelobebis histograma Tdz-is da katalogis monacemebiT. 
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cxrili 5.16. aRmosavleT saqarTvelos myinvarebis farTobebis jamuri 

mniSvnelobebi (km2) gradaciis mixedviT gamovlili Tdz-is da katalogis  

monacemebiT 

myinvarebis jamuri farTobebi 
gradaciebis mixedviT 

myinvarebis 
gradaciebi 

Tdz katalogiT 

mcire 9.1 24.5 

saSualo 7.1 17.1 

didi 29.2 42.3 

sul  45.4 83.9 

 

 
sur. 5.5. aRmosavleT saqarTvelos myinvarebis farTobebis jamuri 

mniSvnelobebis histograma Tdz-is da katalogis monacemebiT. 

 

aqve avRniSnavT, rom Tdz-is mixedviT dasavleT saqarTveloSi 

TovlnarebiT dakavebuli farTobia 16.605 km2, xolo aRmosavleT 

saqarTveloSi 2.597 km2. katalogSi calkeuli Tovlnarebi ar ganixileba. 

amgvarad rogorc dasavleT, ise aRmosavleT saqarTvelos 

myinvarebis jamuri farTobebi gradaciebis mixedviT yvela gradaciaSi da 

mTlianad saqarTveloSi Semcirda Tdz-is mixedviT katalogis 

monacemebTan SedarebiT. katalogis monacemiT dasavleT saqarTvelos 

myinvarebis mier dakavebuli farTobi udris 414 km2, xolo Tdz-iT 326.6 

km2. aRmosavleT saqarTveloSi myinvarebis mier dakavebuli farTobi 

udris 83.9 km2, xolo Tdz-iT 45.4 km2. am cifrebidanac Cans, rom 
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aRmosavleT saqarTveloSi myinvarebis dnoba ufro intensiuria dasavleT 

saqarTvelosTan SedarebiT. 

ganxilulia Tanamgzavruli distanciuri zondirebis monacemebis 

da GIS teqnologiebis safuZvelze saqarTvelos myinvarebis cvlilebis 

sakiTxebi klimatis regionuli zemoqmedebis Sedegad. dadgenilia, rom 

klimatis Tanamedrove daTbobis gamo mcire myinvarebi intensiurad  

dnebian, saSualo myinvarebis garkveuli nawili mcire myinvarebad 

iqcevian, xolo didi myinvarebi degradireben da ukan ixeven.  

Catarebuli kvlevebis safuZvelze miRebuli Sedegebi naTlad 

miuTiTeben saqarTvelos myinvarebze klimatis regionaluri cvlilebis 

zemoqmedebas, kerZod, daTbobis Sedegad myinvarebis ukandaxevas.  

bolo 50 wlis ganmavlobaSi saqarTvelos myinvarebis  

• maqsimaluri sigrZe da farTobi mcirdeba;  

• minimaluri simaRle  da firnis xazis simaRle izrdeba;  
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Tavi 6. maRali garCevadobis Tanamgzavruli informaciis 

gamoyenebiT, saqarTvelos myinvarebis droSi cvlilebis 

dinamikis Seswavla. 

 

Tanamgzavruli monacemebis safuZvelze saqarTvelos myinvarebis 

droSi cvlilebis dinamika SeviswavleT im myinvarebisaTvis, romelTa 

enis bolo ar aris dafaruli naSaliT, rac multispeqtruli sensorebis 

gamoyenebis SesaZleblobas iZleva. rogorc avRniSneT, Tanamedrove 

klimatis cvlilebis   zegavleniT myinvarebi ukan ixeven. myinvaris 

ukandaxevis siCqaris Seswavlis mizniT visargebleT Tanamgzavr Landsat-is 

monacemebiT, romelTa miReba SesaZlebelia Earthexplorer-is internet 

resursis gamoyenebiT [37]. 

aRmosavleT saqarTvelos myinvaris, gergetis magaliTze 

dawvrilebiT  ganvixiloT myinvaris droSi cvlilebis dinamika, 

gamovTvaloT myinvaris ukandaxevis siCqare. myinvar gergetisaTvis 

xelmisawvdomia Landsat-is sxvadasxva sensoris, kerZod MSS, TM, ETM+ da 

OLI-TIRS sensorebis mier mopovebuli monacemebi.  

Landsat MSS (Multispectral Scanner) oTx speqtralur arxSi moipovebs 

monacemebs. TiToeuli arxis sivrciTi garCevadoba 60 m-ia, am sensoriT 

aRWurvili iyo Landsat 1, 2, 3 da 4 Tanamgzavrebi. aRsaniSnavia, rom 

Tavdapirvelad sensoris sivrciTi garCevadoba iyo 79 m x 57 m, magram 

Semdeg monacemebi 60 m garCevadobaze iqna gadaTvlili.  

Landsat TM (Thematic Mapper) Svid speqtralur arxSi moipovebs 

informacias. me-6 arxis sivrciTi garCevadoba 120 m-ia, danarCeni arxebisa 

− 30 m. saboloo produqtSi me-6 arxis monacemebi 30 m sivrciT 

garCevadobaze aris gadaTvlili. am sensoriT aRWurvili iyo Landsat 4 da 

5 Tanamgzavrebi. 

Landsat ETM+ (Enhansed Thematic Mapper Plus) misi winamorbedisagan imiT 

gansxvavdeba, rom me-6 arxis sivrciTi garCevadoba Semcirda 60 m-mde da 

sabolood gadaTvlilia  30 m garCevadobaze. garda amisa, sensors 

daemata kidev erTi, panqromatuli arxi 15 m sivrciTi garCevadobiT. es 

sensori gamoyenebuli iyo Landsat 6 (romelic warumatebeli startis gamo 

daikarga) da Landsat 7 Tanamgzavrebze. Landsat 8 Tanamgzavris sensor OLI-

TIRS-is maxasiaTeblebi 6.1 cxrilSia warmodgenilia. aRniSnuli sensorebi 

dedamiwis zedapiris skanirebas 11 sxvadasxva speqtralur arxSi axdenen. 
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cxrili 6.1. Landsat-8-ze ganTavsebuli OLI da TIRS sensorebis 

speqtraluri arxebi. 

speqtraluri 
arxebi 

talRis 
sigrZe 
(mkm) 

sivrciTi 
garCevadoba 

(m) 

daniSnuleba 

I arxi 0.43-0.45 30 aerozolis da sanapiro 
zolis kvleva 

II arxi (blue) 0.45-0.51 30 lurji 

III arxi(green) 0.53-0.59 30 mwvane 

IV arxi(red) 0.64-0.67 30 wiTeli 

V arxi (NIR) 0.85-0.88 30 axlo infrawiTeli, 
mcenareuli safaris 

Seswavla 
VI arxi 
(SWIR1) 

1.57-1.65 30 mokleltalRovani 
infrawiTeli I, mcenareuli 

safars, naxanZralebis 
Seswavla 

VII arxi 
(SWIR2) 

2.11-2.29 30 mokleltalRovani 
infrawiTeli II, mcenareuli 

safris, naxanZralebis 
Seswavla 

VIII arxi 
(Pancromatic) 

0.50-0.68 15 15 panqromatuli. danarCeni 
arxebis garCevadobis gazrda 

IX arxi 
(Cirrus) 

1.36-1.38 30 Rrublebis kvleva 

X arxi 

(TIRS 1) 

10.60-
11.19 

100 Termuli infrawiTeli I, 
zedapiris temperaturis 

Seswavla 
XI arxi 

(TIRS 2) 

11.50-
12.50 

100 Termuli infrawiTeli II, 
zedapiris temperaturis 

Seswavla 
6.2 cxrilSi warmodgenilia Tanamgzavr Landsat-is MSS, TM, ETM+ da 

OLI-TIRS sensorebis maCveneblebi. 
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cxrili 6.2. Tanamgzavr Landsat-is MSS, TM, ETM+ da OLI-TIRS sensorebis 

maCveneblebi 

 

  myinvar gergetis ukandaxevis Seswavlis mizniT Earthexplorer-is 

gamoyenebiT Tanamgzavruli monacemebidan SevarCieT 1977-2015 wlebis 

sensori Tanamgzavri, arxebi 
talRis sigrZe 

(mkm) 
sivrciTi 

garCevadoba (m) 

MSS 

Landsat 1-3 Landsat 4-5   

arxi 4 arxi  1 0.5-0.6 60 

arxi 5 arxi  2 0.6-0.7 60 

arxi  6 arxi  3 0.7-0.8 60 

arxi  7 arxi 4 0.8-1.1 60 

TM 

Landsat 4-5   

arxi 1 0.45-0.52 30 

arxi 2 0.52-0.60 30 

arxi 3 0.63-0.69 30 

arxi 4 0.76-0.90 30 

arxi 5 1.55-1.75 30 

arxi 6 10.40-12.50 120* (30) 

arxi 7 2.08-2.35 30 

ETM+ 

Landsat 7   

arxi 1 0.45-0.52 30 

arxi 2 0.52-0.60 30 

arxi 3 0.63-0.69 30 

arxi 4 0.76-0.90 30 

arxi 5 1.55-1.75 30 

arxi 6 10.40-12.50 60* (30) 

arxi 7 2.08-2.35 30 

arxi 8 0.52-0.90 15 

 Landsat 8   

 arxi 1 – Coastal aerosol 0.43 - 0.45 30 

 

OLI 

arxi 2 - Blue 0.45 - 0.51 30 

arxi 3 - Green 0.53 - 0.59 30 

arxi 4 - Red  0.64 - 0.67 30 

arxi 5 – NIR 0.85 - 0.88 30 

arxi 6 - SWIR1 1.57 - 1.65 30 

arxi 7 - SWIR2 2.11 - 2.29 30 

arxi 8 - Panchromatic 0.50 - 0.68 15 

arxi 9 - Cirrus 1.36 - 1.38 30 

TIRS arxi 10 – Thermal 1 10.60 - 11.19 100 * (30) 

arxi 11 – Thermal 2 11.50 - 12.51 100 * (30) 
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Tanamgzavruli monacemebis 10 sxvadasxva faili. 6.3 cxrilSi moyvanilia 

am Tanamgzavruli monacemebis zogierTi maxasiaTebeli. 

