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reziume: mcire myinvarebis kvlevisას dadasturda Tanamgzavruli distanciuri 

zondirebis (Tdz) gamoyenebis efeqturoba, radgan tradiciuli miwispira dakvirve-

bebis safuZvelze maTi Seswavla Zalze Sromatevadia, did materialur danaxarje-

bTanaa dakavSirebuli da mniSvnelovan drosac moiTxovs. Tanamgzavruli distanci-

uri zondirebis safuZvelze dadgenilia mcire myinvarebis zomis Semcireba da 

mTel rig SemTxvevebSi maTi sruli gaqroba. gansazRvrulia mcire myinvarebis deg-

radacia globaluri daTbobis zegavleniT da mocemulia maTi raodenobrivi cvli-

lebis sxvadasxva maxasiaTebeli. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba (Tdz); klimatis 

cvlileba; mcire myinvarebi. 

 

 

Sesavali  

myinvarebis Seswavla dedamiwis Tanamgzavruli dakvirvebebiT efeqturi alte-

rnativaa maTi kvlevisa da sxvadasxva samecniero-praqtikuli amocanis gadaWrisaTvis.  

cnobilia, rom klimatis globaluri daTboba negatiur zemoqmedebas axdens 

myinvarebze. es viTareba gansakuTrebiT mkveTrad vlindeba mcire myinvarebis Sem-

TxvevaSi [1_6]. 

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 [7]. 0.1 km2 farTobze naklebi zomis myinvarebi miCneulia Tovlnarebad.  

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

parametrebis cvlilebis gansazRvra droSi. 1960_1970-ian wlebSi yofil sabWoTa 

                                                 

 [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. 
 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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kavSirSi sakmaod didi samuSao Catarda myinvarebis mdgomareobis Sesaxeb infor-

maciis Sesagroveblad, ris safuZvelzec Seiqmna myinvarebis katalogi. am katalog-

Si saqarTvelos myinvarebi calke ar aris gamoyofili. isini kavkasiis myinvarul 

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

wlebSi gamocemul katalogebSi. faqtobrivad sabWoTa kavSiris myinvarebis kata-

logi 50 wlis winaTaa Seqmnili, xolo dedamiwis Tanamgzavruli dakvirvebebiT 

mcire myinvarebis kvleva mxolod am da wina aTwleulebis monacemebiTaa SesaZle-

beli. droSi es sxvaoba winapirobas qmnis myinvarebis evoluciis Sesaswavlad. 

cxadia, miRebuli Sedegebi asaxavs klimatis Tanamedrove cvlilebis zegavlenas 

myinvarebis mdgomareobaze. 

 

 

ZiriTadi nawili 

samuSaoebis Sesasruleblad gamoyenebulia kompleqsuri meTodologia, rome-

lic avtorebis mier aris SemuSavebuli [12_14]. mcire myinvarebis kvlevisas Cndeba 

sxvadasxva tipis sirTule, romelTagan erT-erTi ZiriTadia Tanamgzavruli dis-

tanciuri zondirebis (Tdz) safuZvelze miRebul Tanamgzavrul suraTze asaxuli 

mcire myinvarebis identificireba (maTi mcire zomebis gamo). am problemis gadasaW-

relad gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia 

myinvarebisa da Sesabamis mdinareTa auzebis mdebareoba.  

mcire myinvarebis cvlilebis Sefaseba SesaZlebelia 2012_2016 wlebSi Tana-

mgzavruli informaciiT miRebuli maxasiaTeblebis SedarebiT myinvarebis katalo-

gis (1975_1977 ww.) monacemebTan. dasavleT saqarTvelos myinvarebi katalogis 9 

sqemazea warmodgenili [9]. 1-l nax-ze naCvenebia dasavleT saqarTvelos myinvaruli 

auzebis ganlagebis saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT. 

 

 
 

nax. 1. dasavleT saqarTvelos myinvaruli auzebis ganlagebis  

saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT 
 

gamartivebis TvalsazrisiT me-7 sqema mdinareTa auzebis mixedviT samad da-

iyo, xolo me-8 sqema _ orad da sabolood miviReT 12 sqema:  

1. mdinareebis bzifis, kelasuris da kodori-amtyelis Senakadebis da CxalTis au-

zebis myinvarebi #1–61;  

2. mdinare kodoris zemo welis myinvarebi #62_136;  
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3. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena Senakadi) au-

zebis myinvarebi #137_243.  

4. mdinareebis mulxrasa da enguris auzSi mdebare mdinare mestiaWalis auzis myi-

nvarebi #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 au-

zebis myinvarebi #343_360;  

11. mdinare rionis zemo welis auzis myinvarebi #361_400;  

12. mdinare jejoris (mdinare rionis marcxena Senakadi) auzis myinvarebi #401_409.  

