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reziume: ganxilulia aRmosavleT saqarTvelos mcire myinvarebze klimatis regi-

onuli cvlilebis zemoqmedeba. am myinvarebis maxasiaTeblebi gansazRvrulia Tanamgzav-

ruli distanciuri zondirebis da myinvarebis katalogis monacemebis safuZvelze. myinva-

rebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire myinvaridan dedamiwis 

Tanamgzavruli dakvirvebebiT identificirebuliა 102 myinvari. kvlevebiT dadgenilia aRniS-

nul regionSi haeris temperaturis mateba 1 oC-mde diapazonSi bolo 50 wlis ganmavlobaSi. 

Catarebuli kvlevebiT ganisazRvra, rom 102 myinvaridan 27 (identificirebulis 26.5 %) 

kvlav arsebobs, xolo 75 (identificirebulis 73.5 %) gaqra an gadaiqca Tovlnarad.  

yovelive zemoaRniSnuli imaze miuTiTebs, rom klimatis Tanamedrove ცvlileba myin-

varebze destruqciulad zemoqmedebs. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; klimatis cvlileba; mcire 

myinvarebi. 

 

 

Sesavali 

myinvarebi gansakuTrebul rols asrulebs kacobriobis istoriaSi. mTis myinvarebi 

didi raodenobiTaa warmodgenili saqarTveloSi da isini mniSvnelovan zemoqmedebas axde-

nen saqarTvelos garemoze, kerZod, maT didi wvlili SeaqvT mdinareebis wylis reJimis, 

klimaturi pirobebis, Savi zRvis donis formirebaSi. 

zomebis mixedviT, myinvarebi sam jgufadaa dayofili: mcire (farTobi _ 0.1-dan 0.5 

km2-mde), saSualo (farTobi _ 0.51-dan 2.0 km2-mde) da didi zomis (farTobi _ 2.01 km2-ze meti) 

myinvarebad [1].Earc ise iSviaTia SemTxveva, rodesac myinvarebi dnobis an akumulaciis gamo 

erTidan meore kategoriaSi gadadis. magaliTad, #72 myinvari, romlis farTobi 0.6 km2-ia, 

katalogis mixedviT miekuTvneba saSualo zomis myinvars, xolo Tanamedrove monacemebiT, 

misi farTobia 0.427km2 da amJamad mcire zomis myinvarad iTvleba, rac ganpirobebulia 

                                                 
 proeqti xorcieldeba SoTa rusTavelis erovnuli samecniero fondis finansuri xelSewyobiT 

(granti FR /586/9-110/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvniT avtorebs da 
SesaZlebelia ar asaxavdes SoTa rusTavelis erovnuli samecniero fondis Sexedulebebs. 

 [1]-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. 
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klimatis globaluri daTbobiT da Sedegad myinvarebis dnobiT. 0.1 km2 farTobze naklebi 

zomis myinvarebi miCneulia Tovlnarebad.  

klimatis globaluri daTboba zogadad negatiur zemoqmedebas axdens myinvarebze. 

gansakuTrebiT naTlad es viTareba vlindeba mcire myinvarebis SemTxvevaSi. 

Cveni kvlevis ZiriTadi mizania klimatis cvalebadobis zegavleniT aRmosavleT 

saqarTvelos mcire myinvarebis mdgomareobis Sefaseba. 

 

 

ZiriTadi nawili 

aRmosavleT saqarTvelos mcire myinvarebis arCeva ganpirobebulia klimatis regio-

nuli cvlilebis zemoqmedebis kargi indikaciiT da kompleqsuri integraluri kvlevis 

Sedegad am myinvarebis maxasiaTeblebis sakmaod vargisiani gansazRvriT [2_6]. 

Tanamgzavruli distanciuri zondirebis (Tdz) monacemebiT, aRmosavleT saqarTvelos 

mcire myinvarebi ganlagebulia 2800 _ 4260 m simaRleze. maTi arseboba ZiriTadad ganpi-

robebulia orografiuli da klimaturi faqtorebiT. mcire myinvarebi gansakuTrebiT 

mgrZnobiarea klimaturi cvalebadobis mimarT, riTac xasiaTdeba Tanamedrove epoqa.  