 

cxrili 6.3. myinvar gergetis ukandaxevis Sesaswavlad SerCeuli 

1977-2015 wlebis Tanamgzavr Landsat-iT miRebuli monacemebis zogierTi 

maxasiaTebeli 

 

monacemebi SeirCa droisa da Rrublianobis mixedviT. monacemebi 

unda yofiliyo saqarTvelos myinvarebis maqsimaluri ablaciis periodSi. 

rac Seexeba Rrublianobas, imis gamo, rom gvainteresebda mxolod 

myinvar gergetis enis bolos mdebareoba, sakmaod maRali Rrublianobis 

(20%) suraTic sasargeblo aRmoCnda. 

aRsaniSnavia agreTve Tanamgzavruli monacemebis damuSavebis done. 

es parametri sxvadasxva mniSvnelobas SeiZleba iRebdes. L1G (Geometrically  

corrected) done gulisxmobs monacemebis radiometrul da geometriul 

(sistematur) koreqtirebas. damuSavebis es done gulisxmobs, rom 

Tanamgzavrul monacemebs darTuli aqvT informacia kartografiuli 

proeqciis, Tanamgzavruli suraTis orientaciis Sesaxeb. Landsat-is L1G 

donis monacemebi Tavisufalia im xarvezebisagan, rac dakavSirebulia 

sensoris xedvis kuTxesTan, dedamiwis zedapiridan sensoris daSorebis 

cvalebadobasTan, dedamiwis brunvasa da zedapiris simrudesTan. L1G 

donis monacemebi mravali amocanisaTvis Tanamgzavruli informaciis 

standartul wyarod aris miCneuli. damuSavebis es done atmosferul 

koreqtirebas ar gulisxmobs.  

rac Seexeba L1T (Terrrain corrected) dones, absoluturi geodeziuri 

sizustis misaRwevad aRniSnuli donis Tanamgzavruli produqti 

gulisxmobs Tanamgzavruli monacemebis geokoreqtirebas cnobili 

koordinatebis mqone sakontrolo wertilebisa da reliefis cifruli 

# TariRi Tanamgzavruli 
monacemebis 

failis saxelwodeba 

Tanamgzavri sensori monacemebis 
damuSavebis 

done 

Rrublianoba 

(%) 

1 8/25/1977 LM21830301977237AAA05 Landsat 2 MSS L1T 0% 

2 9/26/1984 LT51700301984270XXX02 Landsat 5 TM L1T 0% 

3 8/31/1989 LT41700301989243XXX03 Landsat 4 TM L1T 0% 

4 8/3/1999 LT51700301999215XXX01 Landsat 5 TM L1T 20% 

5 9/1/2001 LE71700302001244SGS00 Landsat 7 ETM L1T 15% 

6 8/30/2006 LE71700302006242ASN00 Landsat 7 ETM+ L1T 5% 

7 9/18/2007 LE71700302007261ASN00 Landsat 7 ETM+ L1T 11% 

8 8/30/2009 LT51700302009242MOR00 Landsat 5 TM L1T 13% 

9 9/21/2011 LT51700302011264MOR00 Landsat 5 TM L1T 19% 

10 8/28/2014 LC81700302014240LGN00 Landsat 8 OLI- TIRS L1T 0.08% 

11 8/15/2015 LC81700302015227LGN00 Landsat 8 OLI- TIRS L1T 0,7% 
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modelis gamoyenebiT. L1T donis Tanamgzavruli monacemebis 

geokoreqtireba xdeba Satlis radaruli topografiuli misiis (SRTM) 90 

m sivrciTi garCevadobis reliefis cifruli modelisa da Landsat Geocover 

2000 monacemTa bazis miwiszeda sakontrolo  wertilebis safuZvelze 

[38]. swored amitom arCevani  L1T donis monacemebze SevaCereT, radgan am 

SemTxvevaSi aRar arsebobs monacemTa Semdgomi geokoreqtirebis 

aucilebloba.  

cxrilSi moyvanil Tanamgzavruli monacemebiT mocul teritoriaze 

garkveul warmodgenas gviqmnis qvemoT moyvanili 6.1 suraTi, sadac 

nimuSis saxiT warmodgenilia 1984 wlis 26 seqtembriT daTariRebuli 

LT51700301984270XXX02 failSi mocemuli Tanamgzavruli suraTi da am 

suraTiT gansazRvruli kvlevis regioni, romelic SemosazRvrulia C.g. 

42.71 da C.g. 42.65 paralelebiTa da a.g. 44.48 da a.g 44.58 meridianebiT. 

fsevdoferadi Tanamgzavruli suraTi Sedgenilia Landsat 5 TM sensoris V, 

IV da III arxebis kombinaciiT, romelic Cveulebriv, myinvarebis 

SeswavlisaTvis gamoiyeneba. kerZod, wiTel ferad miviCnieT OLI sensoris 

VI arxi (SWIR 1), mwvane ferad − V arxi (NIR), lurj ferad − IV arxi 

(RED). miRebuli suraTidan SevarCieT kvlevis areebi. am kombinaciis 

SerCevisas TovliT dafaruli regionebi da myinvarebi iRebs, cisfer-

lurj ferebs, Rrublebi aris TeTri, mcenareuli safariT dafaruli 

ubnebi iRebs mwvane fers, xolo mcenareuli safarisa da myinvarebisagan 

Tavisufali kldeebi _ rux-mowiTalo fers.  

gergetis myinvaris ukandaxevis masStabebze garkveul Tvisobriv 

warmodgenas gviqmnis 6.2 da 6.3 suraTebi. 6.2 suraTze gergetis myinvaris 

mdebareoba 1977 wlis 25 agvistos Sedarebulia 2015 wlis 15 agvistos 

mdebareobasTan. Semdeg 6.3 suraTze warmodgenili suraTebi SerCeulia 

maTi maRali xarisxis gamo: 1984 wlis 26 seqtembris mdebareoba 

Sedarebulia 2014 wlis 18 agvistos mdebareobasTan. 
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sur. 6.1. a _−1984 wlis 26 seqtembriT daTariRebuli 

LT51700301984270XXX02 failSi mocemuli Tanamgzavruli suraTi da am 

suraTiT gansazRvruli kvlevis regioni, b _−Tanamgzavr Landsat 5-is TM 

sensoris monacemebiT Sedgenili myinvar gergetis fsevdoferadi 

Tanamgzavruli suraTi da  konturi. 

 

 
a 

 
b 

 
sur. 6.2. myinvar gergetis mdebareobebi. a _Landsat 2 MSS sensoris 

1977 wlis 25 agvistos fsevdoferadi suraTi, b _−Landsat 8 OLI sensoris 

2015 wlis 15 agvistos fsevdoferadi suraTi. 
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sur. 6.3. myinvar gergetis mdebareobebi. a _Landsat 5 TM sensoris 

1984 wlis 26 seqtemberis fsevdoferadi suraTi, b − Landsat 8 OLI 

sensoris 2014 wlis 28 agvistos fsevdoferadi suraTi. 
 

Semdeg 6.4 suraTze naCvenebia myinvar gergetis ukandaxevis dinamika 

1984-2015 wlebSi. 
 

 

sur. 6.4. myinvar gergetis ukandaxevis dinamika Landsat-is 

Tanamgzavruli suraTebis mixedviT. a − 26. 09.1984, Landsat 5, TM; b − 31.08. 1989, 

Landsat 4, TM; g − 03.08.1999, Landsat 5, TM; d − 01.09.2001, Landsat 7, ETM+; e − 

30.08.2006, Landsat 7, ETM+; v  − 18.09. 2007, Landsat 7, ETM+; z − 30.08.2009, Landsat 5, 

TM; T − 21.09.2011, Landsat 5, TM; i − 15.08.2015,  Landsat 8, OLI-TIRS 
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TiToeuli Tanamgzavruli suraTis mixedviT dadginda gergetis 

myinvaris enis bolos mdebareoba, Sedga monacemTa qronologiuri rigi 

da gamoTvlil iqna myinvaris ukandaxevis saSualo siCqare.   

6.5 suraTze naCvenebia gergetis myinvaris ukandaxevis sqematuri 

suraTi 2015 wlis 15 agvistos Landsat 8 Tanamgzavruli suraTis fonze. 

sxvadasxva wels myinvaris mdebareoba sxvadasxva feris konturiT aris 

naCvenebi. konturebis gadamkveTi wiTeli texili xazis warmoadgens im 

monakveTebis erTobliobas, romelTa gaswvriv xdeba myinvarebis 

ukandaxeva. maSasadame am monakveTebis sigrZe aris myinvarebis ukandaxevis 

sidide Sesabamisi  droiTi periodebisaTvis. 1977 wlis 25 agvistodan 2015 

wlis 15 agvistomde myinvarebis ukandaxevis sididem miaxloebiT  756.2 m 

Seadgina.       

 

 

sur. 6.5. gergetis myinvaris ukandaxevis sqematuri suraTi 2015 wlis 
15 agvistos Landsat 8 Tanamgzavruli suraTis fonze. 
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cxrilSi 6.4 Sejamebulia myinvaris ukandaxevis texilisa da 

sxvadasxva wels myinvaris enis bolos mdebareobis amsaxveli konturebis 

gadakveTis wertilebis maxasiaTeblebi. 1977 wlis Tanamgzavruli suraTi 

miCneulia sawyisad. amdenad gergetis myinvaris ukandaxeva aqedan 

aiTvleba da Sesabamisi siCqare 1977 wlidan 2015 wlis periodisaTvis 

aiTvleba. 

 
cxrili 6.4. gergetis myinvaris ukandaxevis texilisa da sxvadasxva 

wels myinvaris enis bolos mdebareobis amsaxveli konturebis gadakveTis 

wertilebis maxasiaTeblebi 

# TariRi 
koordinatebi ukandaxeva wina 

niSnulis mimarT 
(m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

 1 8/25/1977 42.664006° 44.558418° 0 0 
2 9/26/1984 42.664683° 44.557493° 106 106 
3 8/31/1989 42.665486° 44.556670° 111 217 
4 8/3/1999 42.666306° 44.555701° 122 339 
5 9/1/2001 42.666503° 44.555308° 40.6 379.6 
6 8/30/2006 42.667224° 44.553724° 152 531.6 
7  9/18/2007 42.667407° 44.553513° 25.4 557 
8 8/30/2009 42.667635° 44.553219° 38.2 595.2 
9 9/21/2011 42.668386° 44.552674° 94.9 690.1 
10 8/28/2014 42.668662° 44.552612° 31.7 721.8 
11 8/15/2015 42.668917° 44.552400° 34.4 756.2 

 
6.6 suraTze warmodgenilia myinvar gergetis ukandaxevis trendi. 

abscisaTa ReZze gadazomilia wlebi. sawyisi mdgomareoba Seesabameba 1977 

wels. ordinataTa RerZze mocemulia myinvaris ukandaxeva metrebSi. 

mTeli periodis (1977-2015ww) analizi gviCvenebs (6.6 a), rom gergetis 

myinvaris ukandaxevis saSualo siCqare Seadgens miaxloebiT 20 m-s 

weliwadSi. 