Sesaswavli myinvarebis konturebis Sedareba sabWoTa kavSiris droindel to-

pografiul rukebze (1:50000) asaxul myinvarebis konturebTan, erTi mxriv, konture-

bis validaciis saSualebas iZleva da, meore mxriv, vizualurad gviCvenebs, Tu 

ramdenad Secvlilia calkeuli myinvarebi Sesabamis periodSi (40_50 weli). dadgi-

nda, rom mTeli rigi mcire myinvarebi, romlebic topografiul rukebzea datani-

li, aRar arsebobs.  

myinvarebis konturebis validaciisaTvis aseve aucilebelia saeqsperto co-

dna, rasac mTel rig SemTxvevebSi swori gadawyvetileba miRebisaTvis didi mniSv-

neloba aqvs. 

myinvarebis identifikaciis dros ssr kavSiris katalogSi moyvanil sqemebTan 

erTad gamoyenebul iqna myinvarebis cvalebadobis monitoringis globaluri proe-

qtis _ GLIMS-is (Global Land Ice Measurements from Space) monacemebi [2, 3, 12, 13]. 

me-2 nax-ze moyvanilia mdinareebis nenskras, nakras da dolras auzebis myi-

nvarebis ganlagebis sqema, romelic asaxavs katalogis Sesabamis me-3 sqemas da im-

droindel mdgomareobas.  

 
nax. 2. 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 
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me-3 nax-ze mocemulia #161_#163 myinvarebis mdgomareoba (ferebi ixileT ele-

qtronul versiaSi). ა nawilSi moyvanilia identificirebuli myinvarebis konture-

bi 2015 wlis 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 kontu-

rebi. b nawilSi moyvanilia topografiul ruka, romelzec SedarebisaTvis datani-

lia Tanamgzavruli suraTis mixedviT gavlebuli konturebi. rogorc vxedavT, 

#162 da #163 myinvarebi (orive 0.1 km2 farTobis mcire myinvaria) Tovlnarebad da-

nawevrda, pirveli sam, xolo meore _ or Tovlnarad. 

Tdz-iT miRebuli saqarTvelos myinvarebis konturebis topografiul rukebze 

asaxul myinvarebis konturebTan Sedarebam saSualeba mogvca gamogvetana mniSvne-

lovani daskvna, rom daaxloebiT bolo 50 wlis ganmavlobaSi dasavleT saqarTve-

los yvela myinvaris farTobi Semcirda. im SemTxvevaSi, Tu Tanamgzavrul su-

raTze mcire myinvaris farTobi ufro metia, vidre katalogis mixedviT misi far-

Tobis mniSvnelobaa, es katalogis monacemis xarvezia da igi saeWvo monacemebs un-

da mivakuTvnoT. 

 

 
a 

 
b 

 

nax. 3. #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 
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aRmosavleT saqarTvelos mcire myinvarebis ganxilvisas katalogis monacemeb-

ma saSualeba mogvca Segvedarebina isini Tdz-iT miRebul Sesabamis monacemebTan, 

radgan mdinareTa auzebis mixedviT aRricxul myinvarebs saeWvo monacemebi an ar 

gaaCnda, an maTi gamosworeba SesaZlebeli gaxda swori identifikaciisa da saeqs-

perto codnis gamoyenebiT.  

aRmosavleT saqarTvelos myinvarebisagan gansxvavebiT, dasavleT saqarTvelos 

mcire myinvarebis Seswavlisas gamoiricxa is myinvarebi, romelTa monacemebi kata-

logis mixedviT saeWvoa. 1-l cxrilSi warmodgenilia dasavleT saqarTvelos mci-

re myinvarebis raodenoba katalogis sando monacemebis da Tdz-is mixedviT. 

 

cxrili 1 

dasavleT saqarTvelos myinvarebis katalogis 12 sqemis mixedviT Sedgenil 

cxrilebSi moyvanili mcire myinvarebis raodenoba katalogis sando monacemebis 

da Tdz-is mixedviT 

 

amrigad, dasavleT saqarTvelos myinvarebis 12 sqemis Sesabamisad Sedgenil 

cxrilebSi moyvanilia katalogis mixedviT 187 mcire myinvaris Sesaxeb sando in-

formacia (sul katalogSi aRricxulia 265 mcire myinvari). Tdz-is safuZvelze mi-

Rebulia yvela maTganis farTobis Sesaxeb monacemi. myinvarebis danawevrebisa da 

dnobis Sedegad mcire myinvarebis raodenoba Seicvala. Tdz-is bolo monacemebiT 

dasavleT saqarTveloSi 324 mcire myinvari, Tovlnari da gamqrali myinvaria, ro-

melTagan 

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

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

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

sqema 

# 

mcire 

myinvarebi 

katalogis 

mixedviT 

Tdz-is monacemebiT identificirebuli 

mcire myinvarebi 

mcire 

myinvari 

Tovlnari gamqrali 

myinvari 

sul 

1 25 8 32 0 40 

2 42 16 52 1 69 

3 46 11 82 2 95 

4 10 4 9 1 14 

5 11 5 13 0 18 

6 4 2 3 0 5 

7 13 4 24 1 29 

8 6 2 13 2 17 

9 5 1 3 2 6 

10 11 4 9 1 14 

11 12 8 7 0 15 

12 2 0 1 1 2 

sul 187 65 248 11 324 
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katalogSi aRricxuli dasavleT saqarTvelos mcire myinvarebis farTobis 

Sesaxeb sando monacemebi aqvs 187-s. amJamad am myinvarebidan (Tdz-is mixedviT) dar-

Cenilia 65 mcire myinvari (34.8 %), rac imas niSnavs, rom danarCeni 122 (64.2 %) mci-

re myinvari gadna da Tovlnarad iqca an saerTod gaqra.  

aRmosavleT saqarTvelos mcire myinvarebis Seswavlis Sedegad aRmoCnda, rom 

myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire myinvaridan 

amJamad klimatis globaluri daTbobis gamo darCenilia mxolod 30 mcire myin-

vari (28. 6 %), rac imas niSnavs, rom 75 (71.4 %) mcire myinvari Tovlnarad iqca an 

saerTod gaqra. 

maSasadame, aRmosavleT saqarTveloSi myinvarebis dnobis procesi ufro inte-

nsiuria, vidre dasavleT saqarTveloSi. 

 

 

daskvna 

amrigad, dasavleT saqarTvelos myinvarebis