
1 

saqarTvelos teqnikuri universiteti 

hidrometeorologiis instituti 

 

  

 

 
Sifri # IHM-20-43- GTU-CD-5702 

 

 

 
                                 ”v a m t k i c e b“ 

 
saqarTvelos teqnikuri universitetis 

                                       hidrometeorologiis institutis 
 

                                    direqtori ------------------------  T. cincaZe  
 

                                        ” 25 “  დეკემბერი 2020 w. 
 

 

 

 

saqarTvelos myinvarebis degradaciis Seswavla  
da maTi dnobis prognozireba klimatis Tanamedrove 

cvlilebis gamo 

(daskvniTi angariSi) 
 

hidrometeorologiis institutis 
samecniero sabWos Tavjdomare                          givi melaZe 
  
proeqtis xelmZRvaneli                            L  larisa Sengelia 
 
 

Tbilisi 
2020  
 



2 

angariSis reziume 
 
 proeqtis programiT gaTvaliswinebuli yvela samuSao Sesrulebulia. 

       
klimatis mimdinare cvlileba mniSvnelovan negatiur gavlenas axdens 

saqarTvelos myinvarebze da iwvevs maT swraf degradacias. es naTlad 

vlindeba:  

1.   mcire myinvarebis (farTobi 0.1-dan 0.5 km2-mde) dnobis statistikaSi;  

2. myinvarული auzebis maxasiaTeblebis (myinvarTa raodenoba da   
farTobi) cvlilebebSi; 

3.   didi myinvarebis (farTobi > 2 km2-ze) degradaciasa da ukandaxevaSi. 
Sesabamisad detalurad iqna Seswavlili klimatis Tanamedrove 

cvlilebiT gamowveuli mcire myinvarebis dnobis statitika aRmosavleT da 
dasavleT saqarTvelos myinvarebisaTvis (Tavi 4), myinvaruli auzebis 
maxasiaTeblebis cvlileba (Tavi 5) da didi myinvarebis degradacia (Tavi 6). 

proeqtis ganxorcielebis Sedegad dadginda saqarTvelos myinvarebis 
faqtiurad yvela mniSvnelovani maxasiaTebeli. gamokvleuli iqna 
saqarTvelos myinvarebis degradacia klimatis mimdinare cvlilebis 
gavleniT. dawvrilebiT aris ganxiluli didi myinvarebis dnoba da 
mocemulia maTi sruli dnobis prognozirebis meTodologia. 

  
Report Summary 

The current climate change has the significant negative impact on Georgia's glaciers and 

causes their rapid degradation. This is clearly manifested in: 

1. Melting statistics of small glaciers (area from 0.1 to 0.5 km2); 

2. Changes in the characteristics of glacial basins (number and area of glaciers); 

3. Degradation and retreat of large glaciers (area> 2 km2). 

Accordingly, the melting statistics of small glaciers in eastern and western Georgia (chapter 

4), changes in the characteristics of glacial basins (chapter 5) and degradation of large glaciers 

(chapter 6) due to modern climate change have been studied in detail. 

Based on the project outcomes about all major characteristics of the glaciers of Georgia were 

identified. The degradation of the glaciers in Georgia due to the influence of the current climate 

change has been investigated. The melting of large glaciers is discussed thoroughly and the 

methodology has been developed to predict their complete melting.  

 

Резюме отчета 

Текущее изменение климата оказывает значительное негативное влияние на ледники 

Грузии и вызывает их быструю деградацию. Это ярко проявляется благодаря изучению: 

1. Статистики таяния малых ледников (площадь от 0,1 до 0,5 км2); 

2. Изменения характеристик ледниковых бассейнов (количество и площадь ледников); 

3. Деградации и отступлении больших ледников (площадь > 2 км2). 

Соответственно, была подробно изучена статистика таяния малых ледников для 

восточной и западной Грузии (глава 4) изменения характеристик ледниковых бассейнов 

(глава 5) и деградация больших ледников (глава 6) из-за текущего изменения климата.  

В результате выполнения проекта были выявлены практически все основные 

характеристики ледников Грузии. Изучена деградация ледников Грузии под влиянием 

текущего изменения климата и разработана методика прогнозирования таяния до их полного 

исчезновения. 
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Sesavali  

 
myinvarebi klimatis cvlilebis erT-erTi yvelaze mgrZnobiare da 

saimedo maCvenebelia. myinvarebi SeiZleba ganxiluli iyos, rogorc 
monacemTa Ria baza, bunebrivi arqivi, romelSic daculia garemos warsuli 
da asaxulia mimdinare mdgomareoba, rac Tanamedrove klimaturi situaciisa 
da misi droSi evoluciis Seswavlis saSualebas iZleva. 

klimatis cvlilebis zemoqmedebis Sesaswavlad didi mniSvneloba 
eniWeba myinvarebis cvlilebis samecniero kvlevas. myinvarebze dakvirveba, 
rogorc wesi, tradiciulad miwispira dakvirvebebiT warmoebda erT an 
ramdenime myinvarze. maRali garCevadobis Tanamgzavruli distanciuri 
zondirebis (Tdz) monacemebis gamoyenebiT ki SesaZlebelia saqarTvelos 
teritoriaze arsebuli yvela myinvaris gamokvleva drois gacilebiT mcire 
periodSi.  

Tdz da GIS teqnologiebi xelmisawvdoms xdis glaciologiur 
maxasiaTeblebze kompleqsur dakvirvebebs, rac adre miwispira meTodebis 
gamoyenebiT Zalian rTuli an TiTqmis SeuZlebeli iyo. aseve rTuli iyo 
miwispira dakvirvebebiT didi myinvarebisa adgilmdebareobis cvlilebis 
gazomva. 

proeqtis ganxorcielebis Sedegad dadginda saqarTvelos myinvarebis 
faqtiurad yvela mniSvnelovani maxasiaTebeli. gamokvleuli iqna 
saqarTvelos myinvarebis degradacia klimatis mimdinare cvlilebis 
gavleniT, damuSavda didi myinvarebis dnobis prognozirebis  meTodologia 
da ganisazRvra maTi sruli dnobis savaraudo TariRebi. 

klimatis Tanamedrove cvlileba mniSvnelovan, negatiur gavlenas 
axdens myinvarebze da iwvevs maT degradacias, es naTlad vlindeba:  

1.    mcire myinvarebis (farTobi 0.1-dan 0.5 km2-mde) dnobis statistikaSi;  
2. myinvaruli auzebis maxasiaTeblebis (myinvarTa raodenoba da 

farTobi) cvlilebebSi da 

3.   didi myinvarebis (farTobi > 2 km2-ze) degradaciasa da ukandaxevaSi. 
myinvarebi bunebis yvelaze dinamiurad cvalebadi elementia da isini 

Sesabamisad yvelaze mgrZnobiered reagireben bunebriv da antropogenur  
cvlilebebze. amitomGglobaluri cvlilebebis epoqaSi myinvarebis 
degradaciis Seswavla momavalze orientirebuli amocanaa.  
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1. glaciologiis ganviTarebis mokle istoria saqarTvelosTan 

mimarTebaSi 

 

msoflioSi mTian raionebSi adamianebs sWirdebodaT myinvarebis 
Seswavla. es ganpirobebuli iyo myinvariT dafarul gadasasvlelebze 
orientirebis aucileblobiT, raTa SesaZlebeli yofiliyo mezobel 
xeobebSi gadasvla. samecniero interesi myinvarebis Seswavlis mimarT, 
mxolod ori-sami saukunis winaT gaCnda, rac ZiriTadad ganpirobebuli iyo 
bevri sxvadasxva faqtoriT, romelTa Soris ZiriTadi iyo transportirebis 
usafrTxoeba, wylis Camonadenisa da myinvarebis dinamikis (gamyinvareba-
daTbobis periodebi) kvleva.  

glaciologiis mniSvnelobaze metyvelebs, is rom myinvarebs 
dedamiwaze xmeleTis farTobis daaxloebiT 11% ukavia (16 mln km2). amasTan 
myinvarebi didi raodenobiT Seicaven mtknar wyals (30 mln km3), rac 
dedamiwaze mtknari wylis maragis 2/3 Seadgens. 

Tanamedrove glaciologias, rogorc mecnierebas safuZveli Caeyara 
XVIII saukunis bolos SveicariaSi alpebis SeswavliT. Sveicarieli mecnieri 
oras benediqt de sosiuri (1840‒1899) 1960 wlidan mogzaurobda alpebSi. 1787 
wels pirvelad avida alpebis umaRles mwverval ‒ monblanze, xolo 1779, 
1786, 1796 ww. gamoaqveyna naSromi „mogzauroba alpebSi", sadac mocemulia 
alpebSi Catarebuli 30-wliani kvlevis Sedegebi. igi iTvleba glaciologiis 
da alpinizmis fuZemdeblad. 

glaciologiis CamoyalibebaSi didi roli iTamaSa lui agasisis, 
fransua forelis, devid forbsisa da sxv. Sromebma. agasisma Seiswavla 
myinvaruli naleqebi, daasabuTa im droisaTvis axali da ZiriTadad swori 
idea myinvaruli epoqebis arsebobis Sesaxeb. forelma ki safuZvlianad 
Seiswavla alpuri myinvarebi. forbzi Sveicariasa da norvegiaSi 
mogzaurobisas swavlobda myinvarebis moZraobas da dakvirvebebs atarebda 
maT Sida stuqturebze. 

XVIII saukunis pirvel naxevarSi saqarTvelos gamoCenili mkvlevari 
iyo vaxuSti batoniSvili-bagrationi [1]. naSromSi „aRwera samefosa 
saqarTvelosa“, (1745 w) man mogvca saqarTvelos Tovl-myinvaruli safris 
Sesaxeb pirveli mecnieruli cnobebi. vaxuSti batoniSvili aramarto aRwers 
Tovl-myinvarul safars, aramed iZleva movlenaTa Tvisobriv da odenobriv 
daxasiaTebas. igi agreTve gvaZlevs informacias saqarTvelos myinvarebis 
enis ferze, Tovlis safris xangrZlivobaze. 

1813 wels akademikosma b. k. viSnevskim pirvelad gansazRvra elbrusis 
simaRle (5421 m).  

1829 wels Sedga sankt-peterburgis mecnierebaTa akademiis eqspedicia 
elbrusze, romelSic sxvebTan erTad monawileobda akademikosi, adolf 
kupferi. am eqspediciis kulminacia iyo ialbuzis aRmosavleT mwvervalze 
pirveli asvla gamyolis, kilar xaSirovis mier [2]. 

1815 wlidan rusi specialistebi awarmoebdnen zust geodeziur 
gazomvebs, xolo 1849 wels daiwyes triangulaciis (geodeziuri qseli, Cv. 
SeniSv.) samuSaoebi amierkavkasiaSi (samxreT kavkasiaSi, Cv. SeniSv.). male 
gamoica aTversiani ruka, xolo mogvianebiT xuTversiani (1 diumSi 5 versi 
anu 1 : 210 000,  Cv. SeniSv.).  
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1851 wels TbilisSi Seiqmna ruseTis geografiuli sazogadoebis 
kavkasiis ganyofileba. aRniSnuli ganyofilebis daniSnuleba iyo kavkasiis 
mxaris sistematuri geografiuli, geologiuri, eTnografiuli kvleva, misi 
florisa da faunis Seswavla, riTac safuZveli Caeyara kavkasiaSi 
sabunebismetyvelo mecnierebas.  

ganyofileba gamoscemda „ruseTis saimperatoro geografiuli 
sazogadoebis kavkasiis ganyofilebis Canawerebs“ ¬ ruseTis saimperatoro 
geografiuli sazogadoebis kavkasiis ganyofilebis perioduli samecniero 
beWdviTi organo. 

1872 wlidan gamoicemoda „ruseTis saimperatoro geografiuli 
sazogadoebis kavkasiis ganyofilebis macne“. ganyofilebis saqmianobaSi 
aqtiurad monawileobdnen qarTveli mkvlevarebi: platon ioseliani, 
dimitri baqraZe, v. sarajiSvili, rafiel erisTavi, mose janaSvili, grigol 
wulukiZe, m. garsevaniSvili, giorgi yazbegi, aleqsandre xaxanaSvili da 
sxva. ganyofilebis bazaze 1924 wlis 22 ianvars Seiqmna saqarTvelos 
geografiuli sazogadoeba.  

didi wvlili kavkasiis geografiis SeswavlaSi miuZRvis akademikoss h. 
v. abixs. mas ekuTvnis pirveli krebsiTi naSromi kavkasiis orografiasa da 
geologiaSi, romelic gamoica 1858 da 1859 wlebSi. mniSvnelovania, rom is 
did yuradRebas uTmobda kavkasiis Tanamedrove da uZvelesi gamyinvarebis 
sakiTxebs.  

myinvarebis mecnieruli Seswavla saqarTveloSi 1860 wlidan daiwyo. es 
mniSvnelovani iyo myinvaruli xasiaTis stiqiuri movlenebis riskebis 
gansazRvrisaTvis, mosaxleobisa da satransporto gadazidvebis 
usafrTxoebisaTvis.   

pirveli etapi kavkasiis SeswavlaSi uSualod ukavSirdeba 
saqarTvelos samxedro gzis eqspluatacias. devdorakis myinvaris 
Camoqcevebi myinvarwveris masivSi, romelsac Tan axlda Tovlisa da wylis 
Rvarcofebi, periodulad angrevda saval gzas. es movlenebi Seiswavleboda 
jer kidev XIX saukunis dasawyisSi, xolo 60-70 wlebSi organizebuli iqna 
dakvirvebebi myinvarebze [3‒8]  

kavkasiis ruseTTan „SeerTebam“, romelic dasrulda XIX saukunis 60-
ian wlebSi, SesaZlebeli gaxada da daaCqara didi kavkasionis maRalmTiani 
raionebis topografiuli agegmva masStabiT 1 : 42 000 (1 duimSi 1 versi). aman 
SesaZlebeli gaxada Seqmniliyo reliefis da gamyinvarebis detaluri 
suraTebi, rasac didi mniSvneloba hqonda myinvarebis SeswavlisaTvis da 
geografiuli rukebis Sesaqmnelad.  

1885 wels rusuli geografiuli sazogadoebis fizikuri geografiis 
ganyofilebis Tavmjdomarem ivane muSketovma ruseTis geografiuli 
sazogadoebasTan daaarsa myinvaruli komisia, romelic ruseTis imperiis 
teritoriaze iwyebs Zveli da Tanamedrove myinvarebis Seswavlas.  

kavkasiis myinvarebis SeswavlaSi didi wvlili miuZRviTs n. i. dinniks,   
romlis naSromebidan aRsaniSnavia „kavkasiis Tanamedrove da Zveli 
myinvarebi“, romelic gamoica TbilisSi 1890 wels rusuli geografiuli 
sazogadoebis kavkasiis ganyofilebis mier. igi ganmeorebiT gamoica 2010 
wels [9]. XIX saukuneSi arsebuli dakvirvebebi da kvlevebi, Sedarebulia 
alpebis kvlevis mecnierul SedegebTan. es naSromi metad sainteresoa 
kavkasiis myinvarebis Seswavlis, rogorc istoriuli TvalsazrisiT, aseve im 
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drois samecniero miRwevebis da kavkasiis myinvarebis im droisTvis 
arsebuli mdgomareobis Sesaswavlad. 

cnobilia, rom zogadad yvela myinvari zafxulSi garkveuli sigrZiT 
mokldeba da zamTarSi grZeldeba. amitom maqsimalur sigrZes isini aRweven 
gazafxulze da minimalurs zafxulSi (zafxulis bolos Semodgomis 
dasawyisSi, Cv. SeniSv.). myinvarebis sigrZis wliuri cvlilebis dasadgenad 
zusti gazomvebi ar arsebobs, radgan isini sruliad iniRbeba im 
cvlilebebiT, romelsac ganicdian myinvarebi wlis ganmavlobaSi. i.a. geimis 
azriT yinulis sigrZis wliuri cvlileba daaxloebiT 10 metrs Seadgens. 

myinvarebis cvlileba xangrZlivi drois ganmavlobaSi SeiZleba 
moicavdes 5, 10, 20 da 30 wlian periodebs. imis gamo, rom zogjer myinvarebi 
aRweven tyeebamde, sadac xeebi xelis Semoxvevaze meti sisqisaa, unda 
vivaraudoT, rom myinvarebis winsvlisa da ukuqcevis periodebi SeiZleba 
grZeldebodes 70 weli da metic. sanam myinvari miaRwevs aseT Zvel tyes, man 
SesaZlebelia ramdenjerme ganicados mcire winsvla an ukuqceva. rac 
Seexeba  19-e saukunes, mis dasawyisSi Sveicariis myinvarebis umravlesobaSi 
mimdinareobda Semcirebis procesi. 1812  wlidan maT daiwyes zrda da 
udides sidides miaRwies 1817-dan 1826 wlamde. zrdis am periodis Semdeg  
daiwyo sakmaod xangrZlivi  Semcirebis periodi, xolo 50-ian da 60-ian 
wlebSi myinvarebi isev mniSvnelovnad izrdebian da amis Semdeg   isev 
mcirdebian. magaliTad, monblanis umetesma myinvarebma 1854 wlidan SeaCeres 
zrda da daiwyes ukuqceva: myinvarma hiugma daiwyo ukuqceva 1850 wels; 
bossonma 1854 wels, gietrozma−1855-Si, aleCma 1860 da fem 1864; fiSma da 
geornerma 1870  wels. zogierTi myinvari gansakuTrebiT Semcirda 70-iani 
wlebis bolos, xolo ramdenime, magaliTad momingi saerTod ar Secvlila. 
1872‒1875 wlebSi alpebis yvela myinvari  Semcirda, xolo 70-iani wlebis  
bolos ki zogierTma maTganma isev daiwyo  zrda. magaliTad, bossonma 
daiwyo winsvla 1875, Selim 1878 wels, zedaaaris myinvarma da gietrozma 1880 
wels da a.S. myinvarebis umravlesoma ki, 1880 welsac ganagrZobda 
Semcirebas. 1884 wels alpebSi iyo 12 myinvari, romlebic  iyvnen zrdis 
periodSi. 

zogadi wesidan gadaxras warmoadgenda qvemoaaris myinvari. 1870 wels 
is miebjina da kidec gadaatriala qvemo morena da amgvarad miaRwia iseT 
zomebs, rogoric arcerTxel ar hqonia mimdinare geologiuri epoqis 
ganmavlobaSi.  1871 wels myinvarma daiwyo ukuqceva. 

myinvarebis sididis cvlileba ramdenad mniSvnelovania, SeiZleba 
vimsjeloT Semdegi monacemebiT. myinvari roni 1856‒1880 wlebSi Semcirda 854 
m-iT anu saSualod weliwadSi 35 m-iT, Tumca avtors mohyavs ufro 
mniSvnelovani cvlilebis magaliTebi: myinvari val ferreti 1865‒1880 
wlebSi Semcirda 780 m-iT anu yovelwliurad 50 metriT, mer de glase 1896-
dan 1878 wlamde yovelwliurad saSualod 73 m-iT, xolo bossonis myinvarma 
1853 wlis maisisa da ivnisis ganmavlobaSi win waiwia 30 metriT. 

XIX saukunis II naxevridan kavkasiis myinvarebze, maT Soris 
saqarTvelos myinvarebzec tardeboda sporaduli dakvirvebebi (h. v. abixi, i. 
xoZko, n. dinniki, a. krasnovi, a. pastuxovi, g. mercbaxeri da sxv.). 

glaciologiis Semdgom ganviTarebas xeli Seuwyo pirvelma 
saerTaSoriso polarulma welma (1882-1883 ww.). 
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XX s. dasawyisSi msxvilmasStabiani samxedro topografiuli rukebis 
safuZvelze aRinusxa kavkasionis yvela myinvari da Sedga katalogi (k. i. 
podozerski, 1911). 

1931 wels (3653 metr simaRleze) myinvarwverze ‒ yazbegze ("beTlemis 
qoxi" *) da ialbuzze aSenda maRalmTiani meteorologiuri sadgurebi.  

1932 wels ganxorcielda raWis, zemo svaneTisa da xevis myinvarTa 
enebis topografiuli agegmva (melenti sanebliZe, aleqsandre 
aslanikaSvili, daviT wereTeli da sxv.). 

SemdgomSi glaciologiis ganviTarebas didad Seuwyo xeli meore 
saerTaSoriso polarulma welma (1932-1933 ww.). glaciologiuri kvleva 
farTod gaiSala saerTaSoriso geofizikur wels (1957-1958 ww.) da 
saerTaSoriso hidrologiuri aTwleulis periodSi (1965-1975), sadac 
wamoiWra axali mosazrebani myinvarebis warmoqmnisa da moqmedebis Sesaxeb. 
am wlebSi xdeboda dakvirveba myinvarebis ukandaxevis siCqareze, ablaciaze 
da kvebis areebSi masis dagrovebis procesebze. 

dadginda kavkasionis Zveli gamyinvarebis periodebis sinqronuloba 
alpur gamyinvarebasTan (v. rengarteni, a. reingardi), ramac gamoiwvia 
gamyinvarebis alpuri sqemis ucvlelad gadmotana kavkasiaSi. 1950-ian ww. es 
sqema kritikulad gadaisinja qarTveli geografis levan maruaSvilis mier. 
1930-ian ww. daiwyo kavkasionis Zveli da Tanamedrove myinvarebis 
Tanmimdevruli Seswavla, dadginda myinvarTa degradaciis faqti (daviT 
wereTeli). 1950-iani ww. daiwyo kavkasionis samxreT kalTis myinvarebis 
gavrcelebis geografiuli Taviseburebebis, reJimisa da zedapiruli 
Camonadenis Seswavla (v. comaia, S. inaSvili). momzadda masala 
amierkavkasiis myinvarTa katalogisaTvis. 

myinvarebis Seswavlis Semdgomi, pirobiTad mesame etapi daiwyo 1960 
wels da  warmatebiT grZeldeboda 1990 wlamde. am periodSi safuZveli 
Caeyara axal gamokvlevebs „saerTaSoriso hidrologiur aTwleulTan“ 
dakavSirebiT. msoflios yvela mxareSi SerCeuli iqna samodelo myinvarebi 

stacionaრuლi dakvirvebebisaTvis. maTze warmoebda myinvaris enis, aseve 
firnis zedapiris kompleqsuri dakvirvebebi. saqarTveloSi aseTi myinvarebia 
buba da Tbilisa. 

 
--------------------------------------------- 
* "beTlemis qoxi" saqarTveloSi yvelaze maRla (3653 m.) mdebare Senobaa. 
misi istoria jer kidev XX saukunis 20-ian wlebSi daiwyo, roca 
myinvarwverze pirveli qarTuli asvlebis dros, mTamsvlelebis 
TavSesafris, mTis qoxis aSeneba gadawyda. 1933 wels 3653 metr simaRleze 
aSenda xis Senoba, romelsac 1929 wels mwverval TeTnuldze daRupuli 
alpinistis simon jafariZis saxelobis qoxi ewoda. 1941 wels amave adgilze 
dasrulda qvis mtkice nagebobis mSenebloba − es gaxldaT mTamsvlelebis 
TavSesafari, romelic ramdenime wlis ganmavlobaSi (1931 wlidan, evropaSi 
yvelaze maRali mdebareobiT, Cv. SeniSv.) meteorologiuri sadguris 
funqciasac iTavsebda. TavSesafars 1998 wlidan "beTlemis qoxi" ewoda. igi 
yovelwliurad aTasobiT qarTveli da ucxoeli turistisa da alpinistis 
Ramis saTevi adgilia myinvarwvris mwvervalisaken mimaval gzaze 

(http://www.bethlemihut.ge/). 
 

http://www.bethlemihut.ge/
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aRmosavleT saqarTvelos da daRestanis myinvarebis Seswavla daevala 

amierkavkasiis hidrometeorologiis instituts (amJamad saqarTvelos 
teqnikuri universitetis hidrometeorologiis instituti) xolo dasavleT 
saqarTvelos myinvarebis kvlevaze pasuxismgebloba daekisra saqarTvelos 
vaxuSti bagrationis geografiis instituts. 

unda aRiniSnos, rom 1951 wlidan saqarTvelos hidrometeorologiis 
sammarTveloSi sistematurad mimdinareobda myinvarebze glaciologiuri 
dakvirvebebi. myinvarebze dakvirvebebi ZiriTadad savele samuSaoebiT 
xorcieldeboda. sxvadasxva instituciebis (amierkavkasiis  
hidrometeorologiis instituti, saqarTvelos mecnierebaTa akademiis 
geografiis instituti, saqarTvelos hidrometeorologiis samsaxuri) 
mkvlevarebis mier xorcieldeboda mniSvnelovani samuSaoebi [10¬13]. 
saqarTvelos myinvarebis Sesaxeb saukunovani kvlevis Sedegebi Sejamda da 
moyvanilia yofili sabWoTa kavSiris myinvarebis katalogis (SemdgomSi 
katalogi) sxvadasxva gamocemaSi [14¬17]. FF 

am katalogis mniSvnelobidan gamomdinare is Semdgom ganTavsda, 
myinvarebis msoflio katalogSi. myinvarebis Sesaxeb standartizebuli 
informacia moyvanilia myinvarebis msoflio 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/). 

1990 wlidan saqarTveloSi Seqmnili politikuri da 
socialur‒ekonomikuri mdgomareobis gamo glaciologiur‒eqspediciuri 
samuSaoebi praqtikulad Sewyda. 2000-2002 wels SeerTebuli Statebis 
saerTaSoriso ganviTarebis saagentos − USAID-is finansuri daxmarebiT 
Catarda Semoklebuli programiT glaciologiuri samuSaoebi enguris, 
rionis da myinvarwveris zogierT myinvarze. 