Catarebuli kvlevebiT dadginda, rom aRmosavleT saqarTveloSi gasuli saukunis 60-

iani wlebidan dRemde SeiniSneba haeris temperaturis mateba 1 oC-mde diapazonSi [7]. bu-

nebrivia, rom temperaturuli reJimis mcire cvlileba, anu arsebul viTarebaSi klimaturi 

normebis umniSvnelo mdgradi zrda, Zlier zemoqmedebas axdens mcire myinvarebis zomebze 

da xSirad iwvevs am myinvarebis Tovlnarad gadaqcevas an srul dnobas. 

calke sakiTxia, Tu rogor unda Catardes mcire myinvarebis zomisa da sxva para-

metrebis cvlilebis gansazRvra droSi. 1960_1970-ian wlebSi sabWoTa kavSirSi sakmaod di-

di samuSao Catarda myinvarebis mdgomareobis Sesaxeb informaciis Sesagroveblad, ris sa-

fuZvelzec Seiqmna myinvarebis katalogi. myinvarebis katalogSi saqarTvelos myinvarebi 

calke ar aris gamoyofili. isini yofili sabWoTa kavSiris kavkasiis myinvarul sistemaSia 

moqceuli. saqarTvelos myinvarebi ganxilulia 1975 [8, 9] da 1977 [10, 11] wlebSi gamocemul 

katalogebSi. faqtobrivad sabWoTa kavSiris myinvarebis katalogi 50 wlis winaTaa 

Seqmnili, xolo dedamiwis Tanamgzavruli dakvirvebebiT mcire myinvarebis kvleva mxolod 

am da wina aTwleulebis monacemebiTaa SesaZlebeli. droSi es sxvaoba winapirobas qmnis 

myinvarebis dinamikis Sesaswavlad. cxadia, miRebuli Sedegebi asaxavs klimatis Tanamed-

rove cvlilebis zegavlenas myinvarebis mdgomareobaze. 

dResdReobiT mcire myinvarebis mdgomareobis garkveuli regularuli miwispira 

dakvirvebebi faqtobrivad SeuZlebelia. am myinvarebis Seswavla dedamiwis Tanamgzavruli 

dakvirvebebiT efeqturi alternativaa maTi kvlevebisaTvis da sxvadasxva samecniero-

praqtikuli amocanis gadaWrisaTvis. 

samuSaoebis Sesasruleblad gamoyenebulia meTodologia, romelic avtorebis mier 

aris SemuSavebuli [2_6]. Mmcire myinvarebis kvlevisas wamoiWreba xolme sxvadasxva tipis 

sirTule, romelTagan erT-erTi ZiriTadia Tanamgzavrul suraTze asaxuli mcire 

myinvarebis identificireba maTi mcire zomebis gamo. am problemis gadasaWrelad 

gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia myinvarebis da 

Sesabamis mdinareTa auzebis mdebareoba.  

aRmosavleT saqarTvelos saidentifikacio myinvarebi myinvarebis katalogis eqvs 

sqemazea datanili [8_10]:  

                                                 
 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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 1-l sqemaze datanilia gakosa da piriqiTi alaznis mdinareTa auzebis myinvarebi 

(#6_#19), romlebic md. piriqiTi alaznis auzSi mdebareobs; 

 me-2 sqemaze _ md. asas (saqarTveloSi md. arxotiswylis) auzis myinvarebi (#1_#3);  

 me-3 sqemaze _ piriqiTi alaznis auzis, piriqiTi qedis samxreTi kalTis da acuntas 

qedis aRmosavleTi kalTis myinvarebi (#20–#33);  

 me-4 sqemaze _ md. mtkvris marcxena Senakadebis auzebis myinvarebi (#1_#27); 

 me-5 sqemaze _ mdinareebis _ fiagdonis, gizeldonis da Tergis zemo welis auzebis 

myinvarebi. aqedan saqarTvelos teritoriazea Tergis zemo welis auzis myinvarebi (#44–

#111);  

 me-6 sqemaze _ md. arRunis auzis myinvarebi (#10_#150).  