myinvarebze klimatis cvlilebis zemoqmedebis ukeT gagebisaTvis 40 

weli daiyo or periodad: 1977-2001 ww da 2001-2015 ww, Sesabamisi wrfivi 

trendebi mocemulia 6.6 b suraTze. pirveli periodis wrfivi trendis 

analizi gviCvenebs, rom gergetis myinvaris ukandaxevis saSualo siCqare  

Seadgens miaxloebiT 15 m-s weliwadSi, xolo meore periodSi 27 m-s 

weliwadSi. es cifrebi gviCvenebs, rom bolo 15 weliwadSi ukandaxevis 

tendenciam  mniSvnelovnad moimata da am or periods, Soris sxvaoba 

miaxloebiT Seadgens 12 m-s weliwadSi. es miuTiTebs imaze, rom myinvaris 

dnoba  meore periodSi aCqarebulia da igi arawrfivi xasiaTisaa. 
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a 

 
b 

 

sur. 6.6. myinvar gergetis ukandaxevis trendi: a – mTliani 

periodisaTvis (1977-2015 ww.) da b – I (1977-2001 ww.) da II (2001-2015 ww.) 

periodebisaTvis 

 

droSi cvlilebis dinamikis Seswavlis mizniT dasavleT 

saqarTvelos myinvarebidan SeviswavleT boyos, hadiSis da qviSis 

myinvarebi. es myinvarebiESeirCa im mosazrebiT, rom maTi enis bolo ar 

aris naSaliT dafaruli, rac multispeqtruli sensorebiT dakvirvebis 

SesaZleblobas iZleva. ganvixiloT TviToeuli maTgani. 

myinvaris ukandaxevis siCqaris Seswavlis mizniT visargebleT 

Tanamgzavr Landsat-is monacemebiT. rogorc zemoT avRniSneT, Landsat-is 

monacemebis miReba SesaZlebelia Earthexplorer-is veb-gverdis saSualebiT 

[37]. aRniSnul internet-resursze myinvar boyosTvis xelmisawvdomia 

Landsat-is sxvadasxva sensoris, kerZod MSS, TM, ETM+ da OLI-TIRS 

sensorebis mier mopovebuli monacemebi. 

Earthexplorer-is internet resursis xelmisawvdomi Tanamgzavruli 

monacemebidan myinvar boyos  ukandaxevis Seswavlis mizniT SevarCieT 

1977-2015 wlebSi gadaRebuli Tanamgzavruli monacemebis 22 sxvadasxva 

faili. cxrilSi 6.5 moyvanilia am Tanamgzavruli monacemebis calkeuli 

maxasiaTeblebi. 
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cxrili 6.5. myinvar boyos ukandaxevis Sesასწავლად SerCeuli 1977-

2015 wlebis Tanamgzavr Landsat-iT miRebuli monacemebis zogierTi 

maxasiaTebeli 

 

 

imis gamo, rom gvainteresebda mxolod myinvar boyos enis bolos 

mdebareoba, sakmaod maRali Rrublianobis (64.55%) suraTic sasargeblo 

aRmoCnda. 

cxrilSi moyvanil Tanamgzavruli monacemebiT mocul teritoriaze 

garkveul warmodgenas gviqmnis 6.7 suraTi, romelzec nimuSis saxiT 

warmodgenilia 2010 wlis 1 seqtembriT daTariRebuli, 

LE71710302010244ASN00 failSi mocemuli Tanamgzavruli monacemebis 

saSualebiT Sedgenili suraTi da am suraTiT gansazRvruli kvlevis 

regioni, romelic Semofarglulia C.g. 42.78 da C.g. 42.74 paralelebiTa da 

a.g. 42.78 da a.g. 42.74 meridianebiT. es regioni boyos myinvars moicavs. 

suraTze igi naCvenebia wiTeli konturiT. fsevdoferadi Tanamgzavruli 

suraTi Sedgenilia Landsat 7 ETM+ sensoris V, VI da III arxebis 

kombinaciiT. 

# TariRi Tanamgzavruli 
monacemebis 

failis saxelwodeba 

Tanamgzavri sensori monacemebis 
damuSavebis 

done 

Rrublianoba 
 (%) 

1 9/13/1977 LM21840301977256AAA03 Landsat 2 MSS L1T 11 

2 8/31/1986 LT51700301986243XXX03 Landsat 5 TM L1T 0 

3 9/10/1987 LT51710301987253RSA00 Landsat 5 TM L1T 23.74 

4 9/26/1987 LT51710301987269XXX02 Landsat 5 TM L1T 0 

5 9/23/1989 LT41710301989266AAA02 Landsat 4 TM L1T 10 

6 10/10/1998 LT51710301998283XXX01 Landsat 5 TM L1T 0 

7 8/18/1999 LE71710301999230EDC00 Landsat 7 ETM+ L1T 2.5 

8 10/5/1999 LE71710301999278EDC00 Landsat 7 ETM+ L1T 24.5 

9 9/5/2000 LE71710302000249SGS00 Landsat 7 ETM+ L1T 10.13 

10 9/27/2002 LE71710302002270SGS00 Landsat 7 ETM+ L1T 4.76 

11 9/16/2004 LE71710302004260ASN01 Landsat 7 ETM+ L1T 12.02 

12 8/29/2006 LT51710302006241MOR00 Landsat 5 TM L1T 0 

13 10/08/2006 LE71710302006281ASN00 Landsat 7 ETM+ L1T 3.65 

14 10/3/2007 LT51710302007276MOR00 Landsat 5 TM L1T 10 

15 8/26/2008 LE71710302008239EDC00 Landsat 7 ETM+ L1T 6.59 

16 10/16/2009 LE71710302009289ASN00 Landsat 7 ETM+ L1T 0.78 

17 9/1/2010 LE71710302010244ASN00 Landsat 7 ETM+ L1T 14.92 

18 9/25/2010 LT51710302010268MOR00 Landsat 5 TM L1T 19.21 

19 9/20/2011 LE71710302011263ASN01 Landsat 7 ETM+ L1T 24.58 

20 10/6/2014 LC81710302014279LGN00 Landsat 8 OLI-TIRS L1T 64.55 

21 10/14/2014 LE71710302014287SG100 Landsat 7 ETM+ L1T 22.11 

22 9/7/2015 LC81710302015250LGN00 Landsat 8 OLI-TIRS L1T 4.71 



62 
 

 

 
ა 

 
ბ 

 

sur. 6.7. a − 2010 wlis 1 seqtembriT daTariRebuli, 

LE71710302010244ASN00 failSi mocemuli Tanamgzavruli  suraTi da am 

suraTiT gansazRvruli kvlevis regioni, b − Tanamgzavr Landsat 7 ETM+ 

sensoris monacemebiT Sedgenili myinvar boyos fsevdoferadi 

Tanamgzavruli suraTi da  konturi 

 

Semdeg 6.8 suraTze naCvenebia myinvar boyos ukandaxevis dinamika 

1986-2015 wlebSi. 
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sur. 6.8. myinvar boyos ukandaxevis dinamika. a − 1986.08.31, Landsat 5, 

TM, b− 1998.10.10, Landsat 5, TM, g− 2000.09.05, Landsat 7, ETM+, d − 2002.09.27, 

Landsat 7, ETM+, e − 2004.09.16, Landsat 7, ETM+, v − 2007.10.03, Landsat 5, TM, z − 

2009.10.16, Landsat 7, ETM+, T − 2011.09.20, Landsat 7, ETM+, i − 2015.09.07, Landsat 

8, OLI-TIRS 

 
TiToeuli Tanamgzavruli suraTis mixedviT dadginda boyos 

myinvaris enis bolos mdebareoba, Sedga monacemTa qronologiuri rigi 

da gamoTvlil iqna myinvaris ukandaxevis saSualo siCqare.   

suraTze 6.9 naCvenebia boyos myinvaris ukandaxevis sqematuri 

suraTi 2015 wlis 7 seqtembris Landsat 8 Tanamgzavruli suraTis fonze. 

sxvadasxva wels myinvaris mdgomareoba sxvadasxva feris konturiT aris 

naCvenebi. konturebis gadamkveTi wiTeli texili xazis saSualebiT 

SesaZlebelia myinvaris ukandaxevis sigrZis gamoTvla. 1977 wlis 13 

seqtembridan 2015 wlis 7 seqtembramde am maCvenebelma miaxloebiT 613 m 

Seadgina. 
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sur. 6.9. boyos myinvaris 1977 wlidan 2015 wlamde ukandaxevis 

sqematuri suraTi 2015 wlis 7 seqtembris Tanamgzavruli suraTis fonze. 

 

qvemoT moyvanil cxrilSi 6.6 Sejamebulia myinvaris ukandaxevis 

texilisa da sxvadasxva wels myinvaris enis mdebareobis amsaxveli 

konturebis gadakveTis wertilebis maxasiaTeblebi. 1977 wlis 

Tanamgzavruli suraTi miCneulia sawyisad. amdenad boyos myinvaris 

ukandaxeva aqedan aiTvleba da Sesabamisi siCqare 1977 wlidan 2015 wlis 

periodisTvis aiTvleba. 
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cxrili 6.6. boyos myinvaris ukandaxevis texilisa da sxvadasxva 

wels myinvaris enis bolos mdebareobis amsaxveli konturebis gadakveTis 

wertilebis maxasiaTeblebi 

# TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

1 9/13/1977 42.747233° 43.695778° 0 0 

2 8/31/1986 42.748262° 43.696815° 143 143 

3 9/10/1987 42.748452° 43.696962° 25 168 
4 9/26/1987 42.748477° 43.696988° 3 171 

5 9/23/1989 42.748734° 43.697210° 34 205 

6 10/10/1998 42.749407° 43.697853° 93 298 
7 8/18/1999 42.749470° 43.697927° 8 306 

8 10/5/1999 42.749479° 43.697938° 1 307 

9 9/5/2000 42.749628° 43.698107° 22 329 
10 9/27/2002 42.749862° 43.698278° 29 358 

11 9/16/2004 42.750072° 43.698735° 45 403 

12 8/29/2006 42.750353° 43.699124° 46 449 
13 10/08/2006 42.750437° 43.699260° 13 462 

14 10/3/2007 42.750485° 43.699335° 8 470 

15 8/26/2008 42.750536° 43.699426° 10 480 
16 10/16/2009 42.750574° 43.699486° 6 486 

17 9/1/2010 42.750659° 43.699593° 12 498 

18 9/25/2010 42.750723° 43.699683° 10 508 
19 9/20/2011 42.750911° 43.699904° 35 535 

20 10/6/2014 42.751324° 43.700284° 56 591 

21 10/14/2014 42.751349° 43.700312° 4 595 
22 9/7/2015 42.751493° 43.700417° 18 613 

 

6.10 a suraTze warmodgenilia boyos myinvaris ukandaxevis trendi 

1977 wlidan 2015 wlamde (mTliani periodi), xolo 6.10 b suraTze 1977-2001 

(I periodi) da 2001-2015 wlebSi (II periodi). 
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a 

 
b 

 
sur. 6.10. myinvar boyos ukandaxevis trendi: a – mTliani 

periodisaTvis (1977-2015 ww.) da b – I periodisaTvis (1977-2001 ww.) da II 

periodisaTvis (2001-2015 ww.) 