2011 wels saqarTvelos garemos erovnuli saagentos 
hidrometeorololgiis departamentis specialistebma ganaaxles 
glaciologiuri eqspediciuri samuSaoebi saqarTvelos myinvarebze.  
eqspediciuri samuSaoebis Sedegebi mowmobs, rom msgavsad msoflios sxva 
regionebisa, globaluri daTbobis Sedegad saqarTvelos myinvarebic  
ganicdian mniSvnelovan degradacias. 

amJamad garemos erovnul saagentoSi saqarTvelos 17 myinvarze 
mimdinareobs sami tipis glaciologiuri dakvirveba: 

1) stacionaრuლi (gergeTi da devdoraki);  
2) sruli programiT (myinvaris dnobamde da dnobis Semdeg), romelic 

mimdinareobs yovelwliurad ramdenime myinvaris SemovliT; 
3) Semoklebuli programiT ‒ zogierT myinvarze, romlebic pirveli ori 

programiT ar iqna Seswavlili (xuT weliwadSi erTxel). 
aRmosavleT saqarTvelosa da daRestanis katalogizacia  

ganxorcielda v. comaias da o. drobiSevis  xelmZRvanelobiT [14‒16], xolo 

http://www.wgms.ch/
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dasavleT saqarTvelos katalogizacia l. maruaSvilis, g. kurdRelaiZis, t.  
laSxis, S. inaSvilis da d. tabiZis xelmZRvanelobiT [17]. 

80-ian wlebSi ssr kavSirSi damTavrda myinvarebis katalogizacia, 
sadac Sevida im droisaTvis arsebuli monacemebi myinvarebis Sesaxeb. 

garda CamoTvlili mecnierebisa saqarTveloSi myinvarebs ikvlevdnen: 
Teofane daviTaia, daviT wereTeli, melenti sanebliZe, rezo Sengelia, 
giorgi abulaZe, rezo xazaraZe, ramin gobejiSvili da sxvebi. 

akademikos Teofane daviTaias gamorCeuli adgili ukavia msoflio 
masStabiT mwvave samecniero problemebis SeswavlaSi. jer kidev XX s-is 60-
iani wlebis dasawyisSi, man wamoayena atmosferos globaluri daWuWyianebis 
hipoTeza, rogorc klimatisa da myinvarTa reJimis cvlilebis mniSvnelovani 
faqtori, rac eqsperimentiT daamtkica. myinvar gergeTis enaze 
eqsperimentuli dakvirvebisas. man daadgina, rom myinvaris zedapiris 
temperatura ufro maRalia, vidre myinvarzeda haeris temperatura, rac 
antropogenuli zemoqmedebis Sedegia. dResdReobiT klimatis Tanamedrove 
cvlileba, kerZod globaluri daTboba, romelsac T. daviTaia warmatebiT 
ikvlevda, „gaeros“ mier miCneulia kacobriobis erT-erT mwvave problemad, 
radgan mas SeiZleba mohyves planetaruli masStabis ekologiuri 
katastrofebi.  

1989 wels r. gobejiSvilis mier gamoqveynebul myinvarul katalogSi 
[18] yuradReba gamaxvilebulia myinvarebis morfologiur tipebze, maT 
zomebze, enis simaRlesa da auzebis mixedviT myinvarebis morfologiuri 
tipebis da farTobebis ganawilebaze. masSi ar aris ganxiluli myinvarebis 
ablaciis/akumulaciis farTobebi, wonasworobis da firnis xazebis 
simaRleebi.  

aRsaniSnavia ramin gobejiSvilisa da vladimer kotliakovis Sromebi 
glaciologiis dargSi. mniSvnelovania maTi avtorobiT gamocemuli 
„glaciologia“ pirveli monografia qarTul enaze, romelSic mocemulia 
myinvarebis warmoqmnis, kvebisa da dinamikis sakiTxebi [19]. 

2006-2008 wlebSi vaxuSti bagrationis  geografiis institutSi  
Sesrulda INTAS-is granti „kavkasiaSi klimatis cvlileba, myinvaris 
dinamika da mdinaruli Camonadeni“. am naSromis gagrZelebaa  SoTa 
rusTavelis erovnuli samecniero fondis mier dafinansebuli proeqti 
„myinvarebis monitoringi klimatis cvlilebis fonze“ (2009-2012). romlis 
ZiriTadi mizani iyo saqarTveloSi glaciologuri kvlevebis gagrZeleba, 
romelic Sewyvetili iyo gasuli saukunis 90-ian wlebSi. 2009-2010 wlebSi 
Catarda eqspediciebi myinvar zofxitoze (raWis kavkasioni), xolo 2011 wels 
myinvar WalaaTze (svaneTis kavkasioni). dakvirveba ZiriTadad warmoebda 
myinvaris auzSi klimatis elementebze, myinvarul Camonadensa da ablaciaze 
[20].  

unda aRiniSnos, rom r. gobejiSvilis monacemebis safuZvelze l. 
tieliZem gamosca „saqarTvelos myinvarebis katalogi“ [21] da „saqarTvelos 
myinvarebi“ [22], sadac damatebiT Tanamgzavruli informacia aris 
gamoyenebuli, Tumca, mxolod myinvarebis farTobebis dasadgenad da isic 
SezRuduli raodenobis myinvarebisaTvis. 

gansakuTrebiT aRsaniSnavia hidrometeorologiis institutis 
profesoris vasil comaias Rvawli saqarTvelos myinvarebis SeswavlaSi. mis 
mier myinvarebis analizisa da ganzogadoebis Sedegebi daibeWda sxvadasxva 
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monografiebSi. misi wvlili aisaxa sabWoTa kavSiris hidrologiuri 
aTwleulis masalebSi (or tomad 1965‒1969 da 1969‒1974 ww) da msoflios 
Tovl‒myinvarebis resursebis atlasSi (1997 w., mT. red. v. m. kotliakovi). 

yofili ssrk-is hidrometeorologiuri sammarTvelos gankargulebis 
safuZvelze amierkavkasiis hidrometeorologiis instituti (Tbilisi) 
iTvleboda meTodur xelmZRvanelad glaciologiis (Tovlis safris, 
namqerebis, Tovlis zvavebisa da myinvarebis Seswavlis) dargSi sakavSiro 
(1956‒1975 ww.) da kavkasiis (1976‒1990 ww.) hidrometeorologiis sistemaSi. 
amierkavkasiis hidrometeorologiis institutis hidrologiis ganyofilebis 
ufrosi, profesori vasil comaia warmoadgenda xelmZRvanels 
hidrometeorologiuri sammarTvelos da institutis mier warmoebuli 
glaciologiuri samuSaoebis dargSi. 

gasul saukuneSi myinvarebis Sesaswavlad ZiriTadad gamoiyeneboda 
miwispira dakvirvebebi. rogorc Sedegi 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, yinulis qudebi da  yinulis 
fenebi zomebSi  Zalian  didia. es arTulebs da Tanac SeuZlebels xdis 
miwispira dakvirvebebis safuZvelze miRebuli iyos saWiro sivrciTi 
garCevadobis monacemebi. distanciuri zondireba sahaero safreni 
aparatebidan da aero-foto suraTebi warmoadgenen saimedo wyaros 
myinvarebis maxasiaTeblebis gansazRvrisaTvis. 

dResdReobiT dedamiwis xelovnuri Tanamgzavrebi gamoiyeneba 
dedamiwis zedapiris kvlevebisaTvis. maRali garCevadobis Tanamgzavrebi 
farTod gamoiyenebian maRali droiTi da sivrciTi garCevadobis 
dakvirvebebis warmoebisaTvis myinvarebze. 

unda aRiniSnos, rom myinvarebis Sesaswavlad savele eqspediciebis 
mowyoba did TanxebTan aris dakavSirebuli. amavdroulad savele dakvirvebis 
SedegebiT yovelwliurad SeiZleba gaSuqdes mxolod ramdenime myinvaruli 
auzi.  

Tdz-is masalebi (uSualod Tdz-is monacemebi, internet portalebi da 
sxvadasxva organizaciis monacemTa bazebi) SesaZlebels xdis mocemuli 
iyos yovelwliurad informacia faqtiurad saqarTvelos yvela myinvaruli 
auzisaTvis.  

XX saukunis meore naxevridan myinvarebis kvlevas meti yuradReba 
eTmoba klimatis mimdinare cvlilebis gamo, ramac gamoiwvia myinvarebis 
mniSvnelovani degradacia  da myinvaruli xasiaTis stiqiuri movlenebis 
gamZafreba. sakmarisia gavixsenoT glaciologiuri Camoqcevebi 2014 wlis 17 
maiss da 20 agvistos amali-devdorakis xeobaSi (md. Tergis auzi), nenskras 

xeobaSi 2018 wlis 5 ivlisს (md. Eenguris auzi), da 2019 wlis 25 ivliss 
mestiaWalas xeobaSi (md. Eenguris auzi),  rasac Tan axlda adamianTa 
msxverpli da mniSvnelovani materialuri zarali. aucilebelia am 
movlenebis riskebis Sefaseba maTi prevencia/SemcirebisaTvis. mniSvnelovania 
myinvarebTan dakavSirebuli sxva saxifaTo movlenebis gansazRvra, rac 
gamoixateba zRvis/okeaneebis donis matebaSi, myinvaruli wylis Camonadenis 
cvlilebaSi da sxva. 
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erovnul doneze myinvarebis kvleva qveynisaTvis mniSvnelovan 
strategiul saqmianobas warmoadgens, risi kargi magaliTebia bolo wlebSi 
garemos erovnul saagentoSi myinvarebze miwispira glaciologiuri 
dakvirvebebis gaZliereba da saqarTvelos klimatis cvlilebis CarCo 
konvenciis meoTxe erovnul moxsenebaSi myinvarebis kvlevisaTvis garkveuli 
prioritetebis miniWeba.  

saqarTvelos teqnikuri universitetis hidrometeoeologiis 
institutSi 2014‒2017 ww-Si ganxorcielda SoTa rusTavelis erovnuli 
samecniero fondis sagranto proeqti #FR/586/9-110/13 „Tanamgzavruli 
distanciuri zondirebis safuZvelze saqarTvelos myinvarebis kvleva“ 
(proeqtis xelmZRvaneli Llarisa Sengelia, mkvlevarebi: giorgi korZaxia da 
genadi Tvauri). Sedegebi warmodgenilia rogorc sazRvargareTis, ise 
adgilobriv maRalreitingul JurnalebSi [23‒28].  

 

2. proeqtis mizani da amocanebi 

 
proeqtis mizania saqarTvelos myinvarebis degradaciis Seswavla da 

maTi dnobis prognozireba klimatis Tanamedrove cvlilebis gamo. klimatis 
mimdinare cvlilebis zemoqmedebiT myinvarebis degradaciis problemas 
mecnierulad dasabuTebuli pasuxi, rom gaeces saWiroa maRali 
garCevadobis Tdz-is gamoyeneba, radgan igi didi regionebisaTvis 
myinvarebis erTdrouli Seswavlis saSualebas iZleva saWiro 
detalizaciiTa da sizustiT SezRuduli resursebisa da drois pirobebSi. 
dResdReobiT myinvarebis ukandaxevis da dnobis gamo mniSvnelovnadaa 
Secvlilia myinvarebis konturebi, farTobebi da sxva maxasiaTeblebi. 
yovelive aRniSnuli myinvarebis da maTi cvlilebis dawvrilebiT Seswavlas 
moiTxovs. amavdroulad katalogSi araa aRricxuli yvela mcire myinvari, 
zogjer zusti araa myinvarebis farTobebis monacemebi, rac dazustebas 
moiTxovs da Cvens mier aris ganxorcielebuli.  

zomebis mixedviT myinvarebi sam jgufad iyofa: mcire* (farTobi _ 0,1-
dan 0,5 km2-mde), saSualo (farTobi _ 0,5-dan 2,0 km2-mde) da did (farTobi _ 
2,0 km2-ze meti) myinvarebad [19]. 0.1 km2 farTobze naklebi zomis myinvarebi 
ganixileba Tovlnarebad**. 

 
--------------------------------------- 

* [19]-Si mocemuli saqarTvelos myinvarebis sam jgufad dayofis qveda 

sazRvari avtorebis mier aris damatebuli gamomdinare iqidan, rom 
katalogSi aRricxuli yvela myinvaris farTobi 0.1 km2-ze metia, xolo 
Tovlnarebi ar ganixileba. 

**Tovlnari qarisa da mzis sxivebisagan mofarebul adgilebSi SemorCenili 

Tovlis, firnisa da yinulis grovaa. Tovlnari sezonuria, Tu irgvliv 
dadebul Tovlze ufro metxans inaxeba, xolo mudmivia, Tu mTeli wlis 
ganmavlobaSi ar dneba. Tovlnari SeiZleba iyos myinvaris degradaciiT 
miRebuli narCeni. 
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klimatis mimdinare cvlilebis myinvarebze negatiuri gavlenis 
Sesafaseblad saWiroa mcire myinvarebis dnobis statistikis (Tavi 4),  
myinvaruli auzebis maxasiaTeblebis (myinvarTa raodenobisa da farTobebis) 
cvlilebis (Tavi 5) da didi myinvarebis ukandaxevis raodenobrivi 

maxasiaTeblebisა gansazRvra (Tavi 6), rac myinvarebis degradaciis efeqturi 
indikatorebia.  

mniSvnelovania myinvarebis aramarto Tanamedrove mdgomareobis 
Seswavla, aramed maTi degradaciis samomavlo tendenciebis gansazRvra 
klimatis mimdinare cvlilebis erTi-ori scenaris mixedviT IPCC-is 
saxelmZRvanelo dokumentebis Sesabamisad. es scenarebi savaraudod iqneba 
pirveli e.w. Cveulebrivi biznesi anu is SemTxveva, rodesac dedamiwaze 
araviTari kardinaluri moqmedebebi ar xorcieldeba saTburi gazebis 
emisiebis SesazRudavad da meore - klimatis GCM modelis safuZvelze 
saqarTvelosaTvis gansazRvruli klimatis cvlilebis yvelaze savaraudo 
scenari.  

bunebrivia am problemebis Seswavla unda moxerxdes SezRudul droSi 
efeqturi samecniero daskvnebis gamosatanad, rac miwispira dakvirvebebis 
warmoebiT SeuZlebelia miT umetes, rodesac sabWoTa kavSiris daSlis 
Semdeg saqarTveloSi myinvarebze mxolod epizoduri dakvirvebebi 
mimdinareobda. dResdReobiT saqarTvelosaTvis myinvarebis kvlevisaTvis 
ZviradRirebuli savele dakvirvebebis alternatiul meTodologias 
warmoadgens Tdz, romelic saSualebas iZleva miviRoT myinvarebis Sesaxeb 
monacemebi saWiro regularobiT, rogorc droSi aseve sivrceSi. samuSaoSi 
dawvrilebiT ganxilulia didi myinvarebis degradaciis modelireba da 
sruli dnobis prognozi klimatis cvlilebis scenarebis mixedviT.  

 
3. myinvarebis kvlevis meTodologia da gamoyenebuli masala 

 
saqarTvelos myinvarebis parametrebis gansasazRvravad Catarebuli 

kvlevebis da miRebuli Sedegebis xarisxis kontrolisa da xarisxis 
Sefasebis procedurebis ganxorcielebiT Camoyalibda efeqturi 
meTodologia erTi mxriv myinvarebis sxvadasxva parametrebis 
gansasazRvravad da meore mxriv efeqturi sakmaod sando Sedegebis 
misaRwevad. Aam meTodologiis ZiriTadi arsi mdgomareobs Tdz-Tan erTad 
istoriuli monacemebis, myinvarebis katalogSi daculi myinvarebis sqemebis 
[14_17], arsebuli savele samuSaoebis masalebis da saeqsperto codnis 
kompleqsur, integralur gamoyenebaSi [24_28]. 

XX saukunis 60 – 70 wlebSi yofil sabWoTa kavSirSi didi moculobis 
glaciologiuri samuSaoebi Catarda, ris safuZvelzec, rogorc zemoT 
aRiniSna, Seiqmna ssr kavSiris myinvarebis katalogi. dasavleT saqarTvelos 
myinvarebi katalogSi Tanmimdevruladaa ganxiluli [17], xolo aRmosavleT 
saqarTvelos myinvarebi calke ar aris gamoyofili. isini yofili sabWoTa 
kavSiris kavkasiis myinvarul sistemaSi iyo moqceuli da sam sxvadasxva 
gamoSvebaSia sistematizirebuli [14_16].  faqtobrivad katalogi 50 wlis 
winaTaa Seqmnili, xolo dedamiwis Tanamgzavruli dakvirvebebiT myinvarebis 
kvleva mxolod XX saukunis miwurulis da am saukunis monacemebiTaa 
SesaZlebeli. droSi es sxvaoba winapirobas qmnis myinvarebis evoluciis,  
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maTi degradaciis Sesaswavlad Tdz-is safuZvelze da maTi sruli dnobis 
prognozirebisaTvis.   

proeqtis avtorTa mier myinvarebis kvlevis teqnologiur-
meTodologiuri midgomebi efeqturi aRmoCnda myinvarebis kvlevisaTvis. 
amitomac dagegmili amocanebis, miznebisa da Sefasebebis gadasawyvetad 
gamoyenebuli iqna rogorc sxva avtorebis mier aprobirebuli [29‒34], ise 
proeqtis avtorebis mier SemuSavebuli meTodebi [24‒28], romlebic efuZneba 
maRali garCevadobis Tanamgzavrebis monacemebis miRebas da damuSavebas.  

katalogis cifruli versia daculia ruseTis mecnierebaTa akademiis 

geografiis institutis geografiul portalze (http://webgeo.ru, Раздел: Каталог 

ледников СССР), romliTac sargebloba sakmaod komfortulia. cnobisaTvis 
1980-ian wlebSi am katalogis nawili gamoyenebul iqna myinvarebis msoflio 
katalogis nawilis Sesaqmnelad da igi xelmisawvdomia aSS-s yinulisa da 
Tovlis monacemTa nacionaluri centris NSIDC-is veb-saitze (http://nsidc.org). 

klimatis Tanamedrove cvlilebis gamo myinvarebis degradaciis   
kvlevisaTvis viyenebT Pproeqtis „miwispira yinulebis globaluri gazomvebi 
kosmosidan“  (Global Land Ice Measurements from Space ‒ GLIMS) monacemTa bazebs. es 
bazebi Seqmnilia Tanamgzavr TERRA-s ASTER (Spaceborne Thermal Emission and 

Reflection Radiometer) sensoris monacemTa safuZvelze [32, 33]. es sensori 
xilul da infrawiTel diapazonebSi moipovebs monacemebs da misi 
maqsimaluri sivrciTi garCevadoba 15 m-s Seadgens. 

sensor ASTER-is monacemebis saSualebiT SesaZlebelia 30 m sivrciTi 
garCevadobis reliefis cifruli modelis (Digital Elevation Model   ‒ DEM) 
generireba. multispeqtrul Tanamgzavrul monacemebTan erTad ASTER  DEM 

myinvarebis Seswavlis saukeTeso saSualebad iqca [34].  
Tanamgzavruli monacemebis damuSavebisaTvis gamoviyeneT GIS-is 

sxvadasxva aplikacia, kerZod  Google Earth, BEAM Visat da Quantum GIS Lisboa.  
maRali sivrciTi garCevadobis Tanamgzavruli suraTebis 

xelmisawvdomi wyaroa Google-is veb-programa Google Earth. saqarTvelos 
teritoriis umetesi nawilisaTvis es programa 0.5−0.8 m-is sivrciTi 
garCevadobis suraTebs gvTavazobs, rac myinvarebis konturebis didi 
sizustiT digitalizaciis 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. 

Sesaswavli myinvarebisaTvis programa Google Earth-is monacemTa bazaSi 
arsebuli Tanamgzavruli monacemebi ar iZleva zogierTi myinvaris 
Seswavlis SesaZleblobas da upiratesoba mivaniWeT  Landsat-is Tanamgzavrul 
suraTebs. visargebleT Landsat 8,  Landsat 7 da Landsat 5 sensorebis monacemebiT, 
romelic xelmisawvdomi aRmoCnda. 

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 
saministros daqvedebarebaSi imyofeba, daculia Landsat-is TanamgzavrebiT 

http://webgeo.ru/
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mopovebuli monacemebi, agreTve NASA-s gankargulebaSi arsebuli 
Tanamgzavruli suraTebi. 

Tanamgzavridan dedamiwis zedapiris monitoringze mniSvnelovan 
zegavlenas axdens amindis pirobebi, kerZod Rrublianobis SemTxvevaSi 
Tanamgzavruli suraTebis gamoyeneba sxvadasxva monacemebis misaRebad 
faqtiurad 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. es periodi Zlier aris damokidebuli myinvaris 
adgilmdebareobaze, simaRleze, klimatze da amindis pirobebze.  

Tanamedrove klimatur pirobebSi saqarTvelosaTvis es droiTi 
intervalia ivnisis bolodan daaxloebiT oqtombris dasawyisamde. 

Catarda Tdz-is gamoyenebiT myinvarebis Tanamgzavruli suraTebis 
miReba, GIS teqnologiebis gamoyenebiT maTi vizualizacia da konturebis 
pirveladi asaxva. ganxorcielda katalogSi mocemuli sqemebis safuZvelze 
myinvarebis identificireba. 

Tdz-is monacemebiT, myinvarebis maxasiaTeblebis dasadgenad pirvel 
rigSi saWiroa maTi konturebis dadgena. myinvarebis konturebis gavleba 
ganxorcielebulia manualuri digitalizaciiT, romlis drosac 
gaTvaliswinebulia saeqsperto codna. Sesaswavli myinvarebis 
identifikaciisaTvis da konturebis dasazusteblad gamoyenebulia ASTER 

DEM reliefis cifruli modeli da gasuli saukunis 60-iani wlebis ssr 
kavSiris topografiuli rukebi (1:50000), romlebsac Tavis droze katalogis 
Seqmnisas iyenebdnen.  

reliefis cifruli modelis saSualebiT ganxorcielda myinvarebis 
3D vizualizacia reliefis analizis, da rig SemTxvevaSi, myinvarebis 
geografiuli mibmis mizniT. agreTve 3D vizualizaciis gamoyenebiT 
dazustda myinvaris mdebareoba mdinareTa auzebis mixedviT da myinvaris 
maxasiaTeblebi. 

konturebis dazusteba ganxorcielda Tanamgzavruli suraTisa da 
reliefis cifruli modelis safuZvelze Seqmnili simaRlis izoxazebis 

zeddebiT. 3D gamosaxulebis gamoyenebiT maRali sizustiT ganisazღvra 
wyalgamyofebi, rac gadamwyvetia myinvarebis konturebis zusti 
dadgenisaTvis. gamoyenebulia saeqsperto codnac. 

Tdz-is monacemebiT miRebuli saqarTvelos myinvarebis konturebisa da 
gasuli saukunis 60-iani wlebis topografiul rukebze asaxuli myinvarebis 
konturebTan Sedarebam cxadyo, rom daaxloebiT bolo 50 wlis 
ganmavlobaSi saqarTvelos yvela myinvaris farTobi Semcirda. calkeuli 
myinvarebisaTvis katalogSi moyvanili farTobis monacemebi ufro naklebi 
aRmoCnda, vidre Tdz-iT gansazRvruli, rac qmnida yalb suraTs, rom 
myinvarebis farTobi 60-ian wlebTan SedarebiT gaizarda. Cven SeviswavleT 
imave periodis topografiul rukebze moyvanili myinvarebis konturebi, 
ramac saSualeba mogvca mogvexdina katalogis arasando monacemebis 
koreqtireba, anu farTobis Sesaxeb im monacemebis Sesworeba, romlebic 
ufro naklebi iyo, vidre Tdz-iT miRebuli monacemebi.  
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amgvarad, 60-iani wlebis ssr kavSiris topografiuli rukebis (1:50000), 
saSualebiT ganxorcielda myinvarebis mniSvnelovani maxasiaTeblis ‒ 

farTobis Sesaxeb katalogis arasando monacemebis Sesworeba, rac momdevno 
TavSia ganxiluli.  

 

4. mcire myinvarebis dnobis statistika  

 
mcire myinvarebis kvlevisaTvis Tdz-is gamoyenebiT SesaZlebelia 

davadginoT, Tu rogor Seicvala maTi zomebi, romeli myinvari ufro metad 
Semcirda zomebSi an saerTod gaqra. 

mcire myinvarebis kvleva miwispira dakvirvebebis safuZvelze sakmaod 
SezRuduli iyo, bolo wlebis ganmavlobaSi ki, faqtobrivad sruliad 
Sewyda. dRes maT Sesaswavlad efeqturad gamoiyeneba Tanamgzavruli 
distanciuri zondireba, romlis meSveobiTESesaZlebeli gaxda mcire 
myinvarebis maRali sivrciTi garCevadobis suraTebis mopoveba da Semdgom 
am suraTebisa da avtorTa SromebSi [35‒39] aRwerili meTodologiisa, 
xarisxis kontrolisa da xarisxis Sefasebis procedurebis ganxorcielebis  
safuZvelze maTi konturebisa da maxasiaTeblebis dadgena. 

Tdz-is safuZvelze mcire myinvarebis Seswavla daviwyeT aRmosavleT 
saqarTvelodan. aRmosavleT saqarTvelos myinvarebis Sesaxeb istoriuli 

monacemebi daculia katalogSi [14‒16]. 