Tdz-is monacemebiT, myinvarebis maxasiaTeblebis dasadgenad pirvel rigSi saWiroa 

maTi konturebis dadgena. 

multispeqtrul Tanamgzavrul monacemebTan erTad reliefis cifruli modelis 

(gansazRvruli ASTER sensoris monacemebiT) da GIS programuli saSualebebis gamoyenebiT 

Catarda myinvarebis:  

 mdebareobis gansazRvra da maTi identifikacia;  

 konturebis, farTobis, maqsimaluri sigrZis, qveda da zeda sazRvris mdebareobis 

dazusteba. 

Tdz-is monacemebis xarisxis kontrolisaTvis gamoiyeneba saeqsperto codna da 

miwispira dakvirvebebi.  

 1-l sqemaze datanilia 14 myinvari, romelTagan 13 mcire myinvaria, xolo erTi − #8 

(Cero), katalogis mixedviT, saSualo zomis myinvari (0.6 km2). 

katalogis monacemebis Sedarebam Tdz-iT miRebuli myinvarebis monacemebTan daadas-

tura, rom 12 mcire myinvaris farTobi Semcirebulia, #17 mcire myinvaris farTobi ar 

Secvlila da isev 0.1 km2-ia. #7 da #13 myinvarebi or-oradaa danawevrebuli da jamSi 4 

Tovlnaria warmoqmnili. aseve 0.1 km2-ze naklebi gaxda №16 myinvaris farTobi.  

Aamrigad, 1-l sqemaze moyvanili 13 mcire myinvaris nacvlad Tanamgzavrul suraTze 

identificirebulia 15 mcire myinvari da Tovlnari. aqedan 10 myinvaria da 5 _ Tovlnari. 

myinvarebis katalogis me-2 sqemaze warmodgenili myinvarebis ganxilvam cxadyo, rom 

ori mcire zomis myinvaria, xolo erTi _ (№2) _ saSualo zomis myinvari (0.6 km2). Tdz-is 

monacemebis mixedviT, mcire myinvarebis farTobi Semcirda, Tumca Semcirebis miuxedavad, 

maTi farTobi kvlav 0.1 km2-ze metia.  

myinvarebis katalogis me-3 sqemaze moyvanili 14 myinvaridan 12 mcire myinvaria, xolo 

ori _ dakvexisa da CrdiloeT amugos myinvarebi (farTobi, Sesabamisad, 0.9 km2 da 0.6 km2) 

saSualo zomisaa. yvela mcire myinvaris farTobi Semcirda. aqedan sami myinvari gaqra, 

xolo 6 _ Tovlnarad iqca; e.i. Sesabamis Tanamgzavrul suraTze identificirebuli 12 

myinvaridan klimatis Tanamedrove cvlilebis zemoqmedebis gamo darCa 3 mcire myinvari, 6 

Tovlnari, xolo 3 myinvari gaqra.  

myinvarebis katalogis Sesabamis me-4 sqemaze moyvanili 27 myinvaridan 24 aris mcire 

myinvari, xolo sami _ #8 (0.7 km2), #22 (1.8 km2), #26 _ abudelauri (0.8 km2) _ miekuTvneba 

saSualo zomis myinvars. myinvarebis katalogSi moyvanili yvela myinvaris farTobi 

Semcirda. Tdz-is monacemebiT, 24 mcire myinvaridan darCa mxolod ori, 9 myinvari gadaiqca 

Tovlnarad, xolo 13 myinvari gadna. e. i. klimatis Tanamedrove cvlilebis zemoqmedebiT 

24 myinvaris nacvlad darCa 2 myinvari, 9 Tovlnari, xolo 13 myinvari gaqra. 