 

suraTidan 6.10 a Cans, rom 1977 wlidan 2015 wlamde boyos myinvaris 

ukandaxevis saSualo siCqare Seadgens 15.6 m-s weliwadSi, xolo 6.10 b 

suraTis mixedviT 1977-2001ww periodSi  ukandaxevis saSualo siCqare 

Seadgens 14.3 m-s weliwadSi, xolo  2001-2015 ww −  18.9 m-s weliwadSi.  

myinvarebis ukandaxevis siCqaris gansazRvris mizniT SevarCieT, 

agreTve dasavleT saqarTvelos myinvari hadiSi. arCevani ganapiroba im 

garemoebam, rom miuxedavad imisa, hadiSis myinvaris bolo dafarulia 

naSaliT, multispeqtruli sensorebiT, kerZod, Tanamgzavr Landsat-is 

sensorebis saSualebiT mainc aris SesaZlebeli myinvaris ukandaxevis 

dakvirveba.  

Earthexplorer-is internet resursze xelmisawvdomi Tanamgzavruli 

monacemebidan myinvar hadiSis ukandaxevis Seswavlis mizniT SevarCieT 

1987-2016 wlebSi gadaRebuli, Tanamgzavruli monacemebis 17 sxvadasxva 

faili. cxrilSi (cxr. 6.7) moyvanilia am Tanamgzavruli monacemebis 

calkeuli maxasiaTeblebi. 
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cxrili 6.7. myinvar hadiSis ukandaxevis Sesaswavlad SerCeuli 1987-

2016 wlebSi Tanamgzavr Landsat-iT miRebuli monacemebis zogierTi 

maxasiaTebeli. 

 

monacemebis SerCevisas, iseve rogorc zemoT ganxiluli 

myinvarebisaTvis vxelmZRvanelobdiT upirveles yovlisa, Tanamgzavruli 

monacemebis mopovebis droiT. monacemebis miRebis TariRi unda yofiliyo 

saqarTvelos myinvarebis maqsimaluri ablaciis periodis − agvisto-

seqtemberis. yuradRebas vaqcevdiT agreTve Rrublianobas, Tumca, imis 

gamo, rom  Cven gvainteresebda mxolod myinvaris enis bolos mdebareoba, 

sakmaod maRali Rrublianobis (26.89%) suraTic sasargeblo aRmoCnda.  

cxrilSi moyvanili Tanamgzavruli monacemebiT mocul 

teritoriaze garkveul warmodgenas gviqmnis Semdegi suraTi, romelzec 

nimuSis saxiT warmodgenilia 2011 wlis 19 seqtembriT daTariRebuli, 

LT51720302011262MOR00 failSi mocemuli Tanamgzavruli monacemebis 

saSualebiT Sedgenili suraTi, da am suraTiT gansazRvruli kvlevis 

regioni, romelic Semofarglulia 43.05 da 42.97 paralelebiTa da 42.96 da 

43.03 meridianebiT. es regioni hadiSis myinvars moicavs. 6.11 suraTze igi 

naCvenebia wiTeli konturiT. 

# TariRi Tanamgzavruli 
monacemebis 

failis saxelwodeba 

Tanamgzavri sensori monacemebis 
damuSavebis 

done 

Rrublianoba  
(%) 

1 9/01/1987 LT51720301987244XXX02 Landsat 5 TM L1T 20 

2 9/15/1998 LT51720301998258AAA01 Landsat 5 TM L1T 0 

3 8/18/1999 LE71710301999230EDC00 Landsat 7 ETM+ L1T 2 

4 9/05/2000 LE71710302000249SGS00 Landsat 7 ETM+ L1T 10 

5 9/27/2002 LE71710302002270SGS00 Landsat 7 ETM+ L1T 5 

6 8/28/2003 LT51720302003240MTI01 Landsat 5 TM L1T 0 

7 8/15/2004 LE71710302004228ASN01 Landsat 7 ETM+ L1T 5 

8 8/18/2005 LE71710302005230ASN00 Landsat 7 ETM+ L1T 18.00 

9 10/8/2006 LE71710302006281ASN00 Landsat 7 ETM+ L1T 4 

10 8/16/2007  LT51710302007228MOR00 Landsat 5 TM L1T 20 

11 8/29/2009 LE71710302009241ASN00 Landsat 7 ETM+ L1T 15 

12 9/17/2010 LE71710302010260ASN00 Landsat 7 ETM+ L1T 14.00 

13 9/19/2011 LT51720302011262MOR00 Landsat 5 TM L1T 8.00 

14 8/23/2013 LC81720302013325LGN00 Landsat 8 OLI -TIRS L1T 0.99 

15 8/26/2014 LC81720302014238LGN00 Landsat 8 OLI -TIRS L1T 26.89 

16 9/07/2015 LC81710302015250LGN00 Landsat 8 OLI- TIRS L1T 4.71 

17 8/24/2016 LC81710302016237LGN00 Landsat 8 OLI- TIRS L1T 25.49 
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sur. 6.11. a − 2011 wlis 19 seqtembriT daTariRebuli, 

LT51720302011262MOR00 failSi mocemuli Tanamgzavruli suraTi da am 

suraTiT gansazRvruli kvlevis regioni, b − Tanamgzavr Landsat 5 TM 

sensoris monacemebiT Sedgenili myinvar hadiSis fsevdoferadi 

Tanamgzavruli suraTi da konturi. 

 

2011 wlis 19 seqtembris fsevdoferadi Tanamgzavruli suraTi 

Sedgenilia Landsat 5 TM sensoris V (wiTeli), IV (mwvane) da III (lurji)  

arxebis kombinaciiT. Landsat 5 aRWurvilia e.w. TM sensoriT, romelic 

dedamiwis zedapirs 7 sxvadasxva speqtralur arxis saSualebiT ikvlevs.  

1976-1986 wlebSi myinvar hadiSisaTvis xelmisawvdomi iyo mxolod 

Landsat 2, 3, 4, 5-is sensor MMS-is Tanamgzavruli monacemebi. am sensoris 

sivrciTi garCeviToba araumetes 60 m-ia da rogorc 5.2 suraTidan Cans, 

igi sakmarisi ar aRmoCnda aRniSnul periodSi myinvaris ukandaxevaze 

dakvirvebisaTvis. yovel SemTxvevaSi MSS sensoris suraTebi myinvaris 

sigrZis cvalebadobis saimedod identificirebis saSualebas ar iZleva. 

6.12 suraTze erTmaneTs aris Sedarebuli 1976, 1980 da 1986 wlis 

Tanamgzavruli suraTebi, gadaRebuli MSS (Landsat 2, Landsat 3, Landsat 5) da 

TM (Landsat 5) sensorebis mier. amasTan. a, b da g suraTebi gadaRebulia 

MSS sensoris, xolo d−TM sensoris mier. amasTan g da d suraTebis 

SemTxvevaSi MSS da TM sensorebi erT Tanamgzavrze, Landsat 5-ze iyo 

damontaJebuli. MSS sensoris sivrciTi garCevadobaa 60 m, xolo TM 

sensoris − 30 m. oTxive suraTze SedarebisaTvis datanilia Landsat 5 TM 

sensoris 1986 wlis 9 oqtombris Tanamgzavruli suraTis mixedviT 

dazustebuli myinvaris enis bolos Sesabamisi konturi. rogorc 

suraTidan Cans, MSS sensoris sivrciTi garCeviToba myinvaris enis 

mdebareobis saimedod identificirebis saSualebas ar iZleva. 
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sur. 6.12. hadiSis myinvaris enis bolo Tanamgzavr 1976 wlis 6 

oqtombris Landsat 2 MSS, 1980 25 seqtembris Landsat 3 MSS, 1986 wlis 9 

oqtombris Landsat 5 MSS da TM sensorebis Tanamgzavruli suraTebis 

mixedviT, romlebzec SedarebisaTvis datanilia Landsat 5 TM sensoris 

1986 wlis 9 oqtombris Tanamgzavruli suraTis mixedviT dazustebuli 

myinvaris enis bolos Sesabamisi konturi. 

 

zemoTTqmulidan gamomdinare mizanSewonilad miviCnieT hadiSis  

myinvaris ukandaxevis Seswavlis mizniT gvesargebla mxolod ufro 

maRali sivrciTi garCeviTobis monacemebiT, kerZod, Landsat 5 TM, Landsat 7 

ETM+ da Landsat 8 OLI-TIRS sensorebis monacemebiT. Tanamgzavruli 

suraTebis saSualebiT myinvaris bolos mdebareobis gansazRvris Semdeg 

SesaZlebelia myinvaris ukandaxevis qronologiuri rigis Sedgena da 

ukandaxevis saSualo siCqaris gansazRvra. 

Semdeg suraTze (sur. 6.13) naCvenebia Tanamgzaruli suraTebis 

nawili, romlebic warmogvidgenen myinvar hadiSis ukandaxevis dinamikas 

1987-2016 wlebis intervalSi. 
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sur. 6.13. myinvar hadiSis ukandaxevis dinamika. a − 1987.09.01, Landsat 5 

TM, b − 1998.09.15, Landsat 5 TM, g − 2000.09.05, Landsat 7 ETM+, d − 2003.08.28, 

Landsat 5 TM, e − 2004.08.15, Landsat 7 ETM+, v − 2006.10.08, Landsat 7ETM+, z − 

2010.0.9.17, Landsat 7 ETM+, T − 2014.09.20, Landsat 8 OLI-TIRS , i − 2016.08.24, 

Landsat 8 OLI-TIRS. 

suraTze 6.14, 2016 wlis 24 agvistos Landsat 8 Tanamgzavruli 

suraTis fonze, naCvenebia hadiSis myinvaris ukandaxevis sqematuri 

suraTi. sxvadasxva wels myinvaris mdebareoba sxvadasxva feris 

konturiT aris naCvenebi (17 mdebareobidan naCvenebia 9, raTa suraTi ar 

gadaitvirTos). konturebis gadamkveTi TeTri xazis saSualebiT 

SesaZlebelia myinvaris ukandaxevis sigrZis gamoTvla. 1987 wlis 1 

seqtembridan 2016 wlis 24 agvistomde am maCvenebelma miaxloebiT 437.48 m 

Seadgina. 
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sur. 6.14. hadiSis myinvaris 1987 wlidan 2016 wlamde ukandaxevis 

sqematuri suraTi 2016 wlis 24 agvistos Landsat 8 Tanamgzavruli 

suraTis fonze. 