 
4.1. aRmosavleT saqarTvelos mcire myinvarebi 

 
aRmosavleT saqarTvelos mcire myinvarebi Seswavlilia im 

TanmimdevrobiT, rogorc isini warmodgenilia myinvarebis katalogis 
cxrilSi, anu aRmosavleTidan dasavleTisaken. gansaxilveli myinvarebi maTi 
mcire zomis gamo GLIMS-is monacemTa bazaSi Setanili ar aris da, 
Sesabamisad, arc maTi konturebia mocemuli. mcire myinvarebis Sesaswavlad 
pirvel rigSi saWiro gaxda maTi identificireba. Ddidi zomis myinvarebis 
SemTxvevaSi identificirebis problema ar arsebobs. myinvarebis konturebis 
gasavlebad gamoviyeneT Google Earth-is monacemTa bazaSi daculi maRali 

sivrciTi garCevadobis Tanamgzavruli suraTebi.  
programa Google Earth-Si mocemulia mxolod zogierTi myinvaris 

saidentifikacio kodebi myinvarebis msoflio katalogis ‒ WGI-is mixedviT. 
aman SesaZlebeli gaxada am myinvarebis saorientaciod gamoyeneba.  

aRmosavleT saqarTvelos mcire myinvarebis identificirebisaTvis  
(aRmosavleTidan dasavleTisaken ganlagebis mixedviT) gamoviyeneT 
myinvarebis katalogebSi moyvanili sqemebi (nax. 1_6).  

aRmosavleT saqarTvelos saidentifikacio myinvarebi myinvarebis 
katalogis eqvs sqemazea datanili [14_16]:   

• 1-l (nax. 1) da me-2 (nax. 2) sqemaze datanilia md. piriqiTi alaznis 
auzis myinvarebi #6_33. #6_19 mdebareobs gakosa da piriqiTi 
alaznis mdinareTa auzSi (nax. 1), xolo #20_33 myinvarebi piriqiTi 
alaznis auzis, piriqiTi qedis samxreTi kalTis da acuntas qedis 
aRmosavleT kalTaze (nax. 2);  
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• me-3 sqemaze moyvanilia md. asas (saqarTveloSi md. arxotiswylis) 
auzis myinvarebi (#1_#3) (nax. 3);  

• me-4 sqemaze naCvenebia md. mtkvris marcxena Senakadebis auzebis 
myinvarebi № 1_27. № 1 _ 22 mdebareobs md. liaxvis, xolo  № 23_27 
md. aragvis auzSi (nax. 4);  

• me-5 sqemaze datanilia mdinareebis fiagdonis, gizeldonis da Tergis 
zemo welis auzebis myinvarebi. aqedan saqarTvelos teritoriazea md. 
Tergis auzis myinvarebi #44–111 (nax 5);   

• me-6 sqemaze moyvanilia md. arRunis auzis  myinvarebi #10_15 (nax 6).  
Aamgvarad, aRmosavleT saqarTvelos myinvarebi mdebareoben eqvs 

myinvarul auzSi: 
1.  piriqiTi alaznis (nax. 1, nax. 2, cxr. 1); 
2.  asas (nax. 3, cxr. 2); 
3.  liaxvis (nax. 4, cxr. 3); 
4.  aragvis (nax. 4, cxr. 4);  
5.  Tergis (nax. 5 cxr. 5) da 
6.  arRunis auzSi (nax. 6, cxr. 6)    
piriqiTi qedis (TuSeTis qedis) mdinareebis Ceroswylis da 

didoelTawyalis xeobebSi mdebare myinvarebis, agreTve  mdinareebis 
Cigoswylis da didixevis xeobebSi mdebare myinvarebis identifikaciisaTvis, 
gamoviyeneT sqema, romelic mocemulia ssr kavSiris katalogSi (nax. 1). am 
sqemis mixedviT gansaxilveli myinvarebia №6-dan №19-is CaTvliT (sul 14), 
romlebic miekuTvnebian mdinare piriqiTi alaznis auzis myinvarebs (es sqema 
warmodgenilia katalogSi, gv. 50, nax. 11) [14]. 

 

 

 
nax. 1. myinvarebis ganlagebis sqema mdinareebis gakosa da piriqiTi alaznis 
auzebSi; № 6_19 saidentifikacio myinvarebi mdebareobs mdinare piriqiTi 
alaznis auzSi. 1 _ wyalgamyofebi, 2 _ mwvervali, 3 _ mdinare, 4 _ myinvari 
Tavisi nomriT, 5 _ 0,1 km2-ze naklebi farTobis mqone myinvari, 6 _ 
uReltexilebi, 7 _ wylis dinebebi, romlebsac ara aqvs mudmivi nakadi  
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piriqiTi alaznis auzis myinvarebs miekuTvnebian agreTve, piriqiTi 
qedis samxreTi kalTis da acuntas qedis aRmosavleT kalTis  №20-dan №33-
is CaTvliT myinvarebi. maTi ganlagebis sqema mocemulia me-2 nax-ze (es sqema 
warmodgenilia katalogSi, gv. 51, nax. 12) [14]. sqemaze asaxuli yvela myinvari  
miekuTvneba mcire myinvarebis kategorias. 

 

 

nax. 2. piriqiTi alaznis auzis, piriqiTi qedis samxreTi kalTis da 
acuntas qedis aRmosavleT kalTis  myinvarebis ganlagebis sqema; № 20_33 

saidentifikacio myinvarebi mdebareobs mdinare piriqiTi alaznis auzSi.  1− 

wyalgamyofebi, 2−mwvervali, 3−mdinare, 4−myinvari Tavisi nomriT, 5−0,1 km2-ze 

naklebi farTobis mqone myinvari, 6−uReltexilebi, 7−wylis dinebebi, 
romlebsac ara aqvs mudmivi nakadi 
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md. asas (saqarTveloSi md. arxotiswylis) auzis myinvarebis (#1_#3) 
sqema mocemulia me-3 nax-ze (es sqema warmodgenilia katalogSi, gv. 20, nax. 10) 
[16]. 
 

-  

 

nax. 3. myinvarebis ganlagebis sqema mdinare asas (saqarTveloSi _ 
arxotiswyali) auzSi;  № 1_3 saidentifikacio myinvarebi. 1 _ qedi, 2 _ 
mwvervali, 3 _ 0,1 km2-ze meti farTobis mqone myinvari da misi nomeri, 4 _ 0,1 
km2-ze naklebi farTobis mqone myinvari Tavisi nomriT, 5 _ mdinare 
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me-4 nax-ze warmodgenilia mdinare mtkvris marcxena Senakadebis 
auzebis myinvarebi (#1‒#27), romlebic mdebareoben liaxvisa (#1_22) da 
aragvis (#23_27) auzebSi (es sqema warmodgenilia katalogSi, gv. 17, nax. 8) 
[14]. 

 

 
 
nax. 4. mtkvris marcxena Senakadebis auzebis myinvarebi; №1_27 

saidentifikacio myinvarebi. 1 _−wyalgamyofebi, 2 _ mwvervali, 3 _ mdinare, 4 
_−myinvari Tavisi nomriT, 5 _−0,1 km2-ze naklebi farTobis mqone myinvari, 6 
_ uReltexilebi, 7 _−wylis dinebebi, romlebsac ara aqvs mudmivi nakadi 
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me-5 nax-ze mocemulia mdinareebis fiagdonis, gizeldonis da Tergis 
zemo welis auzebis myinvarebi. aqedan saqarTvelos teritoriazea Tergis 
zemo welis auzis myinvarebia (#44–#111). № 96 da № 97 saidentifikacio 
myinvarebi mdebareobs Tergis auzSi, mdinare juTas xeobaSi (es sqema 
warmodgenilia katalogSi, gv. 20, nax. 4) [15]. 

 

 

 

nax. 5. მyinvarebis ganlagebis sqema mdinareebis fiagdonis, 
gizeldonis da Tergis  zemo welSi; aqedan saqarTvelos teritoriaze 
mdebare saidentifikacio myinvarebia Tergis zemo welis auzis myinvarebi 
#44-dan 111-is CaTvliT, № 96 da № 97 saidentifikacio myinvarebi 
mdebareobs Tergis auzSi, mdinare juTas xeobaSi. 1 _ wyalgamyofi, 2 _ 
mwvervali, 3 _ myinvargamyofi, 4 _ mdinare, 5 _ miwisqveSa dineba, 6 _ myinvari 

Tavisi nomriT, 7 _ 0,1 km2-ze naklebi farTobis mqone myinvari 
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myinvarebis №10–15 ganlagebis sqema mdinare arRunis auzSi mocemulia 
me-6 nax-ze (es sqema warmodgenilia katalogSi, gv. 21, nax. 11) [16]. 

 
 

 

 
nax. 6. myinvarebis ganlagebis sqema mdinare arRunis auzSi; 

saidentifikacio myinvarebi №10–15. 1 _ qedi, 2 _ mwvervali, 3 _ 0,1 km2-ze 
naklebi farTobis mqone myinvari da misi nomeri, 4 _ 0,1 km2-ze naklebi 
farTobis mqone myinvari Tavisi nomriT, 5 _−mdinare 

 

myinvarebis identifikaciis sizustis dasadastureblad gamoyenebulia 
meore gzac. yvela myinvarisaTvis Google Earth-is saSualebiT ganisazRvra 
maTi mdebareobis koordinatebi, romlebic Sedarda msoflio katalogSi 
mocemul koordinatebs (ssr kavSiris myinvarebis katalogSi koordinatebi 
ar aris mocemuli). msoflio katalogSi saorientacio myinvarebis 
maxloblad miTiTebulia TiToeuli myinvaris saidentifikacio kodi, ris 
safuZvelzec SesaZlebelia ssr kavSiris myinvarebis katalogSi maTi 
saidentifikacio nomrebisa da Sesabamisi maxasiaTeblebis gansazRvra. 
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Google Earth-is mixedviT Sesaswavli myinvarebis geografiuli 
koordinatebi identuri aRmoCnda msoflio myinvarebis katalogis (WGI) 
monacemebis, ramac myinvarebis identifikaciis sizuste dagvidastura. 

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, mTebis zilgaxoxisa (dasavleTiT) da Savikldis 
(aRmosavleTiT) Soris monakveTze wyalgamyofis Crdilo ferdobzec rom 
gadadis. am nawils uWiravs mdinare piriqiTi 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. 

ganvixiloT aRmosavleT saqarTvelos aRmosavleT nawilis myinvarebi, 
romlebic mdebareoben: 

•   TuSeTSi, mdinare piriqiTi  alaznis auzSi, piriqiTi qedis (TuSeTis 
qedis) samxreT ferdobze, diklos mTis samxreT-dasavleTiT, 
mdinareebis Ceroswylis da didoelTawyalis, agreTve Cigoswylis da 
didixevis xeobebSi, myinvarebi #6_19 (nax. 1);  

•   piriqiTa xevsureTSi, kideganis qedis aRmosavleT kalTaze, mdinare 
axielis (asas auzi, mdinare asas saTaveSi arxotiswyali ewodeba) 
xeobaSi, myinvarebi #1_3 (nax. 3); da  

•   xevis kavkasionis aRmosavleT sazRvarze mdebare Savanis qedis 
(Sanis qedi) kalTebze, mdinare juTas (snoswylis zemo dineba, 
Tergis auzi) xeobaSi, myinvarebi #96_97 (nax. 5);. 

aRmosavleT saqarTvelos mcire myinvarebis vizualizacia Google Earth-

is mixedviT da Sesabamisi topografiulი rukebi warmodgenilia me-7_9 nax-
ebze. 

Tanamgzavrul suraTebze wiTeli qinZisTaviT aRniSnulia gamqrali 
myinvari, yviTeli qinZisTaviT _ Tovlnarad qceuli myinvari, xolo mwvane 
qinZisTaviT _ mcire myinvari (agreTve saSualo myinvarebi, romlebic Cveni 
kvlevis sagans ar warmoadgenen). 
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a                                        b 

nax. 7. piriqiTi qedis mdinareebis _ Ceroswylis, didoelTawylis 
xeobebSi mdebare  myinvarebi. a _ vizualizacia da konturebi, b − Tdz-iT 
miRebuli myinvarebis konturebis Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan 

 
 

  

                  aA   A                                       b  A     
nax. 8. piriqiTi qedis mdinareebis _ Cigoswylis da didixevis xeobebSi 

mdebare myinvarebi. a _ vizualizacia da konturebi, b − Tdz-iT miRebuli 
myinvarebis konturebis Sedareba topografiul rukaze arsebul Sesabamis 
myinvarebis konturebTan 
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aA                                      b    

nax. 9. mdinareebis _ asas (arxotiswylisa) (#1‒3) da juTas (#96, 97)  
xeobebSi mdebare myinvarebi. a _ vizualizacia da  konturebi, b − Tdz-iT 
miRebuli myinvarebis konturebis Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan 

 
Tdz-is safuZvelze aRmosavleT saqarTvelos myinvarebis konturebis 

da maxasiaTeblebis dadgenisas, garda Google Earth-isa agreTve gamoyenebulia 
Landsat 8 OLI sensoris 2014 wlis 28 agvistos (SemdgomSi Landsat) 
Tanamgzavruli suraTi. 

ganvixiloT me-2 sqemaze (nax. 2) mocemuli #20_33 mcire myinvarebi. me-
10 nax-ze warmodgenilia piriqiTi alaznis auzis, piriqiTi qedis samxreTi 
kalTis da acuntas qedis aRmosavleT kalTis Tanamgzavruli suraTi da 
konturebi, agreTve maTi Sedareba topografiul rukaze arsebul Sesabamis 
myinvarebis konturebTan. yviTeli mrudiT aRniSnulia sazRvari ruseTis 
federaciasTan. 
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nax. 10. piriqiTi alaznis auzis, piriqiTi qedis samxreTi kalTis da 

acuntas qedis aRmosavleT kalTis myinvarebi. a _ Landsat-is Tanamgzavruli 
suraTi da konturebi, b − maTi Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan 

 
 
 

 
ა 

 
ბ 
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1-l cxrilSi moyvanilia 1-l (nax. 1) da me-2 (nax. 2) sqemaze asaxuli md. 
piriqiTi alaznis auzis #6_33. myinvarebis koordinatebiT dazustebuli 
saidentifikacio kodebi da farTobebis mniSvnelobebi Tdz-is da katalogis 
mixedviT. monacemebi 1‒6 cxrilebSi dalagebulia katalogis sqemebSi maTi 
nomris da myinvarebis msoflio katalogSi (WGI) saidentifilacio kodis 
(ID) mixedviT. cxrilebSi Tdz-is mixedviT gamqrali myinvarebis farTobebis 
grafaSi weria nuli da misi koordinatebi ar ganixileba. cxadia, 
danawevrebis Sedegad miRebuli myinvarebisa da TovlnarebisaTvis 
katalogis farTobis grafac, agreTve, carielia.  

 
cxrili 1. md. piriqiTi alaznis auzis mcire myinvarebis saidentifikacio 
kodebi, geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is 

da katalogis mixedviT 

 
 

№ №  
Kkata-
logis 
sqemis  
Mmixed-
viT. 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo- 
deba da/an  

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 
mixed- 
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed-
viT 

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-
is 

Mmixed-
viT 

(km2) 

farT. 
 Kkata- 
logis 
mixed- 
viT 

(km2) 

1 6 92a SU4G09301006 6 42,479404 42,48 45,769522 45,78 0.2 0.4 

2 7 92b SU4G09301007 7 42,484983 42 ,48 45,768290 45,78 0.02 0.1 

3 8 Cero 92 SU4G09301008 8 42,479497 42,48 45,769748 45,77 0.4 0.6 

4 9 92c SU4G09301009 9 42,484983 42,48 45,768290 45,77 0.1 0.1 

5 10 92d SU4G09301010 10 42,475403 42,48 45,752128 45,75 0.1 0.2 

6 11 aRm. 
diklo 93 

SU4G09301011 11 42,475186 42.48 45,733515 

 

45,73 
0.1 0.2 

7 12 das. 
diklo 94 

SU4G09301012 

 

12 42,472363 

 

42,47 45,715043 

 

45,72 

 
0.2 0.3 

8 13 Cigos 
myinvari 

№5, 96 

SU4G09301013 13a 42,492794 42,50 45,681857 45,68 0.3 0.4 

13b 42,493194 42.50 45,685110 45,68 0.04  

9 14 Cigos 
myinvari 
№4, 97 

SU4G09301014 14 42,502027 

 

42,50 45,675265 

 

45,68 

 0.2 0.3 

10 15 Cigos 
myinvari 
№1, 100 

SU4G09301015 15 
42,491326 

 

42,50 

 

45,648129 

 

45,65 

 
0.1 0.3 

11 16 samx.-das. 
didixevi, 

101a 

SU4G09301016 16 42,496920 

 

42.50 45,645728 

 

 

45,65 

 

 

0.08 0.1 

12 17 aRm. 
didixevi, 

101b 

SU4G09301017 

 

17 42,500871 

 

 

42,50 

 

 

45,639702 45,63 
0.1 0.1 

13 18 cent. 
didixevi, 

101c 

SU4G09301018 

 

18 42,504329 42,50 

 
45,633127 

 

45,63 

 
0.1 0.2 

14 19 das. 
didixevi, 

101 

SU4G09301019 19 42,503331 

 

42.50 45,624558 

 

45,62 

 0.3 0.3 
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cxrili 1-is gagrZeleba 
 

 

Cven vswavlobT Tdz-is mixedviT im mcire myinvarebs, romlebic 
katalogiTac mcire myinvarebis kategorias miekuTvnebian. 1‒6 cxrilebSi 
mcire myinvari aRniSnulia mwvane feriT, xolo nacrisferiT ‒ saSualo 
zomis myinvari (am proeqtSi ar Seiswavleba), yviTeliT ‒ Tovlnari da 
wiTeli feriT ‒ gamqrali myinvarebi.  

myinvarebis identifikaciisaTvis, sqemebze maTi vizualurad   moZiebis 
Semdeg, meti sizustisaTvis, myinvarebis  geografiuli koordinatebi Google 

№ №  
Kkata-
logis 
sqemis  
Mmixed-
viT. 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo- 
deba da/an 

  № 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 
mixed- 
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed-
viT 

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-
is 

Mmixed-
viT 

(km2) 

farT. 
 Kkata- 
logis 
mixed- 
viT 

(km2) 

15 20 DdasavleT 
komito, 104 

SU4G09301020 20 42.534923 42.53 45.541663 45.57 0,04 
0.3 

16 21 dakvexis 
myinvari, 
106 

SU4G09301021 21a 42.561116 42.57 45.321204 45.32 0,17 0.9 

21b 42.567893 42.57 45.315342 45.32 0,22  

17 22 dasavleT 
Tebulo,  
106a 

SU4G09301022 22 42.551873 42.57 45.303438 45.30 0,35 

0.5 

18 23 აცუნტა,107 SU4G09301023 23 42.541572 43.55 45.286465 45.28 0,3 0.4 

19 24 pirCitas 
myinvari,  
108 

SU4G09301024 24 42.496734 42.50 45.272142 45.27 0.03 

0.2 

20 25 CrdiloeT 
amugo 
109 

SU4G09301025 25 42.475774 42.48 45.272420 45.27 0.08 

0.6 

21 26 109a SU4G09301026 26 42.487941 42.48 45.293730 45.30 0.01 0.1 

22 27 

 

Kvaxidis 
myinvari,  
110a 

SU4G09301027 27 42.485548 42.48 

45.297908 45.30 

0.142 

0.5 

23 28 Kvaxidis 
myinvari,  
110b 

SU4G09301028 28 42.478885 42.48 45.302122 45.30 0.005 

0.1 

24 29 Kvaxidis 
myinvari,  
110c 

SU4G09301029 29     0.0 

0.2 

25 30 Kvaxidis 
myinvari,  
110d 

SU4G09301030 30 42.469780 42.47 45.318678 45.32 0.01 

0.1 

26 31 აღმოსავლეთ 

ამუგო 
SU4G09301031 31 42.473510 42.47 45.279433 45.28 0.06 

0.5 

27 32 larovanis 
myinvari,  
112 

SU4G09301032 31     0.0 

0.2 

28 33 larovanis 
myinvari,  
112b 

SU4G09301033 33     0.0 

0.2 
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Earth-is mixedviT Sedarebulia msoflio katalogis, WGI-is monacemebTan. 
geografiuli koordinatebs  Soris gansxvaveba ar aRemateba erT measeds, 
gansxvavebulia mxolod ramdenime monacemi, rac koordinatebis gazomvis 
sizustis farglebSia da adasturebs Catarebuli  identifikaciis siswores.  

md. piriqiTi alaznis auzis  Amcire myinvarebisaTvis cxril 1-Si 
Google Earth-is mixedviT moyvanili geografiuli koordinatebi, romlebic 
zemoTaRniSnuli identifikaciis sizustidan gamomdinare, rogorc am 
mdinaris auzSi aseve yvela danarCenSi emTxveva msoflio katalogis (WGI)-
is monacemebs. gansxvaveba mxolod ramdenime monacemSia (cxrilSi es 
monacemebi gawiTlebulia), isic erT measedSi, rac koordinatebis gazomvis 
sizustis farglebSia. amdenad Sesaswavli myinvarebisaTvis msoflio 
katalogis (WGI) mixedviT miniWebuli saidentifikacio kodebi sinamdviles 
Seesabameba. (#13 da #21 myinvari or myinvarad danawevrda.)  

amgvarad, md. piriqiTi alaznis auzis mcire myinvarebis 
identificirebisaTvis: 

•   visargebleT myinvarebis katalogebSi moyvanili sqemebiT;  

•   movaxdineT myinvarebis zusti geografiuli mibma, risTvisac  
ganvsazRvreT maTi mdebareobis koordinatebi Google Earth-is 
saSualebiT da SevadareT msoflio katalogSi mocemul geografiul 
koordinatebs, rac myinvarebis identifikaciis sizustis 
dasadastureblad gamoviyeneT. 

unda aRiniSnos, rom yvela sxva mcire myinvaris identifikaciisaTvis 
gamoyenebulia zemoT aRwerili meTodika.  

me-2 cxrilSi moyvaniliaA md. asas auzis #1_3 (nax. 9) mcire 
myinvarebis koordinatebiT dazustebuli saidentifikacio kodebis cxrili 
da farTobebis mniSvnelobebi Tdz-is da katalogis mixedviT.  

 
cxrili 2. md. asas auzis mcire myinvarebis saidentifikacio kodebi, 

geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is 
 da katalogis mixedviT 

 

 

me-4 sqemaze (nax. 4) warmodgenilia md. mtkvris marcxena Senakadebis 
auzebis myinvarebi № 1_27. № 1_22 mdebareobs md. liaxvis, xolo  № 23_27 
md. aragvis auzSi sqemaze asaxuli myinvarebi yvela miekuTvneba mcire 
myinvarebis kategorias. 

№ № 
kata-
logis  
sqemis 
mixed- 
viT 

Kkata- 
logis 

mixedviT 
myinvaris 
saxelwo-
deba da/an 

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-
is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
 katal-
logis 
 mixed- 
viT 

(km2) 

1 1 170 SU4G08012001 1 42,683965 42,68 44,865422 44,87 0.2 0.3 

2 2 169 SU4G08012002 2 42,670947 42,67 44,847976 44,85 0.5 0.6 

3 3 168 SU4G08012003 3 42,661115 42,67 44,842662 44,85 0.3 0.5 
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md. mtkvris marcxena Senakadebis auzebis mcire myinvarebis 
vizualizacia da Tdz-iT miRebuli myinvarebis konturebis Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
warmodgenilia oTx nawilad (nax. 11‒14). myinvarebis konturebi 
gansazRvrulia Landsat-is Tanamgzavruli suraTis (lurji feris) safuZvelze 
da  GLIMS-is monacemTa bazis (wiTeli feris) mixedviT. 

me-11 nax-ze warmodgenilia mtkvris marcxena Senakadis, didi liaxvis 
auzis Senakadebis qeSelTasa da Zomagdonis xeobaSi mdebare katalogis 
mixedviT №1-dan №13-is CaTvliT.  

 

 
ა 

 
ბ 

 
nax. 11. mtkvris marcxena Senakadis, didi liaxvis auzis Senakadebis 

qeSelTasa da Zomagdonis xeobaSi mdebare №1−13 myinvarebi. a − GLIMS-is 
monacemTa bazis (wiTeli feris) da Landsat-is Tanamgzavruli suraTis 
(lurji feris) mixedviT dazustebuli konturebi, b − maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
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me-12 nax-ze mocemulia md. mtkvris marcxena Senakadis, mdinare didi 
liaxvis Senakadebis sbadonisa da kalasanidonis xeobaSi mdebare myinvarebi 
№14-dan №22-is CaTvliT.  