                                                 
 Tanamgzavrul suraTze faqtobrivad identificirebulia 11 mcire myinvari 10-is nacvlad. saqme isaa, 
rom meTerTmete mcire zomis myinvari warmoiSva saSualo zomis myinvaris dnobiT da katalogSi 
moyvanil mcire myinvarebTan araferi aqvs saerTo. aq da Semdgom saSualo an didi myinvarebis 
dnobiT damatebiT miRebuli mcire myinvarebi ar ganixileba. 
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me-5 sqemaze moyvanilia aRmosavleT saqarTvelos 68 myinvari. aqedan 10 didi myinvaria, 

10 _ saSualo myinvari da 48 _ mcire myinvari. Tdz-is monacemebiT 48 mcire myinvaridan 3-is 

identificireba ver moxerxda. danarCeni 45 myinvaridan 11 gaqra, 26 Tovlnarad iqca da 8 

mcire myinvarad darCa. 

Tovlnarad qceuli 26 myinvaridan #95 danawevrda 2 Tovlnarad, #103 _ 3 Tovlnarad, 

#108 _ 2 Tovlnarad. Sesabamisad, damatebiT warmoiqmna 4 Tovlnari da maTi raodenoba 

gaxda 30. 

8 mcire myinvarad darCenili myinvarebidan #85 myinvari danawevrda or mcire 

myinvarad. amdenad, mcire myinvarebis raodenoba gaxda 9. 

amrigad, katalogis 45 mcire myinvaris nacvlad Tdz-is monacemebiT 

identificirebulia 30 Tovlnari, 9 mcire myinvari, xolo 11 gaqra. 

me-6 sqemaze moyvanili md. arRunis auzis myinvarebis ganxilvisas gamovlinda, rom 

saqarTvelos teritoriaze 6 mcire myinvaria. Tdz-is monacemebis damuSavebis safuZvelze 

dadginda, rom #11 myinvari danawevrda sam (#11 a, #11 b, #11 c) myinvarad, romelTagan ori 

Tovlnaria, xolo erTi #11 a, romlis farTobi 0.1 km2-ia, kvlav mcire myinvaria. #12 

myinvari danawevrebis Sedegad iqca oTx Tovlnarad. darCenili mcire myinvarebi gadna da 

iqca aseve oTx Tovlnarad. ase rom,Amyinvarebis katalogSi ganxiluli 6 mcire myinvaridan 

Tdz-is monacemebiT darCa 1 mcire myinvari da gaCnda 10 Tovlnari. 

Tdz-is da katalogis mixedviT miRebuli aRmosavleT saqarTvelos mcire myinvarebis 

statistikuri monacemebi mocemulia 1-l cxrilSi. 

 

cxrili 1 

aRmosavleT saqarTvelos mcire myinvarebis raodenoba Tdz-is  

da katalogis mixedviT 

 

sqemis # mcire 

myinvarebi 

katalogis 

mixedviT 

Tdz-is monacemebi 

araidenti-

ficirebuli  

mcire myinvarebi 

identificirebuli mcire myinvarebi 

mcire 

myinvarebi 

Tovlnarebi gamqrali 

myinvarebi 

sul 

1 13 0 10 5 0 15 

2 2 0 2 0 0 2 

3 12 0 3 6 3 12 

4 24 0 2 9 13 24 

5 48 3 9 30 11 50 

6 6 0 1 10 0 11 

sul 105 3 27 60 27 114 

 

 

 

daskvna 

amrigad, aRmosavleT saqarTveloSi sabWoTa kavSiris katalogis mixedviT, aRricxu-

lia 105 mcire myinvari. Tanamgzavruli suraTis mixedviT, maTgan sami mcire myinvaris 

identificireba SeuZlebelia. myinvarebis danawevrebisa da galRobis Sedegad mcire 

myinvarebis raodenoba Seicvala. Tanamgzavruli monacemebiT, aRmosavleT saqarTveloSi 

identificirebulia 114 mcire myinvari, Tovlnari da gamqrali myinvari, romelTagan 

 darCenilia 27 mcire myinvari, anu identificirebulis 23.7 %; 

 gadna da Tovlnarad iqca 60, anu identificirebulis 52,6 %; 

 gaqra, e.i. mTlianad gadna 27, anu identificirebulis 23.7 %; 
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sabWoTa kavSiris myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 

mcire myinvaridan identificirebulia 102. amJamad klimatis globaluri daTbobის gamo am 

myinvarebidan darCa mxolod 27 mcire myinvari (26.5 %), rac imas niSnavs, rom 75 (73.5 %) 