 

qvemoT moyvanil cxrilSi (cxr. 6.8) Sejamebulia myinvaris 

ukandaxevis texilisa da sxvadasxva wels myinvaris enis mdebareobis 

amsaxveli konturebis gadakveTis wertilebis maxasiaTeblebi. 1987 wlis 

Tanamgzavruli suraTi miCneulia sawyisad. amdenad hadiSis myinvaris 

ukandaxeva aqedan aiTvleba da Sesabamisi siCqare 1987 wlidan 2016 wlis 

periodisTvis aiTvleba. 
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cxrili 6.8. hadiSis myinvaris ukandaxevis texilisa da sxvadasxva 

wels myinvaris enis bolos mdebareobis amsaxveli konturebis gadakveTis 

wertilebis maxasiaTeblebi. 

 

# TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

1 9/1/1987 42.747233° 43.695778° 0 0 
2 9/15/1998 42.748262° 43.696815° 41.5 41.5 
3 8/18/1999 42.748452° 43.696962° 12 53.5 
4 9/5/2000 42.748477° 43.696988° 17.5 71 
5 9/27/2002 42.748734° 43.697210° 105 176 
6 8/28/2003 42.990546° 42.986400° 10.9 186.9 
7 8/15/2004 42.749407° 43.697853° 35.7 222.6 
8 8/18/2005 42.749470° 43.697927° 21.4 244 
9 10/8/2006 42.749479° 43.697938° 18.2 262.2 
10 8/16/2007 42.749628° 43.698107° 6.28 268.48 
11 8/29/2009 42.749862° 43.698278° 28.5 296.98 
12 9/17/2010 42.750072° 43.698735° 19.6 316.58 
13 9/19/2011 42.991630° 42.987524° 22.6 339.18 
14 8/23/2013 42.750353° 43.699124° 13.3 352.48 
15 8/26/2014 42.750437° 43.699260° 21.5 373.98 
16 9/7/2015 42.750485° 43.699335° 29.5 403.48 
17 8/24/2016 42.750536° 43.699426° 34 437.48 

 

6.15 a suraTze naCvenebia myinvaris ukandaxevis trendi 1987 wlidan 

2016 wlamde (mTliani periodi), xolo 6.15 b suraTze 1987-2000 (I periodi) 

da 2002-2016  wlebSi (II periodi).  
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sur. 6.15. myinvar hadiSis ukandaxevis trendi: a – mTliani 

periodisaTvis (1987-2016 ww.) da b – I periodisaTvis (1987-2000 ww.) da II 

periodisaTvis (2002-2016 ww.) 

 

suraTidan 6.15 a Cans, rom 1987 wlidan 2016 wlamde hadiSis myinvaris 

ukandaxevis siCqare Seadgens 15.5 m-s weliwadSi, xolo 6.15 b suraTis 

mixedviT 1987-2000 wlebSi (I periodi) myinvaris ukandaxevis saSualo 

siCqare Seadgins 4.7 m-s weliwadSi, xolo 2002-2016 wlebSi (II periodi)  

ukandaxevis saSualo siCqarea 17 m-s weliwadSi.  

hadiSis myinvaris ukandaxevis siCqare mTliani periodisaTvis 

araTanabaria, kerZod,  II periodSi siCqare sagrZnoblad gazrdilia I 

periodTan SedarebiT.  

myinvar qviSis ukandaxevis Seswavlis mizniT visargebleT 

Earthexplorer-is [37] internet resursze xelmisawvdomi Tanamgzavr Landsat-is 

monacemebiT. myinvar qviSisaTvis SevarCieT 1987-2016 wlebSi gadaRebuli 

Tanamgzavruli monacemebis 9 sxvadasxva faili. 6.9 cxrilSi moyvanilia 

am Tanamgzavruli monacemebis calkeuli maxasiaTeblebi. 
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cxrili 6.9. myinvar qviSis ukandaxevis Sesaswavlad SerCeuli 1987-

2016 wlebSi Tanamgzavr Landsat-iT miRebuli monacemebis zogierTi 

maxasiaTebeli 

 

 

iseve rogorc zemoTganxiluli myinvarebisaTvis, qviSis myinvaris 

monacemebis SerCevisas vxelmZRvanelobdiT upirveles yovlisa, 

Tanamgzavruli monacemebis mopovebis droiT. yuradRebas vaqcevdiT 

agreTve Rrublianobas, Tumca, imis gamo, rom Cven gvainteresebda 

mxolod myinvaris enis bolos mdebareoba, sakmaod maRali Rrublianobis 

suraTebic (29.0%) sasargeblo aRmoCnda.  

cxrilSi moyvanili Tanamgzavruli monacemebis mier mocul 

teritoriaze garkveul warmodgenas gviqmnis 6.16 suraTi, romelzec 

nimuSis saxiT warmodgenilia 2016 wlis 9 seqtembriT daTariRebuli, 

LC81710302016253LGN00 failSi mocemuli Tanamgzavruli monacemebis 

saSualebiT Sedgenili suraTi, da am suraTiT gansazRvruli kvlevis 

regioni, romelic Semofarglulia 42.43 da 43.23 paralelebiTa da 42.58 da 

43.19 meridianebiT. es regioni qviSis myinvars moicavs. suraTze igi 

naCvenebia wiTeli konturiT.  

 

# TariRi Tanamgzavruli 
monacemebis 

failis saxelwodeba 

Tanamgzavri sensori monacemebis 
damuSavebis 

done 

Rrublianoba 
(%) 

1 9/10/1987 LT51710301987253RSA00 Landsat 5 TM L1T 24.00 

2 9/15/1998 LT51720301998258AAA01 Landsat 5 TM L1T 0.00 

3 8/20/2000 LE71710302000233NSG00 Landsat 7 ETM+ L1T 29.00 

4 9/27/2002 LE71710302002270SGS00 Landsat 7 ETM+ L1T 5.00 

5 8/18/2005 LE71710302005230ASN00 Landsat 7 ETM+ L1T 18.00 

6 10/4/2008 LE71720302008278ASN00 Landsat 7 ETM+ L1T 4.00 

7 9/20/2011 LE71710302011263ASN01 Landsat 7 ETM+ L1T 25.00 

8 8/15/2013 LE71720302013227PFS00 Landsat 7 ETM+ L1T 16.00 

9 9/9/2016 LC81710302016253LGN00 Landsat 8 OLI-TIRS L1T 4.35 
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sur. 6.16. a − 2016 wlis 9 seqtembriT daTariRebuli, 

LC81710302016253LGN00 failSi mocemuli Tanamgzavruli suraTi da am 

suraTiT gansazRvruli kvlevis regioni, b − Tanamgzavr Landsat 8 OLI 

TIRS sensoris monacemebiT Sedgenili myinvar qviSis fsevdoferadi 

Tanamgzavruli suraTi da konturi. 

 

1976-1986 wlebSi myinvar qviSisaTvis xelmisawvdomi iyo mxolod 

Landsat 2, 3, 4, 5-is sensor MMS-is Tanamgzavruli monacemebi. am sensoris 

sivrciTi garCevadoba araumetes 60 m-ia da igi sakmarisi ar aRmoCnda 

aRniSnul periodSi myinvaris ukandaxevaze dakvirvebisaTvis. yovel 

SemTxvevaSi MSS sensoris suraTebi myinvaris sigrZis cvalebadobis 

saimedod identificirebis saSualebas ar iZleva. garda amisa, 1984-87 

wlebis Tanamgzavrul suraTebze qviSis myinvaris regioni RrublebiT 

iyo dafaruli.  

zemoTTqmulidan gamomdinare mizanSewonilad miviCnieT qviSis  

myinvaris ukandaxevis Seswavlis mizniT gvesargebla mxolod ufro 

maRali sivrciTi garCevadoba monacemebiT, kerZod, Landsat 5 TM, Landsat 7 

ETM+ da Landsat 8 OLI-TIRS sensorebis monacemebiT. Tanamgzavruli 

suraTebis saSualebiT myinvaris bolos mdebareobis gansazRvris Semdeg 

SesaZlebelia myinvaris ukandaxevis qronologiuri rigis Sedgena da 

ukandaxevis saSualo siCqaris gansazRvra. 

suraTze 6.17 naCvenebia Tanamgzaruli suraTebi, romlebic 

warmogvidgenen myinvar qviSis ukandaxevis dinamikas 1987-2016 wlebis 

intervalSi. 
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sur. 6.17. myinvar qviSis ukandaxevis dinamika. a − 1987.09.10, Landsat 5 

TM, b − 1998.09.15, Landsat 5 TM, g − 2000.08.20, Landsat 7 ETM+, d − 2002.09.27, 

Landsat 7 ETM+, e − 2005.08.18, Landsat 7 ETM+, v − 2008.10.04, Landsat 7 ETM+, z − 

2011.0.9.20, Landsat 7 ETM+, T − 2013.08.15, Landsat 7 ETM+, i − 2016.09.09, Landsat 8 

OLI TIRS 

 

6.18 suraTze, 2016 wlis 9 seqtembis Landsat 8 Tanamgzavruli suraTis 

fonze naCvenebia qviSis myinvaris ukandaxevis sqematuri suraTi. 

sxvadasxva wels myinvaris mdgomareoba sxvadasxva feris konturiT aris 

naCvenebi. konturebis gadamkveTi TeTri xazis saSualebiT SesaZlebelia 

myinvaris ukandaxevis sigrZis gamoTvla. 1987 wlis 10 seqtembridan 2016 

wlis 9 seqtembramde am maCvenebelma miaxloebiT 639 m Seadgina. 
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sur. 6.18. qviSis myinvaris 1987 wlidan 2016 wlamde ukandaxevis 

sqematuri suraTi 2016 wlis 9 seqtembris Landsat 8 OLI-TIRS 

Tanamgzavruli suraTis fonze. 