 

          ა ბ 

 
nax. 12. mtkvris marcxena Senakadis, mdinare didi liaxvis Senakadebis 

sbadonisa da kalasanidonis xeobaSi mdebare №14−22 myinvarebi. a − Landsat-

is Tanamgzavruli suraTis safuZvelze gansazRvruli konturebi, b − maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 
me-3 cxrilSi moyvaniliaA md. liaxvis auzis №1−22 (nax. 11 da 12), 

mcire myinvarebis koordinatebiT dazustebuli saidentifikacio kodebis 
cxrili da farTobebis mniSvnelobebi Tdz-is da katalogis mixedviT.  
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cxrili 3. md. liaxvis auzis mcire myinvarebis saidentifikacio kodebi, 
geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is 

 da katalogis mixedviT 
 

 

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo-
deba da/an 

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

1 1 
386a SU5V09107001 

1     
0.0 0.1 

2 2 386 SU5V09107002 2 42.551331 52.55 43.939758 43.97 0.09 0.2 

3 3 
387 SU5V09107003 

3     0.0 
0.3 

4 4 
4 SU5V09107004 

4     0.0 
0.1 

5 5 5 SU5V09107005 5 42.531861 42.55 44.001359 43.98 0.08 0.4 

6 6 
6 SU5V09107006 

6 42.526017 42.52 44.009036 44.00 0.1 0.2 

7 7 393 SU5V09107007 7 42.538178 42.52 44.010580 44.02 0.05 0.2 

8 8 
391 SU5V09107008 

8 42.537556 42.53 44.002308 44.02 0.3 0.7 

9 9 
392 SU5V09107009 

9 42.543520 42.53 43.994645 44.00 0.05 0.1 

10 10 388a SU5V09107010 10 42.549175 42.53 43.986811 44.00 0.08 0.4 

11 11 388  SU5V09107011 11 42.548611 42.53 43.971827 44.00 0.2 0.5 

12 12 
389 SU5V09107012 

12     0.0 
0.1 

13 
13 390 

 

SU5V09107013 
13 

    0.0 
0.1 

14 
14 395a SU5V09107014 14 

    0.0 
0.1 

15 
15 395b  SU5V09107015 15 

    0.0 
0.3 

16 
16 395c SU5V09107016 16 

    0.0 
0.1 

17 
17 395d SU5V09107017 17 

    0.0 
0.1 

18 
18 395e SU5V09107018 18 

    0.0 
0.1 

19 19 395 SU5V09107019 19 42.603978 42.60 44.223382 44.22 0.04 0.3 

20 
20 20 SU5V09107020 20 

    
0.0 0.1 

21 21 21 SU5V09107021 21 42.593898 42.58 44.256467 44.27 0.01 0.3 

22 22 396 SU5V09107022 22 42.566271 42.57 44.301740 44.30 1.0 1.8 
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me-13 nax-ze warmodgenilia mtkvris marcxena Senakadis, TeTri aragvis 
auzSi mdebare myinvarebis Landsat-is Tanamgzavruli suraTis safuZvelze 
gansazRvruli konturebi, da maTi Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan. 

 

 
ა 

 
ბ 

 
nax. 13. mtkvris marcxena Senakadis, TeTri aragvis auzSi mdebare 

myinvarebi. a − Landsat-is Tanamgzavruli suraTis safuZvelze gansazRvruli 
konturebi, b − maTi Sedareba topografiul rukaze arsebul Sesabamis 
myinvarebis konturebTan 

 
me-14 nax-ze mocemulia mtkvris marcxena Senakadis, xevsureTis aragvis 

marjvena Senakadis abudelauris xeobaSi mdebare №26 abudelauris da №27 
myinvarebis Tanamgzavruli suraTi, romelzec datanilia abudalauris 
myinvaris konturi. moyvanilia Sesabamisi topografiuli ruka. №27 myinvari 
gamqralia. 

 

 
ა 

 
ბ 

 
nax. 14. №26 abudelauris da №27 myinvarebi. a − Landsat-is 

Tanamgzavruli suraTi da abudalauris myinvaris konturi, b − Tdz-iT 
abudelauris myinvaris konturis Sedareba topografiul rukaze arsebul 
Sesabamis myinvaris konturTan 
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me-4 cxrilSi moyvaniliaA md. aragvis auzis #23‒27 (nax. 13 da 14), 
mcire myinvarebis koordinatebiT dazustebuli saidentifikacio kodebis 
cxrili da farTobebis mniSvnelobebi Tdz-is da katalogis mixedviT.  

 
cxrili 4. md. aragvis auzis mcire myinvarebis saidentifikacio kodebi, 

geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is 
da katalogis mixedviT 

 

 
Tergis auzis mcire myinvarebis Seswavlisas gamoviyeneT me-5 sqema 

(nax. 5). myinvarebis Seswavlas viwyebT №44 da №45 myinvarebiT. me-15 nax-ze 
mocemulia Google Earth-is Tanamgzavruli suraTi, sadac wiTeli qinZisTavebiT  
dafiqsirebulia №44 da №45 gamqrali myinvarebis adreuli mdebareoba me-5 
sqemis mixedviT da Sesabamisi  mdebareoba topografiul rukaze. 

es myinvarebi ukve aRar arseboben, metic sabWoTa topografiul 
rukazec №45 myinvari datanili ar aris. me-15 nax-ze  warmodgenilia Google 

Earth-is Tanamgzavruli suraTi, sadac wiTeli qinZisTavebiT  
dafiqsirebulia am myinvarebis adrindeli mdebareoba me-5  nax-ze mocemuli 
sqemis da myinvarebis msoflio katalogis (WGI) koordinatebis mixedviT. 

 
 
 
 

 

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo-
deba da/an 

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

1 23 23 SU5V09107023 23 42.505254 42.50 44.380461 44.38 0.02 0.1 

2 
24 397 SU5V09107024 24 

    
0.0 0.3 

3 25 25 SU5V09107025 25 42.532116 42.53 44.374850 44.37 0.01 0.2 

4 
26 

Aabudela-
uri, 399 

SU5V09107026 26 42.544889 42.55 44.802943 44.83 0.3 0.8 

5 
27 27 SU5V09107027 27 

    
0.0 0.2 
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ა ბ 

 
nax. 15. №44 da №45 myinvarebi. a − vizualizacia Google Earth-is 

Tanamgzavruli suraTis mixedviT, sadac wiTeli qinZisTavebiT  
dafiqsirebulia  №44 da №45 gamqrali myinvarebis adreuli mdebareoba 
msoflio katalogis (WGI) koordinatebis mixedviT, b − Tdz-iT  
identificerebuli myinvarebi topografiul rukaze.  

 
me-16 nax-ze warmodgenilia №47 danawevrebuli myinvaris GLIMS-is 

monacemTa bazis konturebis (wiTeli feris) Cvens mier (Landsat-is 
Tanamgzavruli suraTis mixedviT) dazustebuli konturebi (lurji feris) 
da maTi Sedareba topografiul rukaze arsebul Sesabamis myinvaris 
konturebTan. 

 

 

ა ბ 

nax. 16. №47 danawevrebuli myinvari. a – GLIMS-is monacemTa bazaSi 
daculi myinvaris konturi (wiTeli feris) da Cvens mier (Landsat-is 
Tanamgzavruli suraTis mixedviT) dazustebuli konturebi (lurji feris), 
b − Tdz-iT miRebuli danawevrebuli myinvaris konturebis Sedareba 
topografiul rukaze arsebul Sesabamis myinvaris konturTan 
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№50 da №51 myinvarebis Landsat-is Tanamgzavruli suraTis mixedviT 
gavlebuli konturebi da maTi Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan mocemulia me_17 nax-ze. №50 
myinvarisaTvis mocemulia GLIMS-is monacemTa bazis (wiTeli feris) da 

Landsat-is Tanamgzavruli suraTis (lurji feris) mixedviT dazustebuli 
konturi. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nnax. 17. №50 da №51 myinvarebi. a – GLIMS-is monacemTa bazaSi daculi 

№50 myinvaris konturi (wiTeli feris) da Cvens mier (Landsat-is 
Tanamgzavruli suraTis mixedviT) dazustebuli konturebi (lurji feris)  
b − maTi Sedareba topografiul rukaze arsebul Sesabamis myinvarebis 
konturebTan 

 

ა 

 

ბ 
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me-18 nax-ze warmodgenilia №53−56 myinvarebis GLIMS-is monacemTa 
bazaSi daculi konturebi (lurji feris), Landsat-is Tanamgzavruli suraTis 
mixedviT dazustebuli konturebi (lurji feris) da maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 

 

ა 

 

ბ 

 

Nnax. 18. №53 − 56 myinvarebi. a − GLIMS-is monacemTa bazaSi daculi 
myinvarebis konturebi (wiTeli feris) da Cvens mier (Landsat-is 
Tanamgzavruli suraTis mixedviT) dazustebuli konturebi (lurji feris), 
b − maTi Sedareba topografiul rukaze arsebul Sesabamis myinvarebis 
konturebTan 
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Mme-19 nax-ze warmodgenilia №65−69 myinvarebis vizualizacia Landsat-is  
Tanamgzavruli suraTis mixedviT. №65, №66, №68 da №69 myinvarebi 
gamqralia. Sesabamisad, Tanamgzavruli suraTis mixedviT am myinvarebidan 
mxolod №67 myinvaris konturia gavlebuli da mocemulia misi Sedareba 
topografiul rukaze arsebul Sesabamis myinvaris konturTan. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nnax. 19. №65−69  myinvarebi. a − Landsat-is Tanamgzavruli suraTis 
mixedviT myinvarebis vizualizacia da №67 myinvaris  konturi (lurji 
feris), b − misi Sedareba topografiul rukaze arsebul Sesabamis myinvaris 
konturTan 

 

ა 

 

ბ 
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nax. 20-ze warmodgenilia №70-dan №73-mde myinvarebis GLIMS-is 

monacemTa bazaSi daculi konturebi (wiTeli feris), Google  Earth DigitalGlobe 

Tanamgzavruli suraTis mixedviT dazustebuli konturebi (lurji feris) 
da maTi Sedareba topografiul rukaze arsebul Sesabamis myinvarebis 
konturebTan. myinvarebis katalogis mixedviT №70−73 myinvarebis konturebis 
dazusteba Google Earth-is Tanamgzavruli suraTis mixedviT moxda, radgan 
Landsat-is suraTze  myinvaris identificireba ver moxerxda Rrublianobis 
gamo. am myinvarebidan GLIMS-is monacemTa bazaSi  №70 myinvari  

G044372E42683N, xolo №72 myinvari G044381E42692N nomriT aris 
registrirebuli. 

 

 
nax. 20. №70-dan №73-mde myinvarebi. a − GLIMS-is monacemTa bazaSi 

daculi konturebi (wiTeli feris) da Google Earth Tanamgzavruli suraTis 
mixedviT dazustebuli konturebi (lurji feris), b − maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 
№74 myinvari iseTive mcire zomis TovlnariT aris warmodgenili, 

rogorc es iyo №65, №66, №68 myinvarebis SemTxvevaSi, ris safuZvelzec 
SeiZleba vivaraudoT, rom es myinvarebi ukve aRar arseboben. 

 

 
ა 

 
ბ 
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Google Earth ar iZleva №75 myinvaris konturis dazustebis 
SesaZleblobas, amitom gamoviyeneT programa Google Earth-Si ufaso onlain 
rukebis CarTvis SesaZlebloba. specialuri failis Google Earth-Si gaxsnis 

Semdeg momxmarebelს programaSi Sesabamisi rukis CamotvirTvis 
SesaZlebloba eZleva. am failis CamotvirTvis Semdeg  saintereso ubnis 
maRali garCevadobis suraTi aRmoCnda Nokia Here Maps monacemTa bazaSi. 

nax. 21-ze warmodgenilia №74 gamqrali myinvari da №75 myinvaris 

GLIMS-is monacemTa bazaSi daculi konturi (wiTeli feris). agreTve 

mocemulia Nokia Here Maps-is Tanamgzavruli suraTis mixedviT dazustebuli 
konturi (lurji feris) da misi Sedareba rukaze arsebul Sesabamis 
myinvaris konturTan. 

 

 

ა 
  

ბ 

 
nax. 21. №74 da №75 myinvarebi. a − GLIMS-is monacemTa bazaSi daculi 

№75 myinvaris konturi (wiTeli feris) da Nokia Here Maps-ის Tanamgzavruli 
suraTis mixedviT dazustebuli konturi (lurji feris), №74 myinvari 
gamqralia, b − №74 myinvaris konturis Sedareba topografiul rukaze 
arsebul Sesabamis myinvaris konturTan 

 
№76−79 myinvarebis GLIMS-is monacemTa bazaSi daculi konturebi 

(wiTeli feris), Landsat -is  Tanamgzavruli suraTis mixedviT dazustebuli 
konturebi (lurji feris) da maTi Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan mocemulia nax-22-ze. 
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ა 
 

ბ 

nax. 22. №76−79 myinvarebi. a − Landsat-is Tanamgzavruli suraTis 
safuZvelze gansazRvruli konturebi, (lurji feris) da GLIMS-is 
monacemTa bazaSi daculi myinvarebis konturebi (wiTeli feris), b − maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 
№80−86 myinvarebis GLIMS-is monacemTa bazaSi daculi konturebi 

(wiTeli feris), Landsat-is  Tanamgzavruli suraTis mixedviT dazustebuli 
konturebi (lurji feris) da maTi Sedareba topografiul rukaze arsebul 
Sesabamis myinvarebis konturebTan mocemulia nax-23-ze. 

 

 

ა 
 

ბ 

nax. 23. №80‒86 myinvarebi. a – Landsat-is Tanamgzavruli suraTis 
safuZvelze gansazRvruli konturebi, (lurji feris) da GLIMS-is 
monacemTa bazaSi daculi myinvarebis konturebi (wiTeli feris), b − maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
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kvlavac SemorCenilia myinvari, romelic ar aris identificirebuli 
ssr kavSiris myinvarebis katalogSi da sqemis (nax. 5) Tanaxmad 0,1 km2-ze 
naklebia. igi mdebareobs  №86 da №87 myinvarebs Soris da misi 
Tanamgzavruli suraTi da konturi, agreTve maTi Sedareba topografiul 
rukaze arsebul Sesabamis myinvarebis konturebTan warmodgenilia 24-e nax-
ze. 

 

ა 

 

ბ 

nax. 24. №86 da №87 myinvarebs Soris mdebare araidentificirebuli 
myinvari. a − Landsat-is Tanamgzavruli suraTis safuZvelze gansazRvruli 
konturebi, b − maTi Sedareba topografiul rukaze arsebul Sesabamis 
myinvarebis konturebTan 

 
25-e nax.-ze mocemulia №87 − №92  myinvarebis GLIMS-is monacemTa 

bazaSi daculi konturebi (wiTeli feris), Landsat-is  Tanamgzavruli 
suraTis mixedviT dazustebuli konturebi (lurji feris) da maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan. 

 

 

ა 
 

ბ 

Nnax. 25. №87−92 myinvarebi. a – Landsat-is Tanamgzavruli suraTis 
safuZvelze gansazRvruli konturebi, (lurji feris) da GLIMS-is 
monacemTa bazaSi daculi myinvarebis konturebi (wiTeli feris), b − maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
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№93 da №94 myinvarebis Landsat-is Tanamgzavruli suraTis safuZvelze 
gansazRvruli konturebi da maTi Sedareba topografiul rukasTan 
mocemulia 26-e nax-ze. №93 myinvarisaTvis mocemulia Landsat-is 

Tanamgzavruli suraTis safuZvelze gansazRvruli konturebi, (lurji 
feris) da GLIMS-is monacemTa bazaSi daculi myinvarebis konturebi 
(wiTeli feris), agreTve Sedareba topografiul rukasTan. 

 

 

ა 
 

ბ 

 
Nnax. 26. №93 da №94 myinvarebi. a – Landsat-is Tanamgzavruli suraTis 

safuZvelze gansazRvruli konturebi, (lurji feris) da GLIMS-is 
monacemTa bazaSi daculi №93 myinvaris konturi (wiTeli feris), b − maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 
danawevrebuli №95 myinvaris (№95a da №95b) Landsat-is Tanamgzavruli 

suraTis safuZvelze gansazRvruli konturebi da maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
mocemulia 27-e nax-ze.   
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ა ბ 
 
nax. 27. №95a da №95b  myinvarebi. a − Landsat-is Tanamgzavruli suraTis 

safuZvelze gansazRvruli konturebi, b – maTi Sedareba topografiul 
rukaze arsebul Sesabamis myinvarebis konturebTan 

 
da bolos, 28-e nax-ze warmodgenilia №98−111 myinvarebis Landsat-is 

Tanamgzavruli suraTis safuZvelze gansazRvruli konturebi da Sedareba 
topografiul rukasTan. 

 

ა ბ 

N 
nax. 28. №98−111 Tergis auzis myinvarebi. a − Landsat-is Tanamgzavruli 

suraTis safuZvelze gansazRvruli konturebi, b – maTi Sedareba 
topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 
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myinvarebis katalogis mixedviT myinvarebi №101-dan №111-mde mdinare 

xdeswylis (qistinka) auzSi mdebareoben. 28-e nax-ze warmodgenilia mdinare 
Tergis auzis myinvarebi №98-dan №111-mde. №100 myinvari gamqralia, xolo 
№101 da №102-is Tanamgzavruli suraTi ar iZleva konturis dazustebis 
saSualebas. myinvari №103 danawevrda sam Tovlnarad. №106 da №108, 
TiToeuli warmodgenilia ori Tovlnaris saxiT.  

rogorc aRvniSneT, Aam Tanamgzavruli suraTis mixedviT №101 da №102 
myinvaris identificireba ver moxerxda. #101-e da #102-e myinvaris 
identificirebisaTvis visargebleT Landsat 7 ETM+ sensoris 2015 wlis 8 
seqtembriT daTariRebuli Tanamgzavruli monacemebiT da ssr kavSiris  
topografiuli rukiT, agreTve ssr kavSiris myinvarebis katalogSi 
mocemuli sqemiT.  

qvemoT moyvanilia #101 da #102 myinvarebis Tanamgzavruli suraTis 
mixedviT dazustebuli konturebi da maTi Sedareba topografiul rukaze 
arsebul Sesabamis myinvarebis konturebTan. 

rogorc 29-e nax-dan Cans, 101 myinvari Zlieraa fragmentirebuli. 
yvelaze didi fragmentis  #101a-s farTobia 0,11 km2. Semdeg modis meore  
#101b fragmentis farTobia 0,018 km2 da mesame, #101c-s ‒ 0,014 km2. #102-e 
myinvaris farTobia 0,042 km2. wiTeli konturi  glimsis katalogSi 
registrirebulia rogorc G044695E42677N da mikuTvnebulia SU4G08011101 
myinvars, anu #101-s.  

 

 
a 

 
b 

 
Nnax. 29. №101 da №102 Tergis auzis myinvarebi. a − Landsat-is 

Tanamgzavruli suraTis safuZvelze gansazRvruli konturebi, b – maTi 
Sedareba topografiul rukaze arsebul Sesabamis myinvarebis konturebTan 

 
me-5 cxrilSi mocemulia md. Tergis auzis mcire myinvarebis 

saidentifikacio kodebi, geografiuli koordinetebi, farTobebis 
mniSvnelobebi Tdz-is da katalogis mixedviT. 
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cxrili 5. md. Tergis auzis mcire myinvarebis saidentifikacio kodebi, 
geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is  

da katalogis mixedviT 
 

 

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkata-
logis 

mixedviT 
myinvaris 
saxelwo-
deba da/an 

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

1 44 არჩ-შა, 244 SU4G0811044 44     0.0 0.1 

2 45 243 SU4G0811045 45     0.0 0.1 

3 

47a 242 
SU4G0811047 

 

47a 42.721004 42.72 44.517976 44.50 0.17 0.6 

47b 42.724667 42.72 44.521047 44.50 0.12  

47c 42.725671 42.72 44.526091 44.50 0.05  

4 50 240b SU4G0811050 50 42.689767 42.68 44.540056 44.53 0.07 0.1 

5 51 239 SU4G0811051 51 42.689189  42.68 44.525408 44.53 0.08 0.1 

6 53 237 SU4G0811053 53     0.0 0.2 

7 54 236a SU4G0811054 54     0.0 0.1 

8 55 236 SU4G0811055 55 42.668628 42.67 44.522471 44.53 0,06 0.4j 

9 56 235 SU4G0811056 56 42.667218 42.67 44.517360 44.53 0 26 0.7 

10 65 229b SU4G0811065 65     0.0 0.2 

11 66 228 SU4G0811066 66 
    0.0 0.5 

12 67 227 SU4G0811067 67 42.662130 42.67 44.384654 44.38 0,03 0.1   

13 68 225 SU4G0811068 68 
    0.0 0.1 

14 69 224 SU4G0811069 69 
    0.0 0.2 

15 70 223a SU4G0811070 70 42.682873 42.68 44.372898 44.37 0.08 0.2 

16 71 223 SU4G0811071 71 42.687580 42.68 44.375369 44.37 0.1 0.3 

17 72 222 SU4G0811072 72 42.687580 42.70 44.382211 44.38 0.4  0.6 

18 73 ტეპი, 221 SU4G0811073 73 42.711959 42.72 44.373936 44.38 0.06 0.5  

19 74 223d SU4G0811074 74     0.0 0.2 

20 75 217a SU4G0811075 75 42.709844 42.72 44.344076 44.33 0.3 0.4 

21 76 217 SU4G0811076 76 42.709844 42.72 44.344076 44.32 0.04 0.5 
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cxrili 5. gagrZeleba 1 

 

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo-
deba da/an  

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-
is 

mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

22 77 217e SU4G0811077 77 42.707366 42.72 44.308121 44.30 0.01 0.1 

23 78 216 SU4G0811078 78 42.701765 42.70 44.299764 44.30 0.1 0.3 

24 
79 

სივერაუტი, 

215 
SU4G0811079 79 42.697662 42.70 44.295173 44.30 0.2 0.4 

25 80 213a SU4G0811080 80     0.0 0.1 

26 81 213 SU4G0811081 81 42.611325 42.62 44.230126 44.23 0.2 0.6 

27 82 212a SU4G0811082 82 42.608260 42.62 44.235577 44.25 0.01 0.3 

28 83 212 SU4G0811083 83 42.596684 42.60 44.249720 44.25 0.1 1.1 

29 84 212b SU4G0811084 84 42.602249 42.60 44.256736 44.25 0.3 0.8 

30 

85 211a SU4G0811085 

85a 42.611935 42.62 44.269517 44.27 0.2 0.4 

85b 42.607522 42.62 44.275676 44.27 0.1  

31 

86 211 SU4G0811086 

86a 42.601713 42.62 44.275055 44.28 0.2 1.4 

86b 42.599326   42.62 44.283280 44.28 0.2  

32 87 208 SU4G0811087 87 42.576921 42.58 44.315517 44.32 0.03 0.4 

33 88 207 SU4G0811088 88 42.565556 42.57 44.312508 44.32 0.2 0.3 

34 89 206 SU4G0811089 89 42.558631 42.57 44.318712 44.32 0.02 0.3 

35 90 205 SU4G0811090 90 42.553037 42.57 44.321858 44.33 0.03 0.2 

36 91 91 SU4G0811091 91 42.550546 42.57 44.331333 44.33 0.01 0.1 

37 92 92 SU4G0811092 92 42.550818 42.55 44.342347 44.33 0.01 0.3 

38 93 203  SU4G0811093 93 42.547222 42.57 44.410541 44.40 0.03 0.2 

39 94 204 SU4G0811094 94 42.524701 42.52 44.424573 44.43 0.03 0.2 

40 

95 191 SU4G0811095 
95a 42.541536 42.55 44.789557 44.78 0.06 0.5 

95b 42.536914 42.55 44.782477 44.78 0.02  
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cxrili 5. gagrZeleba 2 

 
 
me-6 sqemaze (nax. 6) moyvanili md. arRunis auzis myinvarebis 

ganxilvisas (#10_15) gamovlinda, rom saqarTvelos am teritoriaze eqvsive 

mcire myinvaria (ცხრ. 6).  

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo-
deba da/an  

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedviT 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

41 96 193 SU4G08011096 96 42,616036 42,62 44,8340

45 

44,83 
0.1 0.3 

42 97 197 SU4G08011097 97 42,612081 42,62 44,8218

81 

44,82 
0.2 0.3 

43 98 198 SU4G08011098 98 42.632918 42.63 44.768546 44.77 0.03 0.4 

44 99 99 SU4G08011099 99 42.625853 42.63 44.767124 44.77 0.02 0.2 

45 100 100 SU4G08011100 100     0.0 0.1 

46  

101 

187a  

SU4G08011101 

101a 42.676820 42.68 44.693329 44.68 0.1 0.2 

101b 42.675527 42.68 44.689816 44.68 0.02  

101c 42.678146 42.68 44.687678 44.68 0.01  

47 102 187 SU4G08011102 102 42.675121 42.68 44.697641 44.68 0.04 0.1 

48 

103 186 SU4G08011103 

103a 42.656378 42.67 44.714530 44.72 0.09 0.3 

103b 42.649402 42.67 44.716608 44.72 0.09  

103c 42.650891 42.67 44.711124 44.72 0.03  

49 104 185b SU4G08011104 104 42.633034 42.63 44.731195 44.73 0.08 0.5 

50 105 185c SU4G08011105 105 42.630446 42.63 44.737367 44.73 0.03 0.1 

51 
106 კიბიშა,185 SU4G08011106 

106a 42.622423 42.63 44.753170 44.75 0.1 1.9 

106b 42.619840 42.63 44.744121 44.75 0.09  

52 107 185d SU4G08011107 107 42.635878 42.63 44.754263 44.75 0,01 0.2 

53 
108 108 SU4G08011108 

108a 42.639818 42.65 44.761665 44.77 0.05 0.5 

108b 42.640761 42.65 44.763701 44.77 0.03  

54 109 184 SU4G08011109 109 42.656714 42.67 44.756715 44.75 06 0.7 

55 110 183 SU4G08011110 110 42.671269 42.67 44.750821 44.75 0.2 0.4 

56 111 182 SU4G08011111 111 42.710160 42.72 44.744130 44.73 0.2 0.5 
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cxrili 6. md. arRunis auzis mcire myinvarebis saidentifikacio kodebi, 

geografiuli koordinetebi, farTobebis mniSvnelobebi Tdz-is  
da katalogis mixedviT 

 

 
aRmosavleT saqarTvelos mcire myinvarebis identificirebisaTvis 

aRniSnuli meTodologiis safuZvelze Catarda myinvarebis zusti 
geografiuli mibma, ramac myinvarebis identifikaciis sizuste uzrunvelyo.  