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 gansakuT-

rebiT vlindeba mcire myinvarebis SemTxvevaSi, kerZod, aRmosavleT saqarTvelos mcire 

myinvarebis daaxloebiT 3/4 mTlianad an nawilobriv gadna klimatis regionuli 

zemoqmedebis Sedegad.  

Tu gaviTvaliswinebT klimatis cvlilebis Sesaxeb saqarTvelos mesame erovnuli 

Setyobinebis Sefasebebs [7], romelTa mixedviTac xdeba haeris temperaturis aqseleracia 

droSi, 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. mTlianobaSi aRniSnuli 

procesi uaryofiT zegavlenas moaxdens garemos multikomponentur sistemaze, ramac 

SesaZloa Seuqcevadi uaryofiTi gavlena moaxdinos saqarTvelos socialur-ekonomikur 

mdgomareobaze. 
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GEOPHYSICS 
 
 

IMPACT OF CLIMATE CHANGE ON SMALL GLACIERS OF EAST GEORGIA  

L. Shengelia, G. Kordzakhia, G. Tvauri, M. Dzadzamia 

(Hydrometeorological Institute of Georgian Technical University, M. Nodia Institute of Geophysics of I. Javakhishvili 
Tbilisi State University, National Environmental Agency) 

 

Resume: There is considered the impact of climate change on small glaciers of eastern Georgia regional. The 
characteristics of these glaciers are determined on the basis of satellite remote sensing data and catalogue of glaciers. 
From the 105 small glaciers of eastern Georgia according to the catalogue 102 are identified based on the satellite 
remote sensing. In this region, the global warming is defined, namely an increase of air temperature in the range of 
10C.The calculations show, that from total number (102) of glaciers only 27 glaciers (27.5 % of identified) are existing 
and 75 (73.5% of identified) glaciers disappeared or turn into snow-field. 

All above mentioned indicates the destructive impact of modern climate change on the glaciers development. 
 
Key words: climate change; satellite remote sensing; small glaciers. 

 
 
 
 
 

ГЕОФИЗИКА 

 

 

ВОЗДЕЙСТВИE ИЗМЕНЕНИЯ КЛИМАТА НА МАЛЫЕ ЛЕДНИКИ ВОСТОЧНОЙ 

ГРУЗИИ 

Шенгелия Л. Д., Кордзахия Г. И., Тваури Г. А., Дзадзамия М. Ш. 

(Институт гидрометеорологии Грузинского технического университета, Институт геофизики М. Нодия 
Тбилисского государственного университета им. И. Джавахишвили, Национальное агентство окружающей 
среды) 

 
Резюме: Рассмотрено воздействие регионального изменения климата на малые ледники Восточной 

Грузии. Характеристики этих ледников установлены на основе данных спутникового дистанционного 
зондирования и каталога ледников. Из 105 малых ледников Восточной Грузии по каталогу ледников, по 
спутниковым наблюдениям идентифицированы 102. 

В указанном регионе установлено глобальное потепление, т. е. увеличение температуры воздуха в 
диапазоне до 1 oC. Расчеты показывают, что из общего числа (102) ледников только 27 ледников (27.5 % 
идентифицированных) все еще существуют, а 77 (т. е. 73.5 % идентифицированных) ледников исчезли или 
превратились в снежники. 

Все вышеуказанное указывает на деструктивное воздействие современного изменения климата на 
развитие ледников.  

 
Ключевые слова: изменение климата; малые ледники; спутниковое дистанционное зондирование. 
 
 
 