 

qvemoT moyvanil cxrilSi (cxr. 6.10) Sejamebulia myinvaris 

ukandaxevis texilisa da sxvadasxva wels myinvaris enis mdebareobis 

amsaxveli konturebis gadakveTis wertilebis maxasiaTeblebi. 1987 wlis 

Tanamgzavruli suraTi miCneulia sawyisad. amdenad qviSis myinvaris 

ukandaxeva aqedan aiTvleba da Sesabamisi siCqare 1987 wlidan 2016 wlis 

periodisTvis aiTvleba. 
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cxrili 6.10. qviSis myinvaris ukandaxevis texilisa da sxvadasxva 
wels myinvaris enis bolos mdebareobis amsaxveli konturebis gadakveTis 
wertilebis maxasiaTeblebi 

 

# TariRi 

koordinatebi ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) 
ganedi grZedi 

1 10.09.1987 43.145368° 42.497152° 0 0 

2 15.09.1998 43.146502° 42.496455° 135 135 

3 20.08.2000 43.146889° 42.496411° 47 182 

4 27.09.2002 43.147404° 42.496271° 55 237 

5 18.08.2005 43.148023° 42.496410° 74 311 

6 04.10.2008 43.148701° 42.496195° 78 389 

7 20.09.2011 43.149138° 42.496779° 72 461 

8 18.08.2013 43.149878° 42.496254° 88 549 

9 09.09.2016 43.150639° 42.496039° 90 639 

 
suraT 6.22 a-ze naCvenebia myinvaris ukandaxevis trendi 1987 wlidan 

2016 wlamde (mTliani periodi), xolo 6.22 b-ze   1987-2000 (I periodi) da 

2000-2016  wlebSi (II periodi). 

 
a 

 
b 

 

sur. 6.19. qviSis myinvaris ukandaxevis trendi. a − 1987-2000 ww (I 

periodi) da b − 2000-2016 ww (II periodi). 

 

rogorc 6.22 a suraTidan Cans, 1987 wlidan 2016 wlamde qviSis 

myinvaris ukandaxevis siCqare Seadgens 22.7 m-s weliwadSi, xolo 6.22 b 

suraTis mixedviT 1987-2000 wlebSi (I periodi)  ukandaxevis saSualo 

siCqare Seadgens 13.4 m-s weliwadSi, xolo  2000-2016 wlebSi (II periodi) 

ukandaxevis saSualo siCqarea 28.1 m-s weliwadSi.  
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myinvarebze klimatis cvlilebis zemoqmedebis ukeT gagebisaTvis 

dakvirvebis mTliani periodi orad gavyaviT. qviSis myinvaris ukandaxevis 

siCqare mTliani periodisaTvis araTanabaria, kerZod, II periodSi siCqare 

sagrZnoblad gazrdilia I periodTan SedarebiT.  

zemoT warmodgenili iyo:  

• gergetis myinvaris ukandaxevis trendi (sur. 6.6), romlis mixedviT 

mTliani periodisaTvis (1977-2015 ww) myinvaris ukandaxevis 

saSualo siCqare Seadgens miaxloebiT 19.7 m-s weliwadSi, xolo I 

periodSi (1977-2001 ww) _ 15.1 m-s weliwadSi da II periodSi (2001-

2015  ww) − 26.7 m-s weliwadSi; 

• boyos myinvaris ukandaxevis trendi (sur. 6.10), romlis mixedviT 

mTliani periodisaTvis (1977-2015 ww) ukandaxevis saSualo siCqare 

Seadgens 15.6 m-s weliwadSi, xolo I periodSi (1977-2001 ww) _ 14.3 

m-s weliwadSi da II periodSi (2001-2015 ww) − 18.9 m-s weliwadSi; 

• hadiSis myinvaris ukandaxevis trendi (sur. 6.15), romlis mixedviT 

mTliani periodisaTvis (1987-2016 ww) ukandaxevis saSualo siCqare 

Seadgens 15.5 m-s weliwadSi, xolo I periodSi (1987-2000 ww) _ 4.7 m-

s weliwadSi da II periodSi (2001-2016 ww) − 17.0 m-s weliwadSi;  

• agreTve, qviSis myinvaris ukandaxevis trendi (sur. 6.22), romlis 

mixedviT mTliani periodisaTvis (1987-2016 ww) ukandaxevis 

saSualo   siCqare Seadgens 22.7 m-s weliwadSi, xolo I periodSi 

(1987-2000 ww) _ 13.4 m-s weliwadSi da II periodSi (2000-2016 ww) − 28.1 

m-s  weliwadSi.  

amgvarad, zemoT ganxiluli yvela myinvaris ukandaxevis siCqare 

mTliani periodisaTvis araTanabaria, kerZod, II periodSi siCqare 

sagrZnoblad gazrdilia I periodTan SedarebiT, rac TvalnaTliv 

miuTiTebs klimatis Tanamedrove cvlilebis SemaSfoTebel tendenciaze, 

kerZod daTbobis zrdis arawrfiv xasiaTze.   
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Tavi 7. Sedegebis vizualizacia, validacia da analizi 

 

Tanamgzavruli distanciuri zondirebis monacemebis 

validaciisaTvis visargebleT: 

• myinvarebis katalogis ZiriTadi cxrilebis monacemebiT; 

• myinvarebis katalogis mdinareTa auzebis mixedviT myinvarebis 

ganlagebis sqemebiT; 

• sakvlevi regionis irgvliv saeqsperto codniT; 

• myinvarebis konturebis 60-iani wlebis sabWoTa kavSiris 

droindeli topografiuli rukebiT (1:50000), romlebic Tavis 

droze gamoyenebuli iyo myinvarebis katalogis Seqmnisas. 

topografiuli rukebiT visargebleT myinvarebis identifikaciisas 

da Sedegebis analizisaTvis. 

Tanamgzavruli monacemebis damuSavebisa da vizualizaciisaTvis 

gamoviyeneT: 

• GIS sistemebi: Google Earth, BEAM Visat SAGA-GIS da Quantum GIS Lisboa; 
• ASTER sensoris reliefis cifruli modelis saSualebiT 

movaxdineT myinvarebis 3D vizualizacia; 
• Tanamgzavruli suraTis 3D vizualizaciis gamoyenebiT reliefis 

analiziT davazusteT myinvaris mdebareoba mdinareTa auzebis 
mixedviT, rig SemTxvevaSi davazusteT agreTve myinvaris 
maxasiaTeblebi: myinvaris farTobi, maqsimaluri sigrZe, qveda da 
zeda sazRvris mdebareoba; 

• ASTER sensoris reliefis cifruli modelis saSualebiT 

generirebuli 5 an 10 m-is bijiT gavlebuli izoxazebis 

safuZvelze rig SemTxvevaSi davazusteT myinvarebs Soris 

sazRvari. 

Tanamgzavruli distanciuri zondirebis monacemebis analiziს 

Sedegad davadgineT, rom: 

• Tanamgzavruli distanciuri zondirebis monacemebis gamoyeneba 
miwispira dakvirvebebis monacemebTan erTad saSualebas iZleva 
ganisazRvros myinvarebis dazustebuli maxasiaTeblebi; 

• Sesaswavli myinvarebis konturebis Sedareba topografiul rukaze 
asaxul myinvarebis konturebTan erTis mxriv iZleva konturebis 
validaciis saSualebas da meores mxriv vizualurad gviCvenebs, 
Tu ramdenad Secvlilia calkeuli myinvari;  

• Sesaswavlili myinvarebis Tanamgzavruli suraTebis saSualebiT 
vizualizaciis suraTebis Sedarebam topografiul rukebTan 
TvalnaTliv gviCvenebs, rom 

a) topografiul ruka, rig SemTxvevebSi gvidasturebs im myinvarebis 
da Tovlnarebis arsebobas, romlebic Tanamgzavrul suraTze 
arian asaxuli, magram ar arian datanili sabWoTa kavSiris 
myinvarebis katalogis sqemebze; 
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b) myinvarebi, romlebic Tanamgzavrul suraTebze deSifrirdebian 
mniSvnelovnad   arian Secvlilni; 

g) rigi mcire myinvarebisa, romlebic topografiul rukebzea 
datanili aRar arseboben. 

d) Tdz-iT miRebuli saqarTvelos myinvarebis konturebis Sedarebam 

topografiul rukebze asaxul myinvarebis konturebTan saSualeba 

mogvca  gamogvetana mniSvnelovani daskvna, rom დააxloebiT bolo 

50 wlis ganmavlobaSi  saqarTvelos yvela myinvaris farTobi 

Semcirda. 

myinvarebis Seswavlisas Tanamgzavruli monacemebis xarisxis 

Sefasebisa da xarisxis kontrolisaTvis (OA/OC) gamoyenebulia: 

• Tdz-is monacemebis Sejereba savele kvlevebis miwispira 

monacemebTan; 

• Tdz-is monacemebis Sejereba aero-foto gadaRebebis masalebTan; 

• saeqsperto codna Tanamgzavruli monacemebis dasazusteblad, rac 

uaRresad mniSvnelovania. 

yovelive saSualebas iZleva : 

• dazustdes myinvarebis konturebi; 

• ganisazRvros myinvar(eb)is  ukandaxevis dinamika da tendencia; 

• dadgindes myinvaris enis bolos mdebareoba. 

myinvarebis kvlevisas gansakuTrebiT mniSvnelovania myinvaris enis 

bolos zusti gansazRvra, radgan maxasiaTeblebis (kerZod, myinvaris 

sigrZis, minimaluri simaRlis, ukandaxevis manZilis da sxva) dadgena 

swored am aTvlis wertilidan xdeba. eqspertuli codnis gamoyeneba 

gansakuTrebiT mniSvnelovania, rodesac myinvaris ena  morenebiT da/an 

naSali   masaliTaa dafaruli.  

Tdz-is monacemebiT myinvaris ukandaxevis dinamikis da tendenciis 

gansazRvrisas Catarda Sedareba savele eqspediciebis miwispira 

dakvirvebebis monacemebTan.  

gergetis myinvaris Tanamgzavruli monacemebis xarisxis da 

Sefasebis  kontrolisaTvis (QA/QC)  gamoviyeneT 1978-2013 ww-is savele 

dakvirvebebis miwispira monacemebi. am monacemebis (cxr. 7.1) safuZvelze (5 

mdebareoba) ganisazRvra gergetis myinvaris ukandaxevis dinamika (sur. 