Sesaswavli myinvarebis saidentifikacio kodebis dadgenis Semdgom 
ganisazRvra mcire myinvarebis konturebi da maTi ZiriTadi maxasiaTeblebi. 
mcire myinvarebis degradaciis kvlevisaTvis mniSvnelovania maTi farTobis 
gansazRvra, rac 1 ‒ 6 cxrilSia mocemuli. 

cxadia miRebuli Sedegebi asaxavs klimatis Tanamedrove cvlilebis 
zegavlenas mcire myinvarebis mdgomareobaze. Tdz-is monacemebiT miRebuli 
saqarTvelos myinvarebis konturebisa da gasuli saukunis 60-iani wlebis 
topografiul rukebze asaxuli myinvarebis konturebTan Sedarebam cxadyo, 
rom daaxloebiT bolo 50 wlis ganmavlobaSi saqarTvelos yvela myinvaris 
farTobi Semcirda. calkeuli myinvarebisaTvis katalogSi moyvanili 
farTobis monacemebi ufro naklebi aRmoCnda, vidre Tdz-iT gansazRvruli, 
rac qmnida yalb suraTs, rom myinvarebis farTobi 60-ian wlebTan SedarebiT 
gaizarda. Cven SeviswavleT imave periodis topografiul rukebze moyvanili 
myinvarebis konturebi, ramac saSualeba mogvca mogvexdina katalogis 
arasando monacemebis koreqtireba, anu farTobis Sesaxeb im monacemebis 
Sesworeba, romlebic ufro naklebi iyo, vidre Tdz-iT miRebuli monacemebi.  

aRmosavleT saqarTveloSi katalogis mixedviT 132 myinvaridan 
katalogis mixedviT 105 mcire myinvaria. aqedan #58-is farTobi katalogiT 
0.2 km2-is tolia, xolo Tdz-iT 0.6 km2-is anu myinvaris farTobis 

№ № 
 kata-
logis  
sqemis 
mixed- 
viT 

Kkatalogis 
mixedviT 
myinvaris 
saxelwo-
deba da/an  

№ 

 

ID 

WGI-is 
mixedviT 

  

№ 
Tdz-is 

მixed-
viT 

 

ganedi 

Google 

Earthis-is 
mixedvi

T 

ganedi 

WGI-is 
mixed- 
viT  

grZedi  

Google 

 Earth-is 
mixedviT 

grZedi 

WGI-is 
mixed- 
viT 

farT. 
 Tdz-is 
 Mmixed- 

viT 

(km2) 

farT. 
katal-
logis 
 mixed- 
viT 

(km2) 

1 10 151 SU4G08012010 10 42.706452 42.70 45.084134 45.08 0.09 0.2 

2 11 150 SU4G08012011 11a 42.704447 42.70 45.07542

5 

45.08 0.1 0.2 

11b 42.702792 42.70 45.072673 45.08 0.01  

11c 42.699801 42.70 45.074566 45.08 0.01  

3 

 

  

12 149 SU4G08012012 12a 42.695145 42.68 45.073027

° 

45.07 0.02 0.1 

12b 42.694551 42.68 45.068118 45.07 0.02 
 

4 13 144a SU4G08012013 13 42.632224 42.63 45.052213 45.05 0.055 0.2 

5 14 142 SU4G08012014 14 42.594703 42.60 45.019897 45.02 0.096 
0.2 

6 15 140 SU4G08012015 15 42.540124 42.55 45.279211 45.27 0.056 0.2 
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mniSvneloba gazrdilia. Ees uzustoba dadasturebuli iqna topografiuli 
rukiT, romlis mixedviT #58 myinvaris farTobi yofila 0.92 km2. maSasadame 
#58 myinvaris farTobi Semcirebulia da igi aRar miekuTvneba mcire 
myinvarebis kategorias. Aamgvarad aRmosavleT saqarTveloSi mcire 
myinvarebis raodenoba 104-ia. 

sul aRmosavleT saqarTveloSi Sesworda 6 mcire myinvaris farTobis 
Sesaxeb Kkatalogis monacemebis mniSvneloba (cxr. 7).  

 
cxrili 7. aRmosavleT saqarTvelos mcire myinvarebis 

farTobebis Sesaxeb katalogis monacemebis koreqcia  
 

№ auzi myinvaris № Tdz-iT katalogiT toporukiT 

1 piriqiTi 

alazani, cxr. 1 

17 0.1 0.1 0.32 

2 19 0.3 0.3 0.53 

3 Aasa, cxr. 2 3 0.3 0.3 0.46 

4 Tergi, cxr. 5 58 0.6 0.2 0.92 

5 101 0.1 0.1 0.21 

6 arRuni, cxr. 6 11 0.1 0.1 0.24 

 
Aamgvarad daTvlili iqna aRmosavleT saqarTvelos yvela mcire 

myinvaris farTobis mniSvneloba, rogorc katalogis (Sesworebebis 
gaTvaliswinebiT), ise Tdz-is mixedviT. amis safuZvelze Seiqmna aRmosavleT 
saqarTvelos mcire myinvarebis farTobebis Sesaxeb monacemTa generaluri 
erToblioba ‒ monacemTa sruli simravle.  

Tdz-is da katalogis  mixedviT miRebuli aRmosavleT saqarTvelos 
mcire myinvarebis generaluri erTobliobis safuZvelze daTvlili iqna 
statistikuri monacemebi, romlebic asaxulia 1‒6 cxrilebSi. miRebuli 
statistikuri monacemebi Sejamebulia da warmodgenilia me-8  cxrilSi. 
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cxrili 8. aRmosavleT saqarTvelos mcire myinvarebis raodenoba  

myinvarebis katalogis da Tdz-is mixedviT 

 
me--8 cxrilis analizis safuZvelze SeiZleba davaskvnaT, rom 

aRmosavleT saqarTveloSi myinvarebis katalogis mixedviT aRricxulia 104 
mcire myinvari, yvela maTgani identificirebulia. myinvarebis danawevrebisa 
da galRobis Sedegad mcire myinvarebis raodenoba Seicvala. 
Tanamgzavruli monacemebiT aRmosavleT saqarTveloSi identificirebulia 
115 mcire myinvari, Tovlnari da gamqrali myinvari. Aam myinvarebidan:  

• darCenilia 30 mcire myinvari, anu identificirebulis 26.1 %;  

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

• gaqra anu mTlianad gadna 27, anu identificirebulis 23.5 %.  
ase rom, myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 

104 mcire myinvaridan, amJamad klimatis globaluri daTbobis gamo, darCa 
mxolod 30 mcire myinvari anu adre arsebulis 28,8% rac niSnavs, rom 74 
(71,2%) mcire myinvari an Tovlnarad iqca, an saerTod gaqra.  

Catarebuli kvleva naTlad miuTiTebs imaze, rom klimatis 
globaluri daTboba negatiur zemoqmedebas axdens aRmosavleT 
saqarTvelos  myinvarebze. es viTareba gansakuTrebiT vlindeba mcire 
myinvarebis SemTxvevaSi, kerZod, aRmosavleT saqarTvelos mcire myinvarebis 
71,2% mTlianad an nawilobriv gadna klimatis regionuli zemoqmedebis 
Sedegad.  

Tu gaviTvaliswinebT klimatis  cvlilebis Sesaxeb saqarTvelos mesame 
erovnuli Setyobinebis Sefasebebs [40], romelTa mixedviTac bolo 50 wlis 
ganmavlobaSi xdeba haeris temperaturis aqseleracia droSi, kerZod 
aRniSnul regionSi  haeris temperaturis mateba 1 oC-mde diapazonSi, didi 
albaTobiT SeiZleba iTqvas, rom aRmosavleT saqarTveloSi darCenili 
mcire myinvarebi mTlianad gadneba, Tumca maT garkveulwilad Caanacvlebs 
saSualo da didi myinvarebis danawevrebiT da dnobiT miRebuli mcire 
myinvarebi. 

 

 

 

 
sqemis 

# 

mcire 
myinvari 

katalogis 
mixedviT 

Tdz-is monacemebiT identificirebuli 
mcire myinvarebi 

mcire 
myinvari 

Tovlnarebi gamqrali 
myinvarebi 

sul 

1 25 14 9 3 26 
2 2 2 0 0 2 
3 20 3 6 3 20 
4 4 2 9 13 4 
5 47 12 31 11 54 
6 6 1 8 0 9 

sul 104 30 58 27 115 
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4.2.  dasavleT saqarTvelos mcire myinvarebi 

 
dasavleT saqarTvelos myinvarebis Sesaswavlad gamoyenebulia 

Tanamgzavruli suraTebi, romlebic warmoadgenen fsevdoferad 
kompoziciur suraTebs Sedgenils Landsat-8 OLI sensoris monacemebis 
safuZvelze. am suraTebis Sedgenisas visargebleT me-6, me-5 da me-4 arxebis 
speqtraluri arxebis kombinaciiT, romelic Cveulebriv, myinvarebis 
SeswavlisaTvis gamoiyeneba. kerZod, wiTel ferad miviCnieT OLI sensoris me-
6 arxi (SWIR 1), mwvane ferad − me-5 arxi (NIR), lurj ferad − me-4 arxi 
(RED) (cxr. 9) Tanamgzavruli monacemis damuSavebis Semdeg Tanamgzavruli 
suraTis sivrciTi garCevadobis 30 m-dan 15 m-mde gaumjobesebis mizniT 
gamoyenebulia 15 m sivrciTi garCevadobis panqromatuli arxi. am 
kombinaciis SerCevisas TovliT dafaruli regionebi da myinvarebi iRebs 
cisfer-lurj ferebs, Rrublebi gamoxatulia TeTri feriT, mcenareuli 
safriT dafaruli ubnebi iRebs mwvane fers, xolo mcenareuli safrisa da 
myinvarebisagan Tavisufali kldeebi ‒ rux-mowiTalo fers. 

 
cxrili 9. 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 * (30) Termuli infrawiTeli I, zedapiris 
temperaturis Seswavla 

XI arxi 

(TIRS 2) 

11.50-
12.50 

100 * (30) Termuli infrawiTeli II, zedapiris 
temperaturis Seswavla 

 
* SesaZlebelia 30 m garCevadobaze dayvana. 
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myinvarebis konturebis gavleba Catarda manualuri digitalizaciiT, 
romlis drosac farTodaa gamoyenebuli saeqsperto codna. Sesaswavli 
myinvarebis identifikaciisaTvis da konturebis dasazusteblad 
gamoyenebulia ASTER DEM reliefis cifruli modeli da gasuli saukunis 
60-iani wlebis sabWoTa kavSiris topografiuli rukebi. 

reliefis cifruli modelis saSualebiT warmodgenilia myinvarebis 
3D vizualizacia. Tanamgzavruli suraTis 3D vizualizaciis gamoyenebiT 
reliefis analiziT dazustda myinvaris mdebareoba mdinareTa auzebis 
mixedviT, rig SemTxvevaSi dazustda myinvaris ZiriTadi maxasiaTeblebic: 
farTobi, maqsimaluri sigrZe, minimaluri da maqsimaluri simaRle. am 
monacemebis gansazRvrisaTvis Tdz-is suraTebTan erTad kompleqsurad 
gamoiyeneba myinvarebis istoriuli monacemebi ssr kavSiris myinvarebis 
katalogidan myinvarTa ganlagebis sqemebi, eqspertuli daskvnebi. yovelive 
amis saSualebiT ganxorcielda xarisxis kontrolisa da xarisxis Sefasebis 
procedurebi.  

iseve, rogorc aRmosavleT saqarTvelos mcire MmyinvarebisaTvis 
Tanamgzavrul suraTebze mwvane feris „qinZisTavebiT“ naCvenebia 0,1 km2-ze da 
meti farTobis mqone myinvarebi,  yviTeli qinZisTavebiT − 0,1  km2-ze naklebi 
farTobis myinvarebi anu Tovlnarebi, xolo wiTeli feriT − gamqrali 
myinvarebi. 0,1 km2-ze naklebi farTobis myinvarebi Tovlnarebia da maTi 
maxasiaTeblebi ar ganixileba. Sesabamisi ferebis qinZisTavebis damagreba 
Catarda mas Semdeg, rac movaxdineT am myinvarebis identifikacia (maT Soris 
gamqrali myinvarebis) da davadgineT myinvarebis maxasiaTeblebi. aseTive 
ferebiT aRiniSna cxrilebSi maTi Sesabamisi saidentifikacio nomeri da 
farTobis mniSvnelobebi. 

dasavleT saqarTvelos myinvarebis Sesaxeb informacia warmodgenilia  

myinvarebis katalogis me-9 tomis 1 gamoSvebis 2-6 nawilSi №1-dan №409-mde 

[17]. myinvarebis  identificirebisaTvis ZiriTadad gamoyenebulia myinvarebis 
katalogSi moyvanili sqemebi, sadac naCvenebia myinvarebis da Sesabamis 
mdinareTa auzebis mdebareoba.   

30-e nax-ze warmodgenilia dasavleT saqarTvelos myinvaruli auzebis 
ganlagebis saerTo sqema, romlis sazRvrebSic ganlagebulia katalogSi 
warmodgenili 4‒12 nax-ze naCvenebi myinvarebi, sul 409 myinvari.* 

 
 

_______________________ 

*katalogSi saerTo sqemis naxatis warweris qveS miTiTebaa: nax. 4 −  

myinvarebi #1−61, nax. 5 − myinvarebi #62−136, nax. 6 − myinvarebi #137−274, nax. 7 

− myinvarebi #248−310, nax. 8 − myinvarebi #311− 341 da #351− 358, nax. 9 − 

myinvarebi #342− 350, nax. 10 − myinvarebi #359−376, nax. 11 − myinvarebi #377−418, 

nax. 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. 30-e nax-ze warweris qveS 
miTiTeba dazustebulia Cvens mier. 
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nax. 30. myinvaruli auzebis ganlagebis saerTo sqema, romlis 

sazRvrebSic ganlagebuli arian katalogis 4‒12 nax-ze naCvenebi myinvarebi. 

4 ‒ myinvarebi #1−61, 5 ‒ myinvarebi #62‒136, 6 ‒−myinvarebi #137‒243, 7 ‒ 
myinvarebi #244‒295, 8 ‒ myinvarebi #296‒325 da #335‒342, 9 ‒  myinvarebi 
#326‒334, 10 ‒−myinvarebi #343‒360, 11 ‒−myinvarebi #361‒400, 12 ‒−myinvarebi 
#401‒409 

 
amgvarad, 30-e nax-ze naCvenebia dasavleT saqarTvelos myinvaruli 

auzebis ganlagebis saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT. 
gamartivebis TvalsazrisiT me-7 sqema mdinareTa auzebis mixedviT 

samad daiyo, xolo me-8 sqema _ orad da sabolood miviReT 12 sqema: 
1. mdinareebis bzifis, kelasuris da kodori-amtyelis Senakadebis da 

CxalTis auzebis myinvarebi #1–61; 
2. mdinare kodoris zemo welis myinvarebi #62_136; 
3. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena 

Senakadi) auzebis myinvarebi #137_243. 
4. mdinareebis mulxrasa da enguris auzSi mdebare mdinare mestiaWalis 

auzis myinvarebi #244_259; 
5. mdinare enguris auzSi mestiaWalis SesarTavis zeviT mdebare mdinare 

mulxras auzis myinvarebi #260_282; 
6. mdinare enguris marjvena Senakadebis auzebis myinvarebi #283_295; 
7. svaneTis qedis CrdiloeT ferdobis myinvarebi #296–325; 
8. adiSis qedis CrdiloeT kalTis myinvarebi #326_334; 
9. svaneTis qedis samxreT ferdobis myinvarebi #335_342; 
10. mdinareebis yoruldaSis, cxeniswylis, mdinare rionis marjvena 

Senakadebis auzebis myinvarebi #343_360; 
11. mdinare rionis zemo welis auzis myinvarebi #361_400; 
12. mdinare jejoris (mdinare rionis marcxena Senakadi) auzis 

myinvarebi #401_409.   
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dasavleT saqarTvelos mcire myinvarebis Sesaswavlad gamoyenebulia 
kompleqsuri meTodologia, romelic avtorebis mier aris SemuSavebuli [39]. 
mcire myinvarebis kvlevisas Cndeba sxvadasxva tipis sirTule, romelTagan 
erT-erTi ZiriTadia Tdz-is safuZvelze miRebul Tanamgzavrul suraTze 
asaxuli mcire myinvarebis identificireba (maTi mcire zomebis gamo). am 
problemis gadasaWrelad gamoyenebulia myinvarebis katalogSi moyvanili 
sqemebi, sadac naCvenebia myinvarebisa da Sesabamis mdinareTa auzebis 
mdebareoba. 

aRmosavleT saqarTvelos myinvarebis identifikaciis sizustis 
dasadastureblad gamoyenebulia meore gzac. yvela myinvarisaTvis Google 

Earth-is saSualebiT ganisazRvra maTi mdebareobis koordinatebi, romlebic 
Sedarda msoflio katalogSi mocemul kooordinatebs (katalogSi 
koordinatebi ar aris mocemuli). msoflio katalogSi saorientacio 
myinvarebis maxloblad miTiTebulia TiToeuli myinvaris saidentifikacio 
kodi, ris safuZvelzec SesaZlebelia katalogSi maTi saidentifikacio 
nomrebisa da Sesabamisi maxasiaTeblebis gansazRvra. Google Earth-is mixedviT 
Sesaswavli myinvarebis geografiuli koordinatebi identuri aRmoCnda 
msoflio myinvarebis katalogis (WGI) monacemebis, ramac myinvarebis 
identifikaciis sizuste dagvidastura. 

dasavleT saqarTvelos myinvarebis Seswavlisas gamoyenebulia Landsat-

is Tanamgzavruli suraTebi. mcire myinvarebis cvlilebis Sefaseba 
SesaZlebelia 2012_2016 wlebSi Tanamgzavruli informaciiT miRebuli 
maxasiaTeblebis SedarebiT katalogis (1975_1977ww.) monacemebTan. 

TvalsaCinoebisaTvis 31-e nax-ze moyvanilia mdinareebis nenskras, 
nakras da dolras auzebis myinvarebis ganlagebis sqema, romelic asaxavs 
me-3 sqemis myinvarebis ganlagebis imdroindel mdgomareobas. 
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nax. 31. mdinareebis nenskras, nakras da dolras (mdinare enguris 
marjvena Senakadi) auzebis #137_243 myinvarebis ganlagebis sqema. 1 _ 
wyalgamyofi, 2 _ myinvargamyofi, 3 _ mwvervali, 4 _ mdinare, 5 _ myinvari 
Tavisi nomriT 

 

32-e nax-ze mocemulia #161_163 myinvarebis mdgomareoba. ა nawilSi 
moyvanilia identificirebuli myinvarebis konturebi Landsat 8 OLI TIRS 

sensoris 2015 wlis 29 agvistos Tanamgzavruli suraTis mixedviT, mwvane 
qinZisTaviT naCvenebia mcire myinvari, xolo yviTeli qinZisTaviT _ 
Tovlnari. wiTeli feriT naCvenebia GLIMS-is monacemTa bazaSi daculi 
konturebi, lurjiT _ Cven mier gavlebuli konturebi. b nawilSi 
moyvanilia topografiul ruka, romelzec SedarebisaTvis datanilia 
Tanamgzavruli suraTis mixedviT gavlebuli konturebi. rogorc vxedavT, 
#161 myinvari, romelic katalogis mixedviT saSualo zomis myinvaria (1,3 
km2) Tanamgzavruli suraTis mixedviT daSlilia erT mcire myinvarad (161 a) 
da oTx Tovlnarad, xolo #162 da #163 myinvarebi (orive 0,1 km2 farTobis 
mcire myinvari) Tovlnarebad danawevrda, pirveli sam, xolo meore _ or 
Tovlnarad.  
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a 

 
b 
 

nax. 32. #161_163 myinvarebi. a _ identificirebuli myinvarebis 
konturebi Landsat 8 OLI TIRS sensoris 2015 wlis 29 agvistos suraTis 
mixedviT, b _ topografiul ruka, romelzec SedarebisTvis datanilia 
Tanamgzavruli suraTis mixedviT gavlebuli konturebi 

 
Semdgomi kvlevis Sedegad 12 sqemaze warmodgenili myinvarebi 

gadanawilda dasavleT saqarTvelos eqvs auzSi:B 
1. bzifi ‒ #1_13; 
2. kelasuri ‒ #14_16; 
3. kodori ‒ #17_136; 
4. enguri ‒ #137_295, #297_331; 
5. xobiswyali ‒ #332_334;  
6. rioni ‒ #296, 335_409. 
rogorc avRniSneT, Tdz-is monacemebiT miRebuli saqarTvelos 

myinvarebis konturebisa da gasuli saukunis 60-iani wlebis topografiul 
rukebze asaxuli myinvarebis konturebTan Sedarebam cxadyo, rom 
daaxloebiT bolo 50 wlis ganmavlobaSi saqarTvelos yvela myinvaris 
farTobi Semcirda. calkeuli myinvarebisaTvis katalogSi moyvanili 
farTobis monacemebi ufro naklebi aRmoCnda, vidre Tdz-iT gansazRvruli, 
rac qmnida yalb suraTs, rom myinvarebis farTobi 60-ian wlebTan SedarebiT 
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gaizarda. Cven SeviswavleT imave periodis topografiul rukebze moyvanili 
myinvarebis konturebi, ramac saSualeba mogvca mogvexdina katalogis 
arasando monacemebis koreqtireba, anu farTobis Sesaxeb im monacemebis 
Sesworeba, romlebic ufro naklebi iyo, vidre Tdz-iT miRebuli monacemebi 
[41]. 

dasavleT saqarTveloSi katalogis mixedviT aRricxuli 409 
myinvaridan saeWvo aRmoCnda 110 myinvaris farTobis monacemi (arsebulis  
26,4 %), romlebic Sesworda topografiuli rukebis gamoyenebiT. me-10 
cxrilSi warmodgenilia dasavleT saqarTvelos myinvarebi, romelTa  
katalogis mixedviT farTobis mniSvneloba Sesworda topografiuli rukiT. 

 
cxrili 10. dasavleT saqarTvelos myinvarebi, romelTa  katalogis 
mixedviT farTobis mniSvneloba Sesworda topografiuli rukiT 

 

№ auzi myinvaris № Tdz-iT katalogiT toporukiT  

1 Bbzifi, cxr. 1 4 0.1 0.6 0.1 

2 Kkodori, cxr. 3 24 0.5 0.4 1.0 

3 Kkodori, cxr. 3 25 0.3 0.1 0.4 

4 Kkodori, cxr. 3 26 0.5 0.3 0.7 

5 Kkodori, cxr. 3 28 0.7 0.3 0.9 

6 Kkodori, cxr. 3 32 0.2 0.2 0.3 

7 Kkodori, cxr. 3 34 0.3 0.2 0.4 

8 Kkodori, cxr. 3 37 3.9 3.2 4.5 

9 Kkodori, cxr. 3 45 0.5 0.4 0.5 

10 Kkodori, cxr. 3 46 0.5 0.5 0.6 

11 Kkodori, cxr. 3 47 0.6 0.5 0.6 

12 Kkodori, cxr. 3 48 0.2 0.2 0.3 

13 Kkodori, cxr. 3 49 0.8 0.2 0.9 

14 Kkodori, cxr. 3 51 0.1 0.8 0.1 

15 Kkodori, cxr. 3 53 0.1 0.1 0.2 

16 Kkodori, cxr. 3 54 0.4 0.4 1.1 

17 Kkodori, cxr. 3 59 0.4 0.1 0.5 

18 Kkodori, cxr. 3 64 0.1 0.1 0.4 

19 Kkodori, cxr. 3 69 0.4 0.2 0.4 

20 Kkodori, cxr. 3 72 0.5 0.5 0.7 

21 Kkodori, cxr. 3 74 0.6 0.5 0.7 

22 Kkodori, cxr. 3 79 0.3 0.2 0.5 

23 Kkodori, cxr. 3 81 0.1 0.1 0.2 

24 Kkodori, cxr. 3 82 0.2 0.2 0.3 

25 Kkodori, cxr. 3 92 0.3 0.3 0.9 
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26 Kkodori, cxr. 3 93 0.2 0.2 0.3 

27 Kkodori, cxr. 3 101 0.4 0.4 0.8 

28 Kkodori, cxr. 3 121 0.2 0.2 0.8 

29 Kkodori, cxr. 3 127 0.9 0.8 1.6 

30 Kkodori, cxr. 3 129 0.8 0.8 1.0 

31 Kkodori, cxr. 3 130 0.5 0.5 0.6 

32 Eenguri, cxr. 4 138 2.4 2.1 2.5 

33 Eenguri, cxr. 4 140 0.1 0.1 0.4 

34 Eenguri, cxr. 4 141 0.8 0.7 1.0 

35 Eenguri, cxr. 4 148 0.02 1.8 0.2 

36 Eenguri, cxr. 4 149 0.01 0.8 0.3 

37 Eenguri, cxr. 4 169 0.1 0.1 0.3 

38 Eenguri, cxr. 4 171 0.3 0.2 1.1 

39 Eenguri, cxr. 4 172 0.2 0.1 0.3 

40 Eenguri, cxr. 4 174 0.04 0.8 0.2 

41 Eenguri, cxr. 4 175 0.5 0.1 0.8 

42 Eenguri, cxr. 4 180 1.0 0.9 1.4 

43 Eenguri, cxr. 4 183 0.2 0.2 1.0 

44 Eenguri, cxr. 4 187 2.4 2.3 3.1 

45 Eenguri, cxr. 4 189 0.6 0.3 0.7 

46 Eenguri, cxr. 4 190 0.2 0.2 0.6 

47 Eenguri, cxr. 4 193 0.2 0.2 0.4 

48 Eenguri, cxr. 4 194 0.1 0.1 0.6 

49 Eenguri, cxr. 4 197 0.04 0.6 0.9 

50 Eenguri, cxr. 4 206 0.3 0.2 0.6 

51 Eenguri, cxr. 4 209 0.2 0.2 0.8 

52 Eenguri, cxr. 4 210 1.5 1.3 2.0 

53 Eenguri, cxr. 4 211 3.4 3.4 4.3 

54 Eenguri, cxr. 4 215 0.3 0.3 0.9 

55 Eenguri, cxr. 4 220 0.01 0.8 0.1 
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56 Eenguri, cxr. 4 221 0.5 0.2 4.3 

57 Eenguri, cxr. 4 222 0.5 2.1 3.0 

58 Eenguri, cxr. 4 223 0.3 0.3 0.4 

59 Eenguri, cxr. 4 226 1.2 2.0 2.8 

60 Eenguri, cxr. 4 230 0.2 0.2 0.4 

61 Eenguri, cxr. 4 236 0.4 0.1 0.7 

62 Eenguri, cxr. 4 237 0.8 0.4 1.2 

63 Eenguri, cxr. 4 239 0.3 0.2 0.6 

64 Eenguri, cxr. 4 245 11.7 11.3 13.6 

65 Eenguri, cxr. 4 249 0.2 0.1 0.5 

66 Eenguri, cxr. 4 254 1.2 0.7 1.8 

67 Eenguri, cxr. 4 256 0.6 0.5 0.6 

68 Eenguri, cxr. 4 262 0.1 0.1 0.2 

69 Eenguri, cxr. 4 263 0.3 0.2 0.6 

70 Eenguri, cxr. 4 269 0.0 0.6 0.1 

71 Eenguri, cxr. 4 273 0.3 0.3 0.4 

72 Eenguri, cxr. 4 277 0.7 0.6 0.7 

73 Eenguri, cxr. 4 283 0.04 1.1 0.2 

74 Eenguri, cxr. 4 284 1.2 0.3 1.2 

75 Eenguri, cxr. 4 289 0.3 0.1 0.4 

76 Eenguri, cxr. 4 291 0.0 0.7 0.4 

77 Eenguri, cxr. 4 293 0.3 0.2 0.4 

78 Eenguri, cxr. 4 312 0.9 0.8 1.2 

79 Eenguri, cxr. 4 314 2.6 2.6 3.2 

80 Eenguri, cxr. 4 319 0.6 0.6 0.9 

81 Eenguri, cxr. 4 321 3.7 4.5 6.0 

82 Eenguri, cxr. 4 323 1.3 1.1 1.7 

83 Eenguri, cxr. 4 328 0.2 0.2 0.6 

84 Eenguri, cxr. 4 333 0.0 1.1 0.1 

85 Eenguri, cxr. 4 336 0.3 0.2 0.6 
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86 Eenguri, cxr. 4 339 0.3 0.3 0.9 

87 Eenguri, cxr. 4 344 2.9 2.8 3.1 

88 Eenguri, cxr. 4 345 0.2 0.2 0.6 

89 Eenguri, cxr. 4 350 0.4 0.4 0.9 

90 Eenguri, cxr. 4 355 1.1 1.7 2.6 

91 Eenguri, cxr. 4 358 0.3 0.2 0.6 

92 Eenguri, cxr. 4 359 0.2 0.2 0.3 

93 Eenguri, cxr. 4 363 1.2 1.0 1.4 

94 Eenguri, cxr. 4 365 0.3 0.2 0.7 

95 Eenguri, cxr. 4 368 0.4 0.3 0.9 

96 Eenguri, cxr. 4 369 2.4 2.0 2.8 

97 Eenguri, cxr. 4 370 0.2 0.2 0.3 

98 Eenguri, cxr. 4 373 0.5 0.5 0.9 

99 Eenguri, cxr. 4 374 0.2 0.2 1.0 

100 Eenguri, cxr. 4 375 1.6 0.5 2.0 

101 Eenguri, cxr. 4 379 0.3 0.2 0.4 

102 Eenguri, cxr. 4 381 1.0 1.0 1.2 

103 Eenguri, cxr. 4 387 2.0 1.6 2.1 

104 Eenguri, cxr. 4 396 3.6 3.1 3.8 

105 Eenguri, cxr. 4 397 2.3 1.6 2.9 

106 Eenguri, cxr. 4 398 0.2 0.1 0.4 

107 Eenguri, cxr. 4 402 0.04 0.6 0.7 

108 Eenguri, cxr. 4 403 0.07 1.2 0.4 

109 Eenguri, cxr. 4 408 0.0 
0.5 0.1 

110 Eenguri, cxr. 4 409 0.1 1.0 0.2 

 
sul topografiuli rukis gamoyenebiT Sesworda katalogis mixedviT 

farTobis Sesaxeb dasavleT saqarTvelos 110 myinvaris mniSvneloba, maT  
Soris 41 mcire myinvaris. 

magaliTisaTvis 33-e nax-ze moyvanilia #215 myinvaris Tanamgzavruli 
suraTi da Sesabamisi topografiuli ruka. #215 myinvari katalogis 
mixedviT 0.3 km2 farTobis mcire myinvaria. Tanamgzavruli monacemis 
mixedviT misi farTobi 0.287 km2-ia, rac damrgvalebiT 0.3 km2-ia. es katalogis 
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monacems saeWvos xdis. topografiul rukaze asaxul #215 myinvaris 
farTobi 0.9 km2-ia. #215 myinvaris farTobi daTbobis Sedegad  
Semcirebulia. #215 myinvari ar yofila mcire myinvari da farTobis Sesaxeb 
katalogis monacemi amis mixedviT Sesworda. 

 

 
a 

 
b 

 

nax. 33. #215 myinvari. a − Landsat 7 ETM+ sensoris 2012 wlis 13 

seqtembris suraTis mixedviT, b − myinvaris dazustebuli konturis Sedareba 
topografiul rukaze asaxul myinvaris konturTan 

 
amgvarad daTvlili iqna dasavleT saqarTvelos yvela mcire myinvaris 

farTobis mniSvneloba, rogorc katalogis (Sesworebebis gaTvaliswinebiT), 
ise Tdz-is mixedviT. amis safuZvelze Seiqmna dasavleT saqarTvelos mcire 
myinvarebis farTobebis Sesaxeb monacemTa generaluri erToblioba ‒ 
monacemTa sruli simravle.  

Tdz-is da katalogis  mixedviT miRebuli dasavleT saqarTvelos 
mcire myinvarebis generaluri erTobliobis safuZvelze daTvlili iqna 
statistikuri monacemebi, romlebic warmodgenilia me-11  cxrilSi. 

me-11 cxrilis analizis safuZvelze SeiZleba davaskvnaT, rom 
dasavleT saqarTveloSi katalogis mixedviT aRricxulia 237 mcire 
myinvari, yvela maTgani identificirebulia. myinvarebis danawevrebisa da 
galRobis Sedegad mcire myinvarebis raodenoba Seicvala. Tanamgzavruli 
monacemebiT dasavleT saqarTveloSi identificirebulia 403 mcire myinvari, 
Tovlnari da gamqrali myinvari. Aam myinvarebidan:  

• darCenilia 105 mcire myinvari, anu identificirebulis 26,1 %;  

• gadna da Tovlnarad iqca 283, anu identificirebulis 70,2 %; 

• gaqra anu mTlianad gadna 15, anu identificirebulis 3.7 %.  
ase rom, myinvarebis katalogSi aRricxuli dasavleT saqarTvelos 237 

mcire myinvaridan, amJamad klimatis globaluri daTbobis gamo, darCa 
mxolod 105 mcire myinvari anu adre arsebulis 44.3% rac niSnavs, rom 132 
(55.7%) mcire myinvari an Tovlnarad iqca, an saerTod gaqra.  

Catarebuli kvleva naTlad miuTiTebs imaze, rom klimatis 
globaluri daTboba negatiur zemoqmedebas axdens dasavleT saqarTvelos  
myinvarebze. es viTareba gansakuTrebiT vlindeba mcire myinvarebis 
SemTxvevaSi, kerZod, dasavleT saqarTvelos mcire myinvarebis 55.7% 
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mTlianad an nawilobriv gadna klimatis mimdinare cvlilebis zemoqmedebis 
Sedegad. 

 
cxrili 11. dasavleT saqarTvelos mcire myinvarebis raodenoba 

myinvarebis katalogis da Tdz-is mixedviT  

 
M 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
# 

 
auzi 

 
 

mcire 
myinvari 

katalogis 
mixedviT 

Tdz-is monacemebiT identificirebuli 
mcire myinvarebi 

mcire 
myinvari 

Tovlnari gamqrali 
myinvari 

sul 

1 Bbzifi 
#1_13 

8 4 12 0 16 

2 Kkelasuri 
#14_16 

2 0 2 0 2 

3 Kkodori 
#17_136 

80 42 80 2 124 

4 Eenguri 
#137_295, 
#297_331 

107 38 155 7 200 

5 xobiswyali 
#332_334 

  3   1 6 2 9 

6 rioni 
#296, 
335_409 

37 20 28 4 52 

sul 237 105 283 15 403 
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Catarebuli kvlevebis safuZvelze dadginda, rom: 

1. mcire myinvarebis ZiriTadi maxasiaTeblebis gansazRvrisaTvis Tdz 
friad efeqturia. es daskvna uaRresad mniSvnelovania, radgan adrec 
mcire myinvarebis kvleva miwispira dakvirvebebis safuZvelze Zlier 
SezRuduli iyo, xolo bolo wlebis ganmavlobaSi mcire myinvarebis 
kvleva faqtobrivad ar xorcieldeba; 

2.     rigi mcire myinvarebisa, romlebic topografiul rukebzea datanili, 
aRar arsebobs; 

3.    klimatis Tanamedrove daTbobis gamo mcire myinvarebi intensiurad 
dneba; 

4.     katalogSi saqarTvelos myinvarebis farTobis monacemebSi 
daSvebulia uzustobebi, romlebic aRmoCenilia Tdz-is safuZvelze 
da dazustda topografiuli rukebis gamoyenebiT; 

5.    topografiuli rukiT Sesworda katalogis mixedviT farTobis 
Sesaxeb dasavleT saqarTvelos myinvarebis 110 mniSvneloba, aqedan 41 
mcire myinvaris; aRmosavleT saqarTvelos ‒ 7 mniSvneloba, aqedan 6 
mcire myinvaris; 

6.    aRmosavleT saqarTveloSi mcire myinvarebis dnobis procesi, ufro 
intensiurad mimdinareobs, vidre dasavleT saqarTveloSi, radgan 
aRmosavleT saqarTveloSi myinvarebis katalogSi aRricxuli 104 
mcire myinvaridan, amJamad klimatis globaluri daTbobis gamo, 
darCa mxolod 30 mcire myinvari anu adre arsebulis 28,8%, xolo 
dasavleT saqarTvelos 237 mcire myinvaridan, amJamad klimatis 
globaluri daTbobis gamo, darCa mxolod 105 mcire myinvari anu 
adre arsebulis 44.3%. es Sedegi miRebulia Tdz-is mixedviT im mcire 
myinvarebis Seswavlis Sedegad, romlebic katalogiTac mcire 
myinvarebis kategorias miekuTvnebian. 

7.   zogadad klimatis globaluri daTboba, negatiurad moqmedebs 
myinvarebze, rac gansakuTrebiT vlindeba mcire myinvarebis 
SemTxvevaSi da xSirad iwvevs am myinvarebis danawevrebas, Tovlnarad 
gadaqcevas an srul dnobas.  
 

5. myinvaruli auzebis maxasiaTeblebis (myinvarTa raodenobisa da 

farTobebis) cvlileba 

 
klimatis mimdinare cvlilebis myinvarebze zemoqmedebis 

dasaxasiaTeblad erT-erTi efeqturi gzaa saqarTvelos myinvaruli auzebis 
degradaciis sakiTxis ganxilva. Ees SesaZlebelia istoriuli monacemebis 
SedarebiT Cvens mier mopovebul informaciasTan, romelTa Soris  droiTi 
Sualedi daaxloebiT 50 weliwads Seadgens. degradaciis ricxobrivad 
gansazRvrisaTvis gamoyenebulia arsebuli da gansazRvruli myinvaruli 
auzebis farTobebisa da myinvarebis raodenobis mniSvnelobebi am droiTi 
periodisaTvis. ganxorcielebulia cvlilebebis  statistikuri analizi, ris 
safuZvelzec gamotanilia mniSvnelovani daskvnebi [42_47]. 

saqarTvelos myinvarebis farTobebisa da myinvarebis raodenobis 
Sesaxeb informacia mocemulia katalogSi.  



65 

myinvarebis Tanamedrove mdgomareobis gansasazRvravad ganxorcielda 
GLIMS-is da sxva monacemTa bazebidan Landsat-is Tanamgzavruli suraTebis 
mopoveba da damuSaveba. Tdz-is monacemebisa da avtorebis mier 
SemuSavebuli meTodologiis safuZvelze [24‒28] ganisazRvra TiToeuli 
myinvaris konturi da ZiriTadi maxasiaTeblebi (maqsimaluri sigrZe, 
farTobi, minimaluri simaRle, maqsimaluri simaRle, firnis xazis simaRle, 
ablaciis aris farTobi). rogorc zemoT aRiniSna am kvlevisaTvis saWiroa 
myinvarebis farTobebisa da myinvarebis raodenobis Sesaxeb informacia.   

Tanamgzavrul suraTebze moyvanili myinvarebis identificirebisaTvis 
ZiriTadad gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac 

naCvenebia myinvarebis mdebareoba Sesabamisი mdinareTa auzebis mixedviT da 
me-20 saukunis 60-iani wlebis topografiuli rukebi. myinvarebis 

identificirebis Semdgom ganisazRvra myinvarebis farTobebი da myinvarebis 

raodenobა. 
calkeuli myinvarebisaTvis katalogSi moyvanili farTobis monacemebi 

ufro naklebi aRmoCnda, vidre Tdz-iT gansazRvruli, rac qmnida araswor 
suraTs, rom myinvarebis farTobi 60-ian wlebTan SedarebiT gaizarda, rac 
globaluri daTbobis faqts ewinaaRmdegeba. Tdz-is monacemebiT  miRebuli 
saqarTvelos myinvarebis konturebisa da gasuli saukunis 60-iani wlebis 
topografiul rukebze asaxuli myinvarebis konturebTan Sedarebam cxadyo, 
rom daaxloebiT bolo 50 wlis ganmavlobaSi saqarTvelos yvela myinvaris 
farTobi Semcirda. am periodis topografiul rukebze moyvanili 
myinvarebis konturebis safuZvelze ganisazRvra farTobebi da Catarda 
koreqtireba katalogidan AaRebuli farTobis Sesaxeb araswori monacemebis  
[41]. 

dasavleT saqarTveloSi katalogis mixedviT 409 myinvaria, aqedan 
topografiuli rukebis gamoyenebiT Sesworda 110 myinvaris farTobis 
monacemi, anu arsebulis 26,9%. aRmosavleT saqarTveloSi katalogis 
mixedviT 132 myinvaria, aqedan Sesworda 7 myinvaris farTobis mniSvneloba 
anu arsebulis 5,3%-is. Mme-12 cxrilSi warmodgenilia auzebis mixedviT 
aRmosavleT saqarTvelos myinvarebi, romelTa farTobis mniSvnelobebi 
Sesworda topografiuli rukebiT (mxolod mcire myinvarebi, mocemulia me-7 
cxrilSi). 

 

cxrili 12. aRmosavleT saqarTvelos myinvarebi, romelTa farTobis 

mniSvnelobebi Sesworda topografiuli rukebiT 

 

№ auzi myinvaris № Tdz-iT katalogiT toporukiT 

1 piriqiTi 

alazani 

17 0.1 0.1 0.3 

2 19 0.3 0.3 0.5 

3 Aasa 3 0.3 0.3 0.5 

4 Tergi 58 0.6 0.2 0.9 

5 59 0.7 0.8 0.7 

6 101 0.1 0.1 0.2 

7 arRuni 11 0.1 0.1 0.2 
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sul Sesworda katalogis mixedviT saqarTvelos 541 myinvaridan 117-is  

farTobis mniSvnelobebi anu arsebulis 21.6%-is.  
am Sesworebebis gaTvaliswinebiT dasavleT da aRmosavleT 

saqarTvelos myinvarebis auzebis mixedviT Sedgenilia ganawilebis 
cxrilebi. 

msoflio myinvarebis katalogis eleqtronul versiaSi auzebi xSir 
SemTxvevaSi arasworadaa miTiTebuli. myinvaris nomris codnis SemTxvevaSi, 
qvemoT moyvanili cxrilebis saSualebiT dazustebulad SeiZleba 
ganisazRvros, Tu romel auzSi mdebareobs myinvari. 

saqarTveloSi 12 myinvaruli auzia, aqedan 6 dasavleT saqarTveloSia 
(cxr. 13), xolo 6 aRmosavleT saqarTveloSi (cxr. 14). am 
cxrilebSiDmoyvanilia mdinaris auzebis mixedviT myinvarul auzebSi 
myinvarebis raodenoba da Sesabamisi farTobebi katalogis mixedviT da 
dRevandeli mdgomareobiT. 

Sesworebebis gaTvaliswinebiT qvemoTmoyvanil cxrilebSi myinvarebis 
farTobebis monacemebi moyvanilia mcire (0,1-dan 0,5 km2), saSualo (0,5-dan 2,0  
km2) da didi (2.0 km2 da meti)  myinvarebis myinvarebis gradaciiT.  
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cxrili 13. dasavleT saqarTvelos myinvarebis ganawileba  

myinvaruli auzebis mixedviT 

 
aRmosavleT saqarTvelos myinvarebi, rogorc zemoT avRniSneT, calke 

ar aris gamoyofili. isini yofili sabWoTa kavSiris kavkasiis myinvarul 
sistemaSia moqceuli da sam sxvadasxva gamoSvebaSia sistematizirebuli 
[14_16]. me-14 cxrilSi myinvaruli auzebis mixedviT dawvrilebiT aris 
miTiTebuli: auzis saxelwodeba da myinvarebis # katalogiT; imave grafaSi 
kvadratul frCxilebSi miTiTebulia literatura (katalogis gamoSveba); 
mrgval frCxilebSi ‒ katalogis Sesabamisi gverdi da naxazis nomeri, 
romelzec gamosaxulia auzis Sesabamisi myinvarebis sqema. aseTi 
dawvrilebiTi monacemebi gauadvilebs dainteresebul pirs aRmosavleT 
saqarTvelos myinvaris monacemebis moZiebas katalogSi. 

 

dasavleT saqarTvelo 
Mmyinvaruli auzebi myinvarebis raodenoba Mmyinvarebis farTobi 

№ saxelwodeba 
da myinvarebis 
# katalogiT 

zoma Kkat. Tdz  kat Tdz  

1 bzifi 
1_13 

mcire 8 7 1 2.3 1.8 0.5 
saSualo 5 2 3 4.8 1.4 3.4 

didi 0 0 0 0 0 0 

sul 13 9 4 7.1 3.2 3.9 
2 kelasuri 

14_16 
mcire 2 0 2 0.7 0 0.7 

saSualo 1 1 0 0.8 0.7 0.1 

didi 0 0 0 0 0 0 
sul 3 1 2 1.5 0.7 0.8 

3 kodori 
17_136 

mcire 80 71 9 21.8 16.7 5.1 
saSualo 36 19 17 35.1 18.4 16.7 

didi 4 1 3 11.6 3.9 7.7 
sul 120 91 29 68.5 39 29.5 

4 enguri 
137_295,  
297_331 

 

mcire 107 82 25 25.5 21.3 4.2 
saSualo 60 47 13 66.2 49.2 17 

didi 27 24 3 213.5 165.9 47.6 
sul 194 153 41 305.2 236.4 68.8 

5 xobiswyali 
332_334 

mcire 3 1 2 0.4 0.1 0.3 
saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 
sul 3 1 2 0.4 0.1 0.3 

 6 rioni 
296, 335_409 

mcire 37 47 -10 9.0 11.3 -2.3 
saSualo 28 13 15 27.2 14.6 12.6 

didi 11 8 3 36 25.9 10.1 
sul 76 68 8 72.2 51.8 20.4 

sul 409 323 86 454.9 331.2 123.7 
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cxrili 14. aRmosavleT saqarTvelos myinvarebis ganawileba myinvaruli  
auzebis mixedviT 

 
aRmosavleT saqarTvelo 

Mmyinvaruli auzebi myinvarebis 
raodenoba 

Mmyinvarebis farTobi 

№ saxelwodeba 
da myinvarebis 
# katalogiT 

zoma Kkat. Tdz   kat Tdz   

1 liaxvi 
1_22 [14] 

G(gv. 17, nax. 8) 

mcire 20 3 17 4.1 0.6 3.5 
saSualo 2 1 1 2.5 1 1.5 

didi 0 0  0 0 0 
sul 22 4 18 6.6 1.6 5 

2 aragvi 
23_27 [14] 

(gv. 17, nax. 8) 

mcire 4 1 3 0.8 0.3 0.5 
saSualo 1 0 1 0.8 0 0.8 

didi 0 0 0 0 0 0 
sul 5 1 4 1.6 0.3 1.3 

3 Tergi 
44_111 [15] 

(gv. 20, nax. 4) 

mcire 47 22 25 12.5 4.2 8.3 
saSualo 12 6 6 12.1 6.1 6.0 

didi 8 7 1 42.9 29.2 13.7 
sul 68 35 33 67.5 39.5 28 

4 asa 
1_3 [16] 

(gv. 20, nax. 10) 

mcire 2 3 -1 0.8 1.0 -0.2 
saSualo 1 0 1 0.6 0 0.6 
didi 0 0 0 0 0 0 
sul 3 3 0 1.4 1.0 0.4 

5 arRuni 
10_15 [16] 

(gv. 21, nax. 11) 

mcire 6 1 5 1.0 0.1 0.9 
saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 
sul 6 1 5 1.0 0.1 0.9 

6 piriqiTi 
alazani 
6_33 [14] 

(6-19,gv.50,nax.11) 
(20-33,gv.51,nax.12) 

mcire 25 16 9 6.7 3.3 3.4 
saSualo 2 0 2 2.1 0 2.1 
didi 0 0 0 0 0 0 
sul 

28 16 12 8.8 3.3 5.5 

sul 132 60 72 86.9 45.8 41.1 
 

aseve warmodgenilia warsulSi (katalogis monacemebi) da amJamad 
(Tdz-is monacemebi) mcire, saSualo da didi myinvarebis farTobebisa da 
raodenobis ganawileba auzebis mixedviT  (cxrilebi 15‒17). 

 
 
 
 
 
 
 
 



69 

cxrili 15. mcire myinvarebis ganawileba auzebis mixedviT 
 

 
rogorc me-15 cxrilidan Cans dasavleT saqarTveloSi mcire 

myinvarebis raodenoba Semcirda 237-dan 208-mde anu 12.2 %-iT, xolo 
aRmosavleT saqarTveloSi 104-dan 46-mde anu 55,8 %-iT. agreTve Semcirda 
mcire myinvarebiT dafaruli farTobebi 59,9 km2-dan 51,2 km2-mde anu 14,5 %-iT 
da aRmosavleT saqarTveloSi 25,9  km2-dan 9,5 km2-mde anu 63.3 %-iT. 

dasavleT saqarTveloSi mxolod rionis auzSi gaizarda mcire 
myinvarebis raodenoba (10-iT) da aRmosavleT saqarTveloSi mxolod asas 
auzSi (1-iT) rac dakavSirebulia ufro didi zomis myinvarebis 
degradacia/danawevrebasTan.  

 
cxrili 16. saSualo myinvarebis ganawileba auzebis mixedviT 

 

 
saSualo zomis myinvarebis raodenoba dasavleT saqarTveloSi 130-dan 

82-mde Semcirda anu 36,9 %-iT, xolo aRmosavleT saqarTveloSi 19-dan 7-mde 
anu 63,2 %-iT. agreTve Semcirda saSualo myinvarebiT dafaruli farTobebi 
dasavleT saqarTveloSi 135,1 km2-dan 84,3 km2-mde anu 37,6 %-iT da aRmosavleT 
saqarTveloSi 18,1  km2-dan 7,1 km2-mde anu 60,8 %-iT. 