7.1). 
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cxrili 7.1. gergetis myinvaris enis bolos mdebareobis savele  

dakvirvebebis miwispira monacemebi 

# TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

  1 1978 42.664162 44.558194 0 0 
2 1990 42.664746 44.557606 79 79 
3 2000 42.665922 44.556443 174 253 
4 2011 42.668103 44.553074 400 653 
5 2013 42.668567 44.5527 65 718 

 
 

 
ა 

 
ბ 

sur. 7.1. a _ gergetis myinvaris ukandaxevis dinamika savele  

dakvirvebebis miwispira monacemebis mixedviT (1978-2013ww) da Sesabamisi 

wrfivi trendi. b _ gergetis myinvaris ukandaxevis tendencia 1978-2000 ww 

(3 mdebareoba) da 2000-2013 ww (3 mdebareoba).2222 
 

7.1-e suraTze warmodgenilia miwispira monacemebi. abscisaTa ReZze 

gadazomilia wlebi. sawyisi mdgomareoba Seesabameba 1978 wels. 

ordinataTa RerZze mocemulia myinvaris ukandaxeva metrebSi. mTeli 

periodis (1978-2013  ww) wrfivi trendis analizi gviCvenebs, rom gergetis 

myinvaris ukandaxevis saSualo siCqare Seadgens 21 m-s weliwadSi. 

Sedegebi gviCvenebs analogiur tendencias, rac miviReT Tdz-iT 

dakvirvebis Sedegad, ukandaxevis siCqareebi TiTqmis erTnairia. sxvaoba 

SeiZleba iyos reperebis da aseve periodebis odnavi gansxvavebis Sedegi. 

iseve, rogorc Tdz-is dakvirvebebisaTvis, miwispira dakvirvebebis 

35-wliani monacemebic davyaviT or periodad: 1978-2000 ww da 2000-2013 ww 

daavageT Sesabamisi trendebi (ix. sur. 7.1 b). miwispira dakvirvebebis 

pirvel periodSi gergetis myinvarma daixia 11.3 m-iT weliwadSi da 

miaRwia 35.9 m-s weliwadSi meore periodis ganmavlobaSi, xolo Tdz-is 
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dakvirvebebiT I periodSi (1977-2001 ww) _ 15.1 m-s weliwadSi da II 

periodSi (2001-2015  ww) − 26. 7 m-s weliwadSi; 

sxvaoba Tdz-is monacemebTan pirveli periodis ganmavlobaSi 

Seadgens daaxloebiT 4 m weliwadSi da daaxloebiT 9 m-s  meore 

periodis ganmavlobaSi. es sxvaoba ganpirobebulia Tanagzavruli (40 

weli) da miwispira dakvirvebebis (35 weli) periodebs Soris sxvaobiT, 

aseve reperuli azomvebis sxvadasxvaobiTac. gergetis myinvaris 

ukandaxeva bolo 15 wlis ganmavlobaSi mniSvnelovnad gaizarda pirvel 

periodTan SedarebiT. 

hadiSis myinvaris Tanamgzavruli monacemebis xarisxis  da 

Sefasebis  kontrolisaTvis (QA/QC) gamoviyeneT 1985-2012 ww-is savele 

dakvirvebebis miwispira monacemebi. am monacemebis (cxr. 7.2) safuZvelze 

ganisazRvra hadiSis myinvaris ukandaxevis dinamika (sur. 7.2). 
 

cxrili 7.2. hadiSis myinvaris enis bolos mdebareobis savele  
dakvirvebebis miwispira monacemebi. 

# TariRi 
koordinatebi 

ukandaxeva 
wina niSnulis 

mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

1 1985  42.989886°  42.984383° 0 0 

2 1990  42.990750°  42.985383° 29 29 

3 2002  42.990950°  42.985617° 161 190 

4 2008 -   - 51 242 

5 2012  42.992308°  42.986439° 111 352 

 

 
a 

  
b 

sur. 7.2. a. hadiSis myinvaris ukandaxevis dinamika savele  

dakvirvebebis miwispira monacemebis mixedviT (1985-2012ww) da Sesabamisi 

wrfivi trendi. b. hadiSis myinvaris ukandaxevis tendencia 1985-2002 ww (3 

mdebareoba) da 2002-2012 ww (3 mdebareoba). 
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7.2 a suraTze warmodgenilia miwispira monacemebi. abscisaTa ReZze 

gadazomilia wlebi. sawyisi mdgomareoba Seesabameba 1985 wels. 

ordinataTa RerZze mocemulia myinvaris ukandaxeva metrebSi. mTeli 

periodis (1985-2012ww) wrfivi trendis analizi (7.2a) gviCvenebs, rom 

hadiSis myinvaris ukandaxevis saSualo siCqare Seadgens 12.6 m-s 

weliwadSi. Sedegebi gviCvenebs analogiur tendencias, rac miviReT Tdz-

iT dakvirvebis Sedegad. hadiSis myinvaris ukandaxevis saSualo siCqare 

Tdz-is monacemebiT (1987-2016 ww.) Seadgens 15.5 m weliwadSi. amgvarad, 

ukandaxevis siCqareebi TiTqmis erTnairia. sxvaoba SeiZleba iyos 

reperebis da aseve periodebis odnavi gansxvavebis Sedegi. 

iseve, rogorc Tdz-is dakvirvebebisaTvis, miwispira dakvirvebebis 

27- wliani monacemebic davyaviT or periodad: 1985-2002 ww da 2002-2012ww 

da avageT Sesabamisi trendebi (ix. sur. 7.2. b). miwispira dakvirvebebis I 

periodSi hadiSis myinvarma daixia 11.6 m-iT weliwadSi da miaRwia 15.6 m-s 

weliwadSi II periodis ganmavlobaSi, xolo Tdz-is dakvirvebebiT I 

periodSi (1987-2000 ww) _ 4.7 m-s weliwadSi da II periodSi (2001-2016 ww) − 

17.0 m-s weliwadSi.  

sxvaoba miwispira dakvirvebebsa da Tdz-is monacemebs Soris I 

periodis ganmavlobaSi Seadgens miaxloebiT 7 m weliwadSi da 

miaxloebiT 1.4 m-s  II periodis ganmavlobaSi. es sxvaoba ganpirobebulia 

Tanagzavruli da miwispira dakvirvebebis periodebs Soris sxvaobiT, 

aseve reperuli azomvebis sxvadasxvaobiTac. hadiSis myinvaris ukandaxeva 

bolo 15 wlis ganmavlobaSi mniSvnelovnad gaizarda pirvel periodTan 

SedarebiT. 

myinvaris Tanamgzavruli monacemebis xarisxis da Sefasebis  

kontrolisaTvis (QA/QC) savele dakvirvebebis miwispira monacemebi 

mxolod ori didi myinvarisaTvis gergetisa (aRmosavleT saqarTvelo) da 

hadiSisaTvis (dasavleT saqarTvelo) movipoveT. 7.3 suraTze 

warmodgenilia am ori myinvaris Tdz-is da savele dakvirvebebis 

miwispira monacemebis Sedarebis grafikebi. 
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a 

 
b 

 

sur. 7.3. Tdz-is da savele dakvirvebebis miwispira monacemebis Sedarebis 

grafikebi: a − gergetis myinvarisaTvis, b − hadiSis myinvarisaTvis 

 

daskvna mdgomareobs SemdegSi: 

• grafikebis Sedareba gviCvenebs, rom Tdz-is da savele dakvirvebebis 

miwispira monacemebi karg TanxmobaSia erTmaneTTan; 

• miwispira dakvirvebebi adasturebs Tanamgzavruli monacemebis 

sizustes, rogorc dakvirvebis sruli periodisaTvis, aseve 

myinvarebze klimatis cvlilebis zemoqmedebis ukeT gagebisaTvis 

dakvirvebis periodis or periodad gayofis SemTxvevaSic;  

• sxvaoba, romelic daikvirveba SeiZleba ganpirobebuli iyos 

Tanagzavruli da miwispira dakvirvebebis periodebs Soris 

sxvaobiT, aseve reperuli azomvebis sxvadasxvaobiTac; 

• amgvarad, rogorc Tdz-is, aseve miwispira monacemebi adastureben, 

rom klimatis cvlilebis Sedegad myinvaris ukandaxevis siCqare 

mTliani periodisaTvis araTanabaria, kerZod meore periodSi 

aCqarebulia. bunebrivia mTlianobaSi myinvaris dnoba  arawrfivi 

xasiaTisaa. 

myinvarebis Seswavlisas Tanamgzavruli monacemebis xarisxis 

Sefasebisa da xarisxis kontrolisaTvis (OA/OC) gamoyenebulia Tdz-is 

monacemebis Sejereba aero-foto gadaRebebis Sedegad miRebul 

fotosuraTebTan. 

magaliTad, tviberis myinvaris Seswavlisas davadgineT, rom 

tviberis xeobis tipis polisinTezuri myinvari amJamad ramdenime 

fragmentad, nakadad aris danawevrebuli (sur. 7.4). maTgan farTobiT 
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yvelaze didia # 260a myinvari, romelic toporukaze ori saxeliT, 

asmaSiT da tviberiT aris aRniSnuli. Tanamgzavrul suraTis mixedviT 

igi amJamad  erTiani myinvaria. #260a − asmaSis-tviberi myinvars uerTdeba  

ToTis myinvari, romelic tviberis myinvaris marcxena Senakadia da 

kldovani nawilis  garSemovliT, ori nakadiT uerTdeba tvibers. 

tviberi erTaderTi myinvaria, romelsac aqvs saxeldebuli nakadebi. 

es  nakadebi − seri (#260a), iriTi (#260c) Zinali (260d), liWadi (260e) da 

lasxedari (#260f) −−faqtiurad calke myinvarebad Camoyalibda, xolo  

asmaSisa da ToTis nakadebi uSualod tviberTanaa gaerTianebuli. 

myinvarebi, romlebic topografiul rukaze asmaSisa da tviberis  

saxelwodebiT arian warmodgenili, amJamad  erTian myinvars #260a-s 

warmoadgens. tviberTan jer kidev ara aqvs kavSiri gawyvetili ToTis 

myinvars, romelic, rogorc avRniSneT, tviberis myinvaris marcxena 

Senakadia. 

ToTis myinvars, rom jer kidev ara aqvs kavSiri gawyvetili 

tviberis myinvarTan, amis dasturad mogvyavs garemos erovnuli saagentos 

glaciologiuri eqspediciis dros, 2016 wlis 3 agvistos gadaRebuli 

fotosuraTebi (sur. 7.5, 7.6)  

 

 
a 
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b 

 

sur. 7.4. mdinare tviberis auzis myinvarebis saerTo suraTi. a  − 

Landsat 8 OLI sensoris 2013 wlis 23 agvistos Tanamgzavruli suraTi da 

dazustebuli konturebi, b  −  miRebuli konturebis Sedareba 

topografiul rukaze asaxul myinvarebis konturebTan 
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sur. 7.5. tviberis myinvarTan ToTis myinvaris Cadinebis are. 

03.08.2016  6 sT da 31 wT (garemos erovnuli saagentos glaciologiuri 

eqspediciis masalebi). 