 
№ 

dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
1 bzifi 8 7 1 2.3 1.8 0.5 liaxvi 20 3 17 4.1 0.6 3.5 

2 kelasuri 2 0 2 0.7 0 0.7 aragvi 4 1 3 0.8 0.3 0.5 
3 kodori 80 71 9 21.8 16.7 5.1 Tergi 47 22 25 12.5 4.2 8.3 

4 enguri 107 82 25 25.5 21.3 4.2 asa 2 3 -1 0.8 1.0 -0.2 

5 xobiswyali 3 1 2 0.4 0.1 0.3 arRuni 6 1 5 1.0 0.1 0.9 

6 rioni 
 37 47 -10 9.0 11.3 -2.3 

piriqiTi 
alazani 

25 16 9 6.7 3.3 3.4 

sul 237 208 29 59.7 51.2 8.5  sul 104 46 58 25.9 9.5 16.4 

 
№ 

dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
1 bzifi 5 2 3 4.8 1.4 3.4 liaxvi 2 1 1 2.5 1 1.5 

2 kelasuri 1 1 0 0.8 0.7 0.1 aragvi 1 0 1 0.8 0 0.8 
3 kodori 36 19 17 35.1 18.4 16.7 Tergi 12 6 6 12.1 6.1 6.0 

4 enguri 60 47 13 66.2 49.2 17 asa 1 0 1 0.6 0 0.6 

5 xobiswyali 0 0 0 0 0 0 arRuni 0 0 0 0 0 0 

6 rioni 
 

28 13 15 27.2 14.6 12.6 
piriqiTi 
alazani 

3 0 3 2.1 0 2.1 

sul 130 82 48 134.1 84.3 49.8  sul 19 7 12 18.1 7.1 11 
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cxrili 17. didi myinvarebis ganawileba auzebis mixedviT 
 

 
didi myinvarebis raodenoba dasavleT saqarTveloSi 42-dan 33-mde 

Semcirda anu 21,4 %-iT, xolo aRmosavleT saqarTveloSi 9-dan 7-mde anu 22,2 
%-iT. agreTve Semcirda didi myinvarebiT dafaruli farTobebi dasavleT 
saqarTveloSi 261,1 km2-dan 195,7 km2-mde anu 25,1 %-iT da aRmosavleT 
saqarTveloSi 42,9 km2-dan 29,2 km2-mde anu 31,9 %-iT. 

me-18 cxrilSi warmogidgenT saqarTvelos myinvarebis ganawileba 
auzebis mixedviT. 

 
cxrili 18. saqarTvelos myinvarebis ganawileba auzebis mixedviT 

 

 
amgvarad, katalogiT saqarTveloSi aRricxulia 541 myinvari, aqedan 

409 dasavleT saqarTveloSi da 132 aRmosavleT saqarTveloSi. amJamad 
saqarTveloSi sul 383 myinvaria, aqedan 323 dasavleT saqarTveloSi da 60 
aRmosavleT saqarTveloSi. maSasadame, saqarTveloSi myinvarebis raodenoba 
Semcirda 158-iT anu 29.2%-iT. 

katalogis mixedviT myinvarebis saerTo farTobia 541.8 km2. aqedan 
dasavleT saqarTveloSi myinvarebiT dafaruli farTobia 454,9 km2 da 
aRmosavleT saqarTveloSi 86,9 km2. amJamad saqarTveloSi myinvarebis saerTo 

 
№ 

dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
1 bzifi 0 0 0 0 0 0 liaxvi 0 0 0 0 0 0 

2 kelasuri 0 0 0 0 0 0 aragvi 0 0 0 0 0 0 
3 kodori 4 1 3 11.6 3.9 7.7 Tergi 9 7 2 42.9 29.2 13.7 

4 enguri 27 24 3 213.5 165.9 47.6 asa 0 0 0 0 0 0 

5 xobiswyali 0 0 0 0 0 0 arRuni 0 0 0  0 0 0 

6 rioni 
 

11 8 3 36 25.9 10.1 
piriqiTi 
alazani 

0 0 0 0 0 0 

sul 42 33 9 261.1 195.7 65.4  sul 9 7 2 42.9 29.2 13.7 

 
№ 

dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
1 bzifi 13 9 4 7.1 3.2 3.9 liaxvi 22 4 18 6.6 1.6 5 

2 kelasuri 3 1 2 1.5 0.7 0.8 aragvi 5 1 4 1.6 0.3 1.3 
3 kodori 120 91 29 68.5 39 29.5 Tergi 68 35 33 67.5 39.5 28 

4 enguri 194 153 41 305.2 236.4 68.8 asa 3 3 0 1.4 1.0 0.4 

5 xobiswyali 3 1 2 0.4 0.1 0.3 arRuni 6 1 5 1.0 0.1 0.9 

6 rioni 
 

76 68 8 72.2 51.8 20.4 
piriqiTi 
alazani 

28 16 12 8.8 3.3 5.5 

sul 409 323 86 454.9 331.2 123.7  sul 132 60 72 86.9 45.8 41.1 



71 

farTobia 377 km2. aqedan dasavleT saqarTveloSi myinvarebiT dafaruli 
farTobia 331,2 km2 da aRmosavleT saqarTveloSi 45,8 km2. Aamgvarad 
saqarTveloSi myinvariT dafaruli farTobi Semcirda 164.8 km2-iT anu 30.4%. 

 kvlevis Sedegad dadginda, rom: 
1. msoflio myinvarebis katalogis eleqtronul versiaSi auzebi xSir 

SemTxvevaSi arasworadaa miTiTebuli. myinvaris nomris codnis 
SemTxvevaSi, zemoaRniSnuli cxrilebis saSualebiT dazustebulad 
SeiZleba ganisazRvros, Tu romel auzSi mdebareobs myinvari; 

2. myinvaruli auzebisaTvis Catarebulma gamoTvlebma aCvena, rom 
daaxloebiT 50 wlis ganmavlobaSi, klimatis mimdinare cvlilebis 
gamo saqarTvelos myinvarebis degradaciis Sedegad, myinvaruli 
auzebis farTobebi da myinvarebis raodenoba Semcirda, rogorc 
dasavleT saqarTveloSi ise aRmosavleT saqarTveloSi;  

3. myinvarebis farTobis zomebis mixedviT ganawilebisas gamoTvlebma 
aCvena, rom myinvarul auzebSi rogorc mcire, ise saSualo da didi 
myinvarebis  farTobi da myinvarebis raodenoba Semcirda; 

4. mcire myinvarebis SemTxvevaSi, dasavleT saqarTveloSi mxolod 
rionis auzSi gaizarda myinvarebis raodenoba (10-iT) da aRmosavleT 
saqarTveloSi mxolod asas auzSi (1-iT), rac dakavSirebulia ufro 
didi zomis myinvarebis degradacia/danawevrebasTan;  

5. myinvarul auzebSi gamyinvarebis farTobis da myinvarebis raodenobis 
Semcireba ufro intensiuria aRmosavleT saqarTveloSi vidre 

dasavleT saqarTveloSi. es SeiZleba aixsnas, aRmosavleT da 
dasavleT saqarTvelos havaSi gansxvavebiT, kerZod, aRmosavleT 
saqarTvelos hava kontinenturia, xolo dasavleT saqarTvelos hava 
zRviuri notioa da amitom gacilebiT teniani; 

6. katalogiT saqarTveloSi aRricxulia 541 myinvari, aqedan 409 
dasavleT saqarTveloSi da 132 aRmosavleT saqarTveloSi. amJamad 
saqarTvelos sazRvrebSi moqceulia 383 myinvari, aqedan 323 dasavleT 
saqarTveloSi da 60 aRmosavleT saqarTveloSi. maSasadame, 
saqarTveloSi myinvarebis raodenoba Semcirda 158-iT anu 29.2%-iT; 

7. katalogis mixedviT myinvarebis saerTo farTobia 541.8 km2. aqedan 
dasavleT saqarTveloSi myinvarebiT dafaruli farTobia 454,9 km2 da 
aRmosavleT saqarTveloSi 86,9 km2. amJamad saqarTveloSi myinvarebis 
saerTo farTobia 377 km2. aqedan dasavleT saqarTveloSi myinvarebiT 
dafaruli farTobia 331,2 km2 da aRmosavleT saqarTveloSi 45,8 km2. 
amgvarad saqarTveloSi myinvariT dafaruli farTobi Semcirda 164.8 
km2-iT anu 30.4%-iT. 

 

6. klimatis Tanamedrove cvlilebis gamo didi myinvarebis degradacia 

 

saqarTvelos myinvarebi qveynis mniSvnelovani klimatur-ekonomikuri 
resursia, radgan maTSi didi raodenobiT mtknari wyalia. myinvarebi 
qveyanaSi wylis reJimisa da regionaluri klimatis formirebis                                             
erT-erTi ZiriTadi faqtoria.  

dadgenili faqtia, rom klimatis Tanamedrove cvlilebis gamo 
mimdinareobs myinvarebis swrafi degradacia. myinvaris dnoba 
dakavSirebulia glaciologiuri  da hidrologiuri xasiaTis stiqiuri 
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movlenebis sixSirisa da intensiurobis zrdasTan, da zRvis donis 
matebasTan.  

klimatis mimdinare cvlileba garkveul negatiur gavlenas axdens did 
myinvarebze, iwvevs maT degradacias da ukandaxevas [48_51]. sabWoTa kavSiris 

daSlis Semdeg saqarTveloSi Sewyda stacionaრuლi da savele 
glaciologiuri monitoringi. 

rogorc zemoT avRniSneT 2011 wels saqarTvelos garemos erovnuli 
saagentos hidrometeorololgiis departamentis specialistebma ganaaxles 
glaciologiuri eqspediciuri samuSaoebi saqarTvelos myinvarebze.  
eqspediciuri samuSaoebis Sedegebi mowmobs, rom msgavsad msoflios sxva 
regionebisa, globaluri daTbobis Sedegad saqarTvelos myinvarebic 
ganicdian mniSvnelovan degradacias. 

imisaTvis, rom klimatis mimdinare cvlilebis zemoqmedebiT 
myinvarebis dnobis problema mecnierulad iqnes Seswavlili saWiroa 
maRali garCevadobis Tanamgzavruli distanciuri monitoringis (Tdm) 
gamoyeneba, radgan dResdReobiT Zvirad Rirebuli miwispira dakvirvebebis 
ganxorcieleba farTo masStabiT SeuZlebelia da SezRuduli resursebisa 
da drois pirobebSi swored Tdm iZleva didi regionebis myinvarebis 
erTdroulad Seswavlis SesaZleblobas. 

 
6.1. didi myinvarebis ukandaxevis raodenobrivi maxasiaTeblebi 

 
zemoT aRiniSna, rom saqarTvelos myinvarebis maxasiaTebeli 

parametrebis gansazRvra, efeqturia Tdz-is, istoriuli monacemebis, 
myinvarebis katalogSi daculi myinvarebis sqemebis [14_17], arsebuli savele 
samuSaoebis masalebis, saeqsperto codnisa integraluri, kompleqsuri 
ganxorcielebiT da amavdroulad miRebuli monacemebis Sefasebisa da 
monacemebis xarisxis kontrolis procedurebis gamoyenebiT [24_28]. 
miRebuli Sedegebis Sedareba savele samuSaoebis monacemebTan adasturebs 
Sedegebis maRal xarisxs da Seqmnili meTodologiis warmatebas. 

didi myinvarebis ukandaxevis dinamika Seiswavleba Tdm-is safuZvelze 
myinvaris enis bolos gadaadgilebis mdebareobebis gansazRvriT. 
simartivisaTvis SerCeulia iseTi myinvarebi, romelTa enis bolo ar aris 
dafaruli naSali masaliT. Tdm-iT  miRebuli myinvaris enis bolos 
gadaadgilebis siCqaris monacemebis gansazRvris xarisxis Sefasebisa da 
xarisxis kontrolisaTvis  gamoyenebulia savele dakvirvebebis monacemebi. 
aseTi monacemebi aRmosavleT da dasavleT saqarTvelos ori myinvarisaTvis, 
Sesabamisad gergetisa (Tergis auzi) da adiSisaTvis (enguris auzi), 
arsebobs garemos erovnul saagentoSi. Mme-19 cxrilSi mocemulia am 
myinvarebis maxasiaTeblebi Tdz-isa da katalogis mixedviT. Ggergetis 
myinvaris  maqsimaluri sigrZe Tanamgzavruli monacemiT 7.1 km-ia, xolo 
katalogis mixedviT _ 8.5 km. rac imas niSnavs, rom daaxloebiT 50 wlis 
ganmavlobaSi misi sigrZe Semcirda 1400 m-iT, anu weliwadSi saSualod 28 m-
iT. adiSis myinvaris maqsimaluri sigrZe Tanamgzavruli monacemiT 7.1 km-ia, 
xolo katalogis mixedviT _ 7.9 km. daaxloebiT 50 wlis ganmavlobaSi misi 
sigrZe Semcirda 800 m-iT, anu weliwadSi saSualod 16 m-iT.  
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Mme-19 cxrilSi mocemulia gergetisa da adiSis myinvarebis 
maxasiaTeblebi (Tu katalogSi grafis Sesabamisi informacia ar arsebobs 
maxasiaTeblis grafaSi weria tire (−)). 

 
cxrili 19. gergetisa da adiSis myinvarebis maxasiaTeblebi 

 
M myinv. 
M maxas. 

M  
myinv. 
saxeli  

sigrZe, 
km 

farTobi, 
km2 

 

minimaluri 
simaRle, m 

maqsimaluri 
simaRle, m 

 

firnis 
xazis 

simaRle, m 

ablaciis 
aris 

farTobi km2 

Tdz kat. Tdz kat. Tdz kat. Tdz kat. Tdz Kkat. Tdz kat. 

gergeti 7.1 8.5 5.2 8.3 3091 2870 4936 5030 3771 3650 1.5 2.3 

adiSi 7.1 7.9 9.3 9.9 2400 2310 4931 4000 3475 3430 −_ −_ 

 
didi myinvarebisaTvis myinvaris enis bolos ukandaxevis siCqaris 

dadgenis meTodologia moyvanilia [26,27]-Si. am mizniT gamoyenebulia 
Tanamgzavri Landsat-is sxvadasxva sensoris monacemebi, Tumca Sedegebs 
mniSvnelovnad ganapirobebs Tanamgzavruli monacemebis damuSavebis done. 
gaTvaliswinebulia Tanamgzavruli monacemebis miRebis TariRi da 
Rrublianoba, Tumca zog SemTxvevaSi sakmaod maRali Rrublianobis 

suraTebic reprezentaტulia.   
34-e nax-ze naCvenebia Tdm-is safuZvelze miRebuli gergetisa da adiSis 

myinvarebis ukandaxevis sqematuri gamosaxuleba. sxvadasxva wels 
myinvarebis mdebareoba sxvadasxva feris konturiT aris naCvenebi. 
konturebis gadamkveTi TeTri feris texili xazis saSualebiT 
gamoTvlilia myinvarebis ukandaxevis sigrZe Tanamgzavruli suraTebis 

fonze, myinvarი gergetisaTvis 2015 wlis 15 agvistos Tanamgzavruli 

suraTis fonze, xolo myinvarი adiSisaTvis _ 2016 wlis 24 agvistos.   
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a 

 
b 

 

nax. 34. Gგergetisა (ა) da adiSis (b) myinvarebis ukandaxevis 

sqematuri გამოსახულება 
 
Mme-20 cxrilSi moyvanilia Tdm-is monacemebis safuZvelze 

gansazRvruli myinvarი gergetis ukandaxevis sxvadasxva maxasiaTebeli. 
 

cxrili 20. gergetis myinvaris enis ukandaxevis mdebareoba da manZilebi  
TariRebis mixedviT 

 

# TariRi 
koordinatebi ukandaxeva wina 

niSnulis 

mimarT, m 

jamuri 

ukandaxeva, 
m ganedi grZedi 

  1 25.08.1977 42.664006° 44.558418° 0 0 
2 26.09.1984 42.664683° 44.557493° 106 106 
3 31.08.1989 42.665486° 44.556670° 111 217 
4 03.08.1999 42.666306° 44.555701° 122 339 
5 01.09.2001 42.666503° 44.555308° 40.6 379.6 
6 30.08.2006 42.667224° 44.553724° 152 531.6 
7 18.09.2007 42.667407° 44.553513° 25.4 557 
8 30.08.2009 42.667635° 44.553219° 38.2 595.2 
9 21.09.2011 42.668386° 44.552674° 94.9 690.1 
10 28.08.2014 42.668662° 44.552612° 31.7 721.8 
11 15.08.2015 42.668917° 44.552400° 34.4 756.2 

 
35-e nax-ze warmodgenilia Tdm-is monacemebiT agebuli gergetis 

myinvaris cvlilebis grafiki da Sesabamisi trendi. sawyisi mdgomareoba 
Seesabameba 1977 wels. gergetis myinvarze klimatis cvlilebis zemoqmedebis 
ukeT asaxvisaTvis sadamkvirveblo periodi gaiyo or periodad. pirveli 
moicavs 1977_2001 wlebs da meore _ 2001_2015 wlebs. 
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nax. 35. gergetis myinvaris ukandaxevis dinamika Tdm-is monacemebis 

(1977_2015 wlebi) mixedviT (a); gergetis myinvaris ukandaxevis tendencia 
1977_2001 da 2001_2015 wlebis periodebisaTvis (b) 

 
analizi gviCvenebs, rom gergetis myinvaris ukandaxevis siCqare mTlian 

periodSi Seadgens daaxloebiT 19,7 m/wels; pirvel periodSi _ daaxloebiT                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
15,1 m/wels da meore periodSi _ daaxloebiT 26,7 m/wels. meore periodSi 
ukandaxevis siCqare mniSvnelovnad aRemateba siCqaris Sesabamis 
mniSvnelobas pirvel periodSi e.i. myinvaris ukandaxeva arawrfivi 
xasiaTisaa, rac myinvarze klimatis regionaluri cvlilebis gazrdil 
zemoqmedebis xarisxze miuTiTebs.  

gergetis myinvaris ukandaxevis (1977_2013 ww.) miwispira dakvirvebebis 
monacemebi (cxrili 21) gamoiyeneba Tdz-is safuZvelze gansazRvruli 
gergetis myinvaris ukandaxevis monacemebis xarisxis Sefasebisa da xarisxis 
kontrolisaTvis. 

 
cxrili 21. gergetis myinvaris enis bolos mdebareobis savele  

dakvirvebebis 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 

 
miwispira savele  dakvirvebebis monacemebis safuZvelze ganisazRvra 

gergetis myinvaris ukandaxevis dinamika (nax. 36, a). meti 
informaciulobisaTvis sadamkvirveblo periodi gaiyo or periodad: 
1977_2000 da 2000_2013 wlebad. Sesabamisi trendebi mocemulia 36-e b nax-ze.  
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nax. 36. gergetis myinvaris ukandaxevis dinamika miwispira monacemebis 

mixedviT 1978_2013 wlebSi (a); gergetis myinvaris ukandaxevis tendencia  
1978_2000 da 2000_2013 wlebSi (b) 

 
am monacemebis analizma cxadyo, rom gergetis myinvaris ukandaxevis 

siCqare mTliani periodisaTvis Seadgens daaxloebiT 21,4 m/wels; pirveli 
periodisaTvis _ daaxloebiT 11,3 m/wels da meore periodisaTvis _ 35,9 
m/wels.   

sxvaobis moduli miwispira dakvirvebebisa da Tdz-is monacemebs Soris 

mTliani periodisaTvis Seadgens daaxloebiT 1,7 m/wels; pirveli 
periodisaTvis _ daaxloebiT 3,8 m/wels; da meore periodisaTvis _ 

daaxloebiT 9,2 m/wels.  
aRniSnuli imaze miuTiTebs, rom Tdz-is da savele dakvirvebebis 

miwispira monacemebi erTmaneTTan karg TanxvedraSia. SedegebSi sxvaoba 
aixsneba  reperebsa da sadamkvirveblo periodebSi gansxvavebiT.  

gergetis myinvarTan 3653 m simaRleze mdebareobs stefanwmindis 
meteorologiuri sadguri. 22-e cxrilSi moyvanilia am sadguris 
monacemebiT gamoTvlili zafxulis saSualo temperaturebi (Tmean) ori 
periodisTvis da maT Soris sxvaoba (∆Tmean). zafxulis samive TveSi 
aRiniSneba temperaturis mateba saSualod 1.1 0C-iT.  

 

cxrili 22. haeris საშუალო temperaturis monacemebi stefanwmindis 
meteosadguris mixedviT 

 
periodi ivnisi ivlisi agvisto zafxuli  

Tmean 1977–2000, 0C 11.8 14.7 14.2 13.6 

Tmean  2001–2015, 0C 13.1 15.2 15.7 14.7 

∆Tmean, 0C  1.3 0.5 1.5 1.1 

 
cxrilis es monacemebi erTi mxriv adasturebs imas, rom gergetis 

myinvaris swrafi degradacia gamowveulia klimatis Tanamedrove cvlilebiT 
da, meore mxriv, rom myinvaris ukandaxevis monacemebi klimatis mimdinare 
cvlilebisa da misi droSi aqseleraciis efeqturi indikatoria. 
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M23-e cxrilSi moyvanilia Tdm-is monacemebis safuZvelze 
gansazRvruli myinvar adiSis ukandaxevis sxvadasxva maxasiaTebeli. 

 
cxrili 23. Mmyinvar adiSis enis ukandaxevis mdebareoba da manZilebi  

TariRebis mixedviT 

 

# TariRi 
koordinatebi ukandaxeva wina 

niSnulis 

mimarT, m 

jamuri 

ukandaxeva, 
m ganedi grZedi 

1 08/06/1986 42.984694° 42.989124° 0 0 

2 09/10/1987 42.984850°     42.989217° 21 21 

3 09/23/1989 42.985194° 42.989421° 17.8 38.8 

4 10/07/1991 42.985233° 42.989440° 12.8 51.6 

5 08/22/1992 42.985225° 42.989433° 4.3 55.9 

6 08/28/1994 42.985278° 42.989460° 17.6 73.5 

7 09/02/1996 42.985452° 42.989572° 6.3 79.8 

8 09/08/1998 42.985860° 42.989948° 18.4 98.2 

9 08/18/1999 42.748452° 43.696962° 46.8 145 

10 09/05/2000 42.748477° 43.696988° 32 177 

11 09/07/2001 42.986392° 42.990421° 24 201 

12 08/15/2004 42.749407° 43.697853° 44 245 

13 08//18/2005 42.749470° 43.697927° 24 269 

14 08/16/2007 42.749628° 43.698107° 22 291 

15 08/29/2009 42.749862° 43.698278° 33 324 

16 09./17/2010 42.750072° 43.698735° 29 353 

17 09/19/2011 42.991630° 42.987524° 25 378 

18 08/26/2014 42.750437° 43.699260° 56 434 

19 08/24/2016 42.750536° 43.699426° 26 460 

20 09/12/2017 42.988469° 42.992491° 28 488 

 
adiSis myinvarisaTvis 1986_2017 wlebis Tanamgzavruli suraTebis  

mixedviT  (nax. 37) ganisazRvra myinvaris enis bolos mdebareobebi, Sedga 
ukandaxevis 31-wliani grafikebi mTliani periodisaTvis (nax. 37, a) da 
klimatis cvlilebis zemoqmedebis detaluri aRwerisaTvis ori 
periodisaTvis (nax. 37, b), romlebic moicavs 1986_2000 da 2000_2017 wlebs.                    

adiSis myinvaris  Tdm-is monacemebis analizi (nax. 37) aCvenebs, rom 
myinvaris ukandaxevis siCqare mTliani periodisaTvis Seadgens daaxloebiT 
16,1 m/wels, pirveli periodisaTvis _ daaxloebiT 7,5 m/wels da meore 
periodisaTvis _ daaxloebiT 18,9 m/wels. ori periodis                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
ganxilva gviCvenebs, rom bolo periodSi ukandaxevis siCqare mniSvnelovnad 
aRemateba siCqaris Sesabamis mniSvnelobas pirvel periodSi da rom 
myinvaris ukandaxeva arawrfivi xasiaTisaa, rac myinvarze                                                                                                                                                                                                                                                                                                                                                                  
klimatis regionaluri cvlilebis gazrdil zemoqmedebis xarisxze 
miuTiTebs. 
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nax. 37. adiSis myinvaris ukandaxevis dinamika Tdm-is monacemebis 

mixedviT 1987_2016 wlebSi (a); adiSis myinvaris ukandaxevis tendencia 
1987_2000 da 2000_2017 wlebSi (b) 

 
Tdm-is safuZvelze gansazRvruli adiSis myinvaris ukandaxevis 

monacemebis xarisxis Sefasebisa da xarisxis kontrolisaTvis gamoyenebulia 
1985_2012 wlebis adiSis myinvaris ukandaxevis savele dakvirvebebis 
miwispira monacemebi (cxrili 24).  

 
cxrili 24. adiSis myinvaris enis bolos mdebareobis savele  dakvirvebebis 

monacemebi 
 
 
 
 
 
 
 
 
 
 
 
am monacemebis safuZvelze ganisazRvra adiSis myinvaris ukandaxevis 

dinamika (nax. 38, a), xolo meti informaciulobisaTvis savele dakvirvebebis 

periodi gaiyo or periodad: 1985_2002 da 2002_2012 wlebad. Sesabamisi 

trendebi mocemulia 38-e, b nax-ze. 
am monacemebis analizma cxadyo (nax. 38), rom adiSis myinvaris 

ukandaxevis siCqare mTliani periodisaTvis Seadgens daaxloebiT          
12,6 m/wels; pirveli periodisaTvis _ daaxloebiT 11,6 m/wels da meore 
periodisaTvis _ daaxloebiT 15,6 m/wels. 

 

№ TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT, m 

jamuri 
ukandaxeva   

m ganedi grZedi 

 1 1985 42.989886° 42.984383° 0 0 

2 1990 42.990750°  2.985383° 29 29 

3 2002  2.990950° 42.985617° 161 190 

4 2008 −  −  51 242 

5 2012 42.992308° 42.986439° 111 352 
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nax. 38. adiSis myinvaris ukandaxevis tendencia savele  dakvirvebebis 

mixedviT 1985_2012 wlebSi (a); adiSis myinvaris ukandaxevis dinamika 1985_2002 
da 2002_2012 wlebSi (b) 

  
sxvaobis moduli miwispira dakvirvebebis da Tdz-is monacemebs Soris 

mTliani periodisaTvis Seadgens daaxloebiT 2,5 m/weli; pirveli 
periodisaTvis _ daaxloebiT 4,1 m/weli, xolo meore periodisaTvis 
Seadgens daaxloebiT 3,3 m/wels. aRniSnuli imaze miuTiTebs, rom Tdz-isa 
da savele dakvirvebebis miwispira monacemebi erTmaneTTan TanxvedraSia. 
sxvaobebi ZiriTadad ganpirobebulia Tanamgzavrul da miwispira 
dakvirvebebis periodebsa da  reperul azomvebs Soris gansxvavebebiT. 

adiSis myinvaridan 17 km-Si, 1500 m simaRleze mdebareobs mestiis 
meteorologiuri sadguri. 25-e cxrilSi moyvanilia am sadguris monacemebis 
safuZvelze gamoTvlili zafxulis saSualo temperaturebi ori 
periodisaTvis da maT Soris sxvaoba. saSualod zafxulSis samive TveSi 
aRiniSneba temperaturis 0,6 0C-iT mateba.  
 

cxrili 25. ჰaeris საშუალო temperaturis monacemebi mestiis 
meteosadguris mixedviT 

 
periodi ivnisi ivlisi agvisto zafxuli 

Tmean 1987–2000, 0C 13.8 17.4 16.6 15.9 

Tmean  2001–2016, 0C 14.5 17.6 17.5 16.5 

∆Tmean, 0C  0.7 0.2 0.9 0.6 

 
es monacemebi, erTi mxriv, adasturebs imas, rom adiSis myinvaris 

degradacia gamowveulia klimatis Tanamedrove cvlilebiT da, meore                       
mxriv, myinvaris ukandaxevis monacemebi klimatis cvlilebisa da misi droSi 
aqseleraciis efeqturi indikatoria.  

26-e cxrilSi mocemulia dasavleT saqarTvelos ori myinvaris qviSisa 
(enguris auzi) da boyos (rionis auzi)  myinvarebis maxasiaTeblebi Tdz-is 
da katalogis mixedviT. 
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qviSis myinvaris maqsimaluri sigrZe (Tanamgzavruli monacemiT) 5,8 km-
ia, xolo katalogis mixedviT 6,1 km. rac imas niSnavs, rom daaxloebiT 50 
wlis ganmavlobaSi misi sigrZe Semcirda 300 m-iT, rac Seadgens weliwadSi 
saSualod 6 m-s. analogiuri gaangariSebiT boyos myinvarisaTvis  
ukandaxevac weliwadSi saSualod 6 m-ia.  

 
cxrili 26. qviSisa da boyos myinvarebis maxasiaTeblebi 

M myinv. 
M maxas. 

M  
myinv. 
saxeli  

sigrZe, 
km 

farTobi, 
km2 

 

minimaluri 
simaRle, m 

maqsimaluri 
simaRle, m 

 

firnis 
xazis 

simaRle, m 

ablaciis 
aris 

farTobi, km2 

Tdz kat. Tdz kat. Tdz kat. Tdz kat. Tdz Kkat. Tdz kat. 

qviSi 5.8 6.1 7.2 8.4 2862 2460 4395 4090 3441 3240 2.2 2.7 

boyo 4.2 4.5 3.7 4.6 2616 2450 3996 3900 3463 3380 0.8 1.6 

 
39-e nax-ze naCvenebia Tdz-is safuZvelze qviSisa  da boyos myinvarebis 

ukandaxevis sqematuri gamosaxuleba 1987_2016 da 1977_2015 wlebSi. sxvadasxva 
wels mdebareoba sxvadasxva feris konturiT aris naCvenebi. konturebis 
gadamkveTi TeTri feris texili xazebis saSualebiT gamoTvlilia 
myinvarebis ukandaxevis sigrZe myinvar myinvari qviSisaTvis 2016 wlis 9 
seqtembris, xolo myinvar boyosaTvis 2015 wlis 7 seqtembris Tanamgzavruli 
suraTebis fonze. ganisazRvra myinvarebis enis bolos mdebareobebi da 
gamoTvlilia myinvarebis ukandaxevis manZilebi. 

 

 
a 

 
b 

 
Nnax. 39. qviSisa (a) da boyos myinvarebis (b) ukandaxevis sqematuri  

gamosaxuleba 
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M27-e cxrilSi moyvanilia Tdm-is monacemebis safuZvelze 
gansazRvruli myinvar qviSis, xolo 28-e cxrilSi myinvar boyos ukandaxevis 
sxvadasxva maxasiaTebeli. 

 
cxrili 27. Mmyinvar qviSis enis ukandaxevis mdebareoba da manZilebi  

TariRebis mixedviT  

# TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

1 10.09.1987 43.145368° 42.497152° 0 0 

2 09.09.1990 43.145616° 42.497076° 24.1 24.1 

3 20.09.1994 43.146140° 42.496757° 62.8 86.9 

4 15.09.1998 43.146502° 42.496455° 44.1 131 

5 20.08.2000 43.146889° 42.496411° 47 178 

6 27.09.2002 43.147404° 42.496271° 45 223 

7 18.08.2005 43.148023° 42.496410° 84 307 

8 04.10.2008 43.148701° 42.496195° 78 385 

9 20.09.2011 43.149138° 42.496779° 71 456 

10 18.08.2013 43.149878° 42.496254° 89 545 

11 09.09.2016 43.150639° 42.496039° 89 634 

 
cxrili 28. myinvar boyos enis ukandaxevis mdebareoba da manZilebi  

TariRebis mixedviT 

# TariRi 
koordinatebi 

ukandaxeva 
wina 

niSnulis 
mimarT (m) 

jamuri 
ukandaxeva 

(m) ganedi grZedi 

1 09.13.1977 42.747233° 43.695778° 0 0 
2 08.31.1986 42.748262° 43.696815° 143 143 

3 09.10.1987 42.748452° 43.696962° 25 168 

4 09.26.1987 42.748477° 43.696988° 3 171 
5 09.23.1989 42.748734° 43.697210° 34 205 

6 10.10.1998 42.749407° 43.697853° 93 298 

7 08.18.1999 42.749470° 43.697927° 8 306 
8 10.05.1999 42.749479° 43.697938° 1 307 

9 09.05.2000 42.749628° 43.698107° 22 329 

10 09.27.2002 42.749862° 43.698278° 29 358 
11 09.16.2004 42.750072° 43.698735° 45 403 

12 08.29.2006 42.750353° 43.699124° 46 449 

13 10.08.2006 42.750437° 43.699260° 13 462 
14 10.03.2007 42.750485° 43.699335° 8 470 

15 08.26.2008 42.750536° 43.699426° 10 480 

16 10.16.2009 42.750574° 43.699486° 6 486 
17 09.01.2010 42.750659° 43.699593° 12 498 

18 09.25.2010 42.750723° 43.699683° 10 508 

19 09.20.2011 42.750911° 43.699904° 35 535 
20 10.06.2014 42.751324° 43.700284° 56 591 

21 10.14.2014 42.751349° 43.700312° 4 595 

22 09.07.2015 42.751493° 43.700417° 18 613 
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qviSis myinvaris Tdm-is monacemebis analizis mixedviT (nax. 40)  

myinvaris ukandaxevis siCqare mTliani periodisaTvis Seadgens daaxloebiT 
22,1 m/wels.Uukandaxevis siCqare pirvel periodSi aris daaxloebiT 13,5 
m/weli; 3. meore periodSi _ daaxloebiT 28,3 m/weli.  

mTlianobaSi orive myinvaris  ukandaxeva arawrfivi xasiaTisaa da 
bolo periodSi maTi ukandaxeva mniSvnelovnad aRemateba pirveli  
periodisaTvis gansazRvrul tendencias.   

 

  

 

 
nax. 40. qviSis myinvaris ukandaxevis dinamika Tdz-is mixedviT 1987_2016 

wlebSi (a);  qviSis myinvaris ukandaxevis tendencia 1987_2000 da 2000_2016 
wlebis periodebisaTvis (b) 

 
qviSis myinvarisaTvis Sedga ukandaxevis grafikebi mTliani 

periodisaTvis (nax. 40, a) da klimatis cvlilebis zemoqmedebis detaluri 
aRweris ori periodisaTvis (nax. 40, b), romelic moicavs 1987_2000 da 
2000_2016 wlebs, xolo boyos myinvarisaTvis Sedga ukandaxevis grafikebi 

mTliani periodisaTvis (nax. 41, a) da klimatis cvlilebis zemoqmedebis 

detaluri aRweris ori periodisaTvis (nax. 41, b); kerZod, 1977_2001 da 
2001_2015 wlebisaTvis.  
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nax. 41. boyos myinvaris ukandaxevis dinamika Tdz-is mixedviT 1977_2015 

wlebSi (a); −boyos myinvaris ukandaxevis tendencia 1977_2001 da 2001_2015 
wlebis periodebisaTvis (b) 

 

boyos myinvaris Tdz-is monacemebis analizi cxadyofs, rom  myinvaris 
ukandaxevis siCqare mTliani periodisaTvis Seadgens daaxloebiT 15,5 
m/wels; pirveli periodisaTvis _ daaxloebiT 13,6m/wels da meore 
periodaTvis da meore periodisaTvis _ daaxloebiT  18,8 m/wels.                                                                          
myinvaris  ukandaxeva arawrfivi xasiaTisaa da bolo periodSi aRemateba 
pirveli  periodis tendencias. 

zemoaRniSnulidan gamomdinare SeiZleba iTqvas, rom saqarTvelos 
didi myinvarebis ukandaxevas arawrfivi xasiaTi aqvs. bolo wlebSi didi 
myinvarebis ukandaxeva rogorc aRmosavleT, ise dasavleT                    
saqarTveloSi aCqarebulia; amasTan myinvarebis degradaciis procesi ufro  
aqtiuria aRmosavleT saqarTveloSi, rasac aRmosavleT da dasavleT 
saqarTvelos gansxvavebuli hava ganapirobebs. 

 
6.2 didi myinvarebis sruli dnobis prognozireba 

 
kvleviT dadginda, rom saqarTvelos didi myinvarebis ukandaxevas 

arawrfivi xasiaTi aqvs. didi myinvarebis sruli dnobis savaraudo 
TariRebis gansasazRvravad SemuSavebulia scenari, sadac ganxilulia 
klimatis cvlileba Cveulebrivi biznesis  (Business as Usual /BaU/) Sesabamisad 
[49‒51]. Semdgomi kvlevebiT dadginda, rom ganxiluli myinvarebis 
ukandaxevis aproqsimacia am scenaris pirobebSi didi sizustiT 
SesaZlebelia parabolis mrudiT. Sesabamisi gantolebebia: myinvari gergeti: 

y=0.2t2+12.2t; Sesabamisi saSualo kvadratuli gadaxra R2=0.993; myinvari 

adiSi: y=0.2t
2
+8.4t; Sesabamisi saSualo kvadratuli gadaxra R2=0.991; myinvari 

qviSi: y=0.5t2+8.0 t; Sesabamisi saSualo kvadratuli gadaxra R2=0.998; myinvari 
boyo: y=0.1t2+13.7t; Sesabamisi saSualo kvadratuli gadaxra R2=0.991. 
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29-e cxrilSi moyvanilia saqarTvelos oTxi didi myinvaris sruli 
dnobis gamosaangariSeblad saWiro maxasiaTeblebi. 

 
cxrili 29. saqarTvelos didi myinvarebis sruli dnobis savaraudo 

TariRebis .gamosaTvleli maxasiaTeblebi 

 

a  b  c d e f g h 
saxelw. 

 

sigrZe 
Tdz-iT 
bolo 

wels, m 

jamuri 
ukandaxeva 
aTvlis 

dawyebidan, m 

SesaZlo 
dnobis 
manZili 

y=b+c 

gantolebis 
amonaxseni 

t1 weli 

aTvlis 
dawyebis 
weli 

bolo 
weli 

sruli 
dnobis 
weli  

[f+e] 
gergeTi 7100 756 7856 168 1977 2015 2145 

adiSi 7100 437 7537 159 1987 2016 2146 

qviSi 5800 639 6439 107 1987 2016 2094 

boyo 4200 613 4839 198 1977 2015 2175 

 
magaliTisaTvis, gamoviTvaloT myinvar gergetis sruli dnobis 

savaraudo TariRi. amisaTvis gantolebaSi y=0.2344t2+12.201t CavsvaT                
y=7856 m da gamovTvaloT misi Sesabamisi gantolebis dadebiTi fesvi, 

romlis mniSvneloba aris t1=168 weli.  myinvar gergetis sruli dnobis 

savaraudo TariRi iqneba aTvlis dawyebis wels damatebuli 168 weli, anu  

myinvar gergetis sruli dnobis savaraudo TariRia t=t1+1977 = 2145 weli. 
analogiuri gamoTvlebi danarCeni myinvarebisaTvis iZleva sidideebs, 

romelTa mniSvnelobebic moyvanili 23-e cxrilis h grafaSi, kerZod 

myinvari adiSi srulad gadneba 2146 wels, myinvari qviSi _ 2094 wels, xolo 
myinvari boyo _ 2175 wels. 

klimatis mimdinare cvlilebis Sedegad saqarTvelos didi myinvarebis 
cvlilebis Sesaxeb Semdegi daskvnebis Camoyalibeba SeiZleba, kerZod: 

1. didi myinvarebis ukandaxevis dinamika da trendebi Seswavlilia 
raodenobrivad dasavleT da aRmosavleT saqarTveloSi  daaxloebiT 
40-wliani periodisaTvis. Catarebulma detalurma analizma 
gamoavlina, rom rogorc dasavleT, ise aRmosavleT saqarTvelos 
didi myinvarebi ukan ixevs; 

2. didi myinvarebis ukandaxevis trendebis analizi Tdz-is 
informaciisa da savele dakvirvebebis miwispira monacemebis imaze 
miuTiTebs, rom es monacemebi erTmaneTTan karg TanxmobaSia. amitom 
SegviZleba dasabuTebulad vivaraudoT, rom Tdz-is safuZvelze 
gansazRvruli didi myinvarebis ukandaxevis raodenobrivi 
maxasiaTeblebi sandoa; 

3. drois ori periodis analizi (romelic sadamkvirveblo periodis 

orad gayofiT miiReba) aCvenebs, rom drois bolo SualedSi  didi 

myinvarebis ukandaxeva rogorc aRmosavleT, ise dasavleT 
saqarTveloSi aCqarebulia; amasTan, didi myinvarebis degradaciis 
procesi aRmosavleT saqarTveloSi ufro aqtiuria, vidre dasavleT 
saqarTveloSi, rac aRmosavleT da dasavleT saqarTvelos havis 
gansxvavebiT SeiZleba aixsnas. kerZod, aRmosavleT saqarTvelos hava 
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kontinenturia, xolo dasavleT saqarTvelos hava _ zRviuri notioa 
da amitom gacilebiT teniania; 

4. didi myinvarebis  ukandaxeva arawrfivi xasiaTisaa da bolo 
periodSi ukandaxeva aRemateba pirveli periodiT gansazRvrul 
tendencias, rac myinvarze klimatis regionaluri cvlilebis 
gazrdil zemoqmedebis xarisxze metyvelebs; 

5. gansazRvrulia saqarTvelos oTxi didi myinvaris sruli dnobis 
savaraudo TariRebi. es uaRresad mniSvnelovania, radgan analogiuri 
kvleva saqarTveloSi ar Catarebula. Tavis mxriv miRebuli Sedegebi 
mniSvnelovania Serbilebis RonisZiebebisa da adaptaciis strategiis 
dasaxvisaTvis. 

 
daskvna 

 
klimatis Tanamedrove cvlilebis gamo saqarTvelos myinvarebis 

degradaciis Sesaswavlad gamokvleulia mcire myinvarebis dnobis 
statistika (Tavi 4), myinvaruli auzebis maxasiaTeblebis (myinvarTa 
raodenobisa da farTobebis) cvlileba (Tavi 5) da didi myinvarebis 
ukandaxevis raodenobrivi maxasiaTeblebi,AagreTve mocemulia maTi sruli 
dnobis prognozi (Tavi 6). Tavebis bolos Camoyalibebulia daskvnebi. 

mogvyavs  gaerTianebuli saboloo daskvnebi: 
1. mcire myinvarebis ZiriTadi maxasiaTeblebis gansazRvrisaTvis Tdz 

friad efeqturia. es daskvna uaRresad mniSvnelovania, radgan adrec 
mcire myinvarebis kvleva miwispira dakvirvebebis safuZvelze Zlier 
SezRuduli iyo, xolo bolo wlebis ganmavlobaSi mcire myinvarebis 
kvleva faqtobrivad ar xorcieldeba; 

2. rigi mcire myinvarebisa, romlebic topografiul rukebzea datanili, 
aRar arsebobs; 

3. klimatis Tanamedrove daTbobis gamo mcire myinvarebi intensiurad 
dneba; 

4. ssr kavSiris myinvarebis katalogSi saqarTvelos myinvarebis 
farTobis monacemebSi daSvebulia uzustobebi, romlebic 
aRmoCenilia Tdz-is safuZvelze da dazustda topografiuli 
rukebis gamoyenebiT; 

5. topografiuli rukiT Sesworda katalogis mixedviT farTobis 
Sesaxeb dasavleT saqarTvelos myinvarebis 110 mniSvneloba, aqedan 41 
mcire myinvaris; aRmosavleT saqarTvelos ‒ 7 mniSvneloba, aqedan 6 
mcire myinvaris; 

6. aRmosavleT saqarTveloSi mcire myinvarebis dnobis procesi, ufro 
intensiurad mimdinareobs, vidre dasavleT saqarTveloSi., radgan 
aRmosavleT saqarTveloSi myinvarebis katalogSi aRricxuli 104 
mcire myinvaridan, amJamad klimatis globaluri daTbobis gamo, 
darCa mxolod 30 mcire myinvari anu adre arsebulis 28,8%, xolo 
dasavleT saqarTvelos 237 mcire myinvaridan, amJamad klimatis 
globaluri daTbobis gamo, darCa mxolod 105 mcire myinvari anu 
adre arsebulis 44.3%. es Sedegi miRebulia Tdz-is mixedviT im mcire 
myinvarebis Seswavlis Sedegad, romlebic katalogiTac mcire 
myinvarebis kategorias miekuTvnebian. 
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7. zogadad klimatis globaluri daTboba, negatiurad moqmedebs 
myinvarebze, rac gansakuTrebiT vlindeba mcire myinvarebis 
SemTxvevaSi da xSirad iwvevs am myinvarebis danawevrebas, Tovlnarad 
gadaqcevas an srul dnobas. didi albaTobiT SeiZleba iTqvas, rom 
saqarTveloSi darCenili mcire myinvarebi mTlianad gadneba, Tumca 
maT garkveulwilad Caanacvlebs saSualo da didi myinvarebis 
danawevrebiT da dnobiT miRebuli mcire myinvarebi;  

8.  msoflio myinvarebis katalogis eleqtronul versiaSi auzebi xSir 
SemTxvevaSi arasworadaa miTiTebuli. myinvaris nomris codnis 
SemTxvevaSi, zemoaRniSnuli cxrilebis saSualebiT dazustebulad 
SeiZleba ganisazRvros, Tu romel auzSi mdebareobs myinvari; 

9. myinvaruli auzebisaTvis Catarebulma gamoTvlebma aCvena, rom 
daaxloebiT 50 wlis ganmavlobaSi, klimatis mimdinare cvlilebis 
gamo saqarTvelos myinvarebis degradaciis Sedegad, myinvaruli 
auzebis farTobebi da myinvarebis raodenoba Semcirda, rogorc 
dasavleT saqarTveloSi ise aRmosavleT saqarTveloSi;  

10. myinvarebis farTobis zomebis mixedviT ganawilebisas gamoTvlebma 
aCvena, rom myinvarul auzebSi rogorc mcire, ise saSualo da didi 
myinvarebis  farTobi da myinvarebis raodenoba Semcirda;  

11. mcire myinvarebis SemTxvevaSi, dasavleT saqarTveloSi mxolod 
rionis auzSi gaizarda myinvarebis raodenoba (10-iT) da aRmosavleT 
saqarTveloSi mxolod asas auzSi (1-iT), rac dakavSirebulia ufro 
didi zomis myinvarebis degradacia/danawevrebasTan;  

12. myinvarul auzebSi gamyinvarebis farTobis da myinvarebis 
raodenobis Semcireba ufro intensiuria aRmosavleT saqarTveloSi 

vidre dasavleT saqarTveloSi. es SeiZleba aixsnas, aRmosavleT da 
dasavleT saqarTvelos havaSi gansxvavebiT, kerZod, aRmosavleT 
saqarTvelos hava kontinenturia, xolo dasavleT saqarTvelos hava 
zRviuri notioa da amitom gacilebiT teniani; 

13. katalogiT saqarTveloSi aRricxulia 541 myinvari, aqedan 409 
dasavleT saqarTveloSi da 132 aRmosavleT saqarTveloSi. amJamad 
saqarTvelos sazRvrebSi moqceulia 383 myinvari, aqedan 323 dasavleT 
saqarTveloSi da 60 aRmosavleT saqarTveloSi. maSasadame, 
saqarTveloSi myinvarebis raodenoba Semcirda 158-iT anu 29.2%-iT;  

14. katalogis mixedviT myinvarebis saerTo farTobia 541.8 km2. aqedan 
dasavleT saqarTveloSi myinvarebiT dafaruli farTobia 454,9 km2 da 
aRmosavleT saqarTveloSi 86,9 km2. amJamad saqarTveloSi myinvarebis 
saerTo farTobia 377 km2. aqedan dasavleT saqarTveloSi myinvarebiT 
dafaruli farTobia 331,2 km2 da aRmosavleT saqarTveloSi 45,8 km2. 
amgvarad saqarTveloSi myinvariT dafaruli farTobi Semcirda 164.8 
km2-iT anu 30.4%; 

15. didi myinvarebis ukandaxevis dinamika da trendebi Seswavlilia 
raodenobrivad dasavleT da aRmosavleT saqarTveloSi  daaxloebiT 
40-wliani periodisaTvis. Catarebulma detalurma analizma 
gamoavlina, rom rogorc dasavleT, ise aRmosavleT saqarTvelos 
didi myinvarebi ukan ixevs; 

16. didi myinvarebis ukandaxevis trendebis analizi Tdz-is 
informaciisa da savele dakvirvebebis miwispira monacemebis imaze 
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miuTiTebs, rom es monacemebi erTmaneTTan TanxmobaSia. amitom 
SegviZleba dasabuTebulad vivaraudoT, rom Tdz-is safuZvelze 
gansazRvruli didi myinvarebis ukandaxevis raodenobrivi 
maxasiaTeblebi sandoa; 

17. drois ori periodis analizi (romelic sadamkvirveblo periodis 
orad gayofiT miiReba) aCvenebs, rom drois bolo SualedSi  didi 
myinvarebis ukandaxeva rogorc aRmosavleT, ise dasavleT 
saqarTveloSi aCqarebulia; amasTan, didi myinvarebis degradaciis 
procesi aRmosavleT saqarTveloSi ufro aqtiuria, vidre dasavleT 
saqarTveloSi, rac aRmosavleT da dasavleT saqarTvelos havis 
gansxvavebiT SeiZleba aixsnas. kerZod, aRmosavleT saqarTvelos hava 
kontinenturia, xolo dasavleT saqarTvelos hava _ zRviuri notioa 
da amitom gacilebiT teniania; 

18. didi myinvarebis  ukandaxeva arawrfivi xasiaTisaa da bolo 
periodSi ukandaxeva aRemateba pirveli periodiT gansazRvrul 
tendencias, rac myinvarze klimatis regionaluri cvlilebis 
gazrdil zemoqmedebis xarisxze metyvelebs; 

19. gansazRvrulia saqarTvelos oTxi didi myinvaris sruli dnobis 
savaraudo TariRebi. es uaRresad mniSvnelovania, radgan analogiuri 
kvleva saqarTveloSi ar Catarebula. Tavis mxriv miRebuli Sedegebi 
mniSvnelovania Serbilebis RonisZiebebisa da adaptaciis strategiis 
dasaxvisaTvis. 

zogadad klimatis globaluri daTboba, negatiurad moqmedebs 
myinvarebze, rac gansakuTrebiT vlindeba mcire myinvarebis SemTxvevaSi da 
xSirad iwvevs am myinvarebis danawevrebas, Tovlnarad gadaqcevas an srul 
dnobas. didi albaTobiT SeiZleba iTqvas, rom saqarTveloSi darCenili 
mcire myinvarebi mTlianad gadneba, Tumca maT garkveulwilad Caanacvlebs 
saSualo da didi myinvarebis danawevrebiT da dnobiT miRebuli mcire  
myinvarebi. Ees procesi win uswrebs didi myinvarebis srul dnobas, anu jer 
gadneba amJamad arsebuli mcire myinvarebi, Semdeg saSualo da bolos didi 
myinvarebi rac srul ekologiur kolafss gamoiwvevs. aseTi scenari 
arareluria, radgan bunebaSi Cadebulia TviTaRdgenis unari. magaliTad 
SeiZleba moviyvanoT kaspiis zRvis amoSroba da TviTaRdgena, tyeebis 
TviTaRdgenis unari, adamianis zogierTi organos TviTaRdgenis unari.  
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