 

suraT 7.5-ze kargad Cans tviberis myinvaris ena. ToTis myinvari 

suraTis zeda naxevris SuagulSia ganlagebuli. misi didi nawili 

CrdilSia moqceuli. igi kldovani nawilis garSemovliT, ori nakadiT 

marcxena mxridan uerTdeba tvibers. 

kidev ufro kargad Cans myinvar ToTis tviberSi Cadinebis are odnav 

sxva rakursiT gadaRebul suraT 7.6-ze. 
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sur. 7.6. tviberis myinvarTan ToTis myinvaris Cadinebis are, 

03.08.2016 6 sT da 46 wT (garemos erovnuli saagentos glaciologiuri 

eqspediciis masalebi) 

 

suraT 7.7-ze mocemulia asmaSi-tviberis da ToTis myinvari Landsat 8 

OLI sensoris 2015 wlis 29 agvistos suraTi da Sesabamisi topografiuli 

ruka. Tanamgzavruli suraTis mixedviT #260a − asmaSi-tviberis myinvaris 

enis didi nawili naSaliTaa dafaruli. naSali masaliT da morenebiTaa 

dafaruli, agreTve tviberSi ToTis myinvaris Cadinebis are. amas 

adasturebs zemoTmoyvanili fotosuraTebi, romlebzec  naTlad Cans, 

rom ToTis myinvars tviberTan jer kidev ara aqvs kavSiri gawyvetili. 
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sur. 7.7. #260a − asmaSi-tviberi da ToTis myinvari. a − konturi 

Landsat 8 OLI sensoris 2015 wlis 29 agvistos suraTis mixedviT, b − 

miRebuli konturis Sedareba topografiul rukaze asaxul myinvaris 

konturTan. 

 

moviyvanoT agreTve garemos erovnuli saagentos glaciologiuri 

eqspediciis dros, 2016 wlis 3 agvistos gadaRebuli aero-foto 

gadaRebebis Sedegad miRebuli ramdenime fotosuraTi. 

suraT 7.8-ze warmodgenilia asmaSi-tviberis erTianobis 

damadasturebeli fotosuraTi Sori xediT. suraTze Cans vertmfrenis 

ა 

 
ბ 
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kabina. igive myinvaris ufro axlo rakursiT gadaRebuli suraTi 

mocemulia 7.9 suraTze. 

 
 

sur. 7.8. #260a − asmaSi-tviberis myinvari, 03.08.2016, 6 sT da 28 wT (garemos 

erovnuli saagentos glaciologiuri eqspediciis masalebi) 
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6,  

 

sur. 7.9. #260a − asmaSi-tviberis myinvari, 03.08.2016 sT da 28 wT (garemos 

erovnuli saagentos glaciologiuri eqspediciis masalebi) 

 

suraT 7.10 mocemulia seris myinvari. suraTi gadaRebulia dilis 6 

sT da 28 wT. Crdilis mixedviT, romelic suraTzea seris myinvari 

samxreT-dasaleTis mxridan Camoedineba, adre igi tviberis myinvars 

marjvena mxridan uerTdeboda. amJamad tviberis myinvari dnobis Sedegad 

ukanaa daxeuli  da suraTze ar Cans. wina dReebSi iyo didi naleqebi, 

ramac gamoiwvia seris myinvaridan naSali da/an morenuli masalis 

Camowola, ris Sedegadac Caixerga xeoba da grotebidan gamomavali 

wyali dagubda.  es tba warmoiqmna im adgilas, sadac odesRac tviberis 

yvela nakadi (garda yviTlodisa) erTiandeboda. aqve avRniSnavT, rom 

tbis warmoqmna SeniSnes monadireebma, Seatyobines xelisuflebas da 

saswrafod, saSiSroebis riskis Sesafaseblad gagzavnili iqna 

specialistebi, romlebmac daaskvnes, rom amJamad es tba 

mosaxleobisaTvis saSiSroebas ar warmoadgens. 
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sur. 7.10. #260b − seris myinvari, 03.08.2016, 6 sT da 28 wT (garemos 

erovnuli saagentos glaciologiuri eqspediciis masalebi). 

 

suraT 7.11-ze, axlo rakursiT, ufro kargad Cans seris myinvaridan 

Camowolili naSali da/an morenuli masala. 
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sur. 7.11. #260b − seris myinvari, 03.08.2016, 6 sT da 29 wT (garemos 

erovnuli saagentos glaciologiuri eqspediciis masalebi). 

 

suraT 7.12-ze gadaRebulia #260c − iriTis myinvari. suraTze  

kargad ikveTeba misi wawvetebuli formis enis bolo. 
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sur. 7.12. myinvari #260c − iriTi, 03.08.2016, 6 sT da 26 wT (garemos 

erovnuli saagentos glaciologiuri eqspediciis masalebi). 

 

suraT 7.13-is zeda naxevarSi Cans myinvari #260f − lasxedari, xolo  

marjvena qveda kuTxeSi − #260d, myinvar Zinalis ena. suraTze Cans, rom 

lasxedaris myinvari, romelic odesRac  Zinals uerTdeboda amJamad 

ukanaa daxeuli. 
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suraT 7.13-is zeda naxevarSi Cans myinvari #260f − lasxedari, xolo  

marjvena qveda kuTxeSi − #260d, myinvar Zinalis ena. suraTze Cans, rom 

lasxedaris myinvari, romelic odesRac  Zinals uerTdeboda amJamad 

ukanaa daxeuli. 
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daskvna 
 
samecniero kvlevis mizania saqarTvelos myinvarebis evoluciis 

kvleva Tanamgzavruli distanciuri meTodologiebis da miwispira 

dakvirvebebis monacemebis  safuZvelze klimatis Tanamedrove cvlilebis 

fonze. Mmyinvarebis kvlevis aucileblobas ganapirobebs erTis mxriv 

myinvaris mdgomareobis codna, rac Tavis mxriv saSualebas iZleva 

viwinaswarmetyveloT wylis resursebis momavali mdgomareoba da 

regionaluri klimatis Sesaxeb gakeTdes garkveuli Sefasebebi. 

amavdroulad TviTon myinvarebis mdgomareobis cvlilebis dinamika kargi 

indikatoria klimatis Tanamedrove cvlilebis mdgomareobis 

regionaluri SefasebisaTvis. 

am kvlevam daadastura, rom: 

• Tanamgzavruli distanciuri meTodologiebis gamoyeneba 
saqarTvelos myinvarebis kvlevisaTvis raodenobisa da zomis 
miuxedavad efeqturia; 

• avtorebis mier SemuSavebuli xarisxis Sefasebisa da xarisxis 
kontrolis procedurebi warmatebuli aRmoCnda myinvaris enis 
bolos zusti gansazRvrisaTvis da myinvarebis ZiriTadi 
maxasiaTeblebis (kerZod, myinvaris sigrZis, minimaluri simaRlis, 
ukandaxevis manZilis da sxva) swori gansazRvrisaTvis. 
saqarTveloSi dagrovili istoriuli masala da arsebuli 
eqspertuli codnis efeqturi gamoyeneba gadamwyveti aRmoCnda am 
kuTxiT.   

amdenad SesaZlebeli gaxda 

Tanamgzavruli distanciuri zondirebis meTodologiebis da 

miwispira dakvirvebebis monacemebis safuZvelze klimatis Tanamedrove 

cvlilebis fonze saqarTvelos myinvarebis evoluciis Seswavla mcire 

myinvarebis degradaciis (dnoba, gaqroba) da didi myinvarebis ukandaxevis 

safuZvelze. D    

           dadginda, rom: 

• Tanamgzavruli distanciuri meTodologiebis da miwispira 

dakvirvebebis monacemebis safuZvelze SesaZlebeliა klimatis 
Tanamedrove cvlilebis fonze saqarTvelos myinvarebis 
evoluciis Seswavla mcire myinvarebis degradaciis (dnoba, 

gaqroba) da didi myinvarebis ukandaxevis safuZvelze. 

• dResdReobiT mcire myinvarebis mdgomareobis garkveuli 
regularobiT gaSuqeba miwispira dakvirvebebiT faqtobrivad 
SeuZlebelia. am myinvarebis Seswavla dedamiwis Tanamgzavruli 
dakvirvebebiT efeqturi alternativaa maTi kvlevebisaTvis da 
sxvadasxva samecniero-praqtikuli amocanis gadaWrisaTvis;  
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• katalogSi aRricxuli dasavleT saqarTvelos mcire myinvarebis 
farTobis Sesaxeb sando monacemebi gaaCnia 187-s (265-dan). amJamad 
am myinvarebidan Tdz-is mixedviT darCenilia 65 mcire myinvari 
(34.8%), rac imas niSnavs, rom danarCeni 122 (64.2%) mcire myinvari 
gadna da Tovlnarad iqca, an saerTod gaqra;  

• katalogSi aRricxuli 105 aRmosavleT saqarTvelos mcire 
myinvaridan amJamad Tdz-is mixedviT darCenilia mxolod 30 mcire 
myinvari (28.6%), rac niSnavs, rom 75 (71.4%) mcire myinvari an 
Tovlnarad iqca, an saerTod gaqra;  

• amgvarad Tanamedrove klimatis cvlileba aqtiur zegavlenas 
axdenas myinvarebis dnobaze, amasTan myinvarTa degradaciis 

procesi ufro aqtiuria, aRmosavleT saqarTveloSi, vidre is Tavs 
iCens dasavleT saqarTveloSi; 

• didi myinvarebis ukandaxevis trendis Seswavlis Sedegad 
dadginda: 

   a) miwispira dakvirvebebi adasturebs Tanamgzavruli monacemebis 

sizustes, rogorc dakvirvebis sruli periodisaTvis aseve 

myinvarebze klimatis cvlilebis zemoqmedebis ukeT 

gagebisaTvis dakvirvebis periodis or periodad gayofis 

SemTxvevaSi;  

 b) Tdz-is, aseve miwispira monacemebi adastureben, rom klimatis 

cvlilebis Sedegad myinvaris ukandaxevis siCqare mTliani 

periodisaTvis araTanabaria, kerZod meore periodSi 

aCqarebulia da igi arawrfivi xasiaTisaa, rac TvalnaTliv 

miuTiTebs klimatis Tanamedrove cvlilebis SemaSfoTebel 

tendenciaze, kerZod daTbobis zrdis arawrfiv xasiaTze; 

• klimatis cvlilebis erTerTi efeqturi indikatoria myinvarebis 
evolucia istoriul da mimdinare WrilSi, kerZod klimatis 
regionaluri cvlileba asaxvas hpovebs saqarTvelos myinvarebis 
evoluciaze, klimatis Tanamedrove daTbobis gamo mcire 
myinvarebi intensiurad dnebian, xolo didi myinvarebi 
degradireben da ukan ixeven. 
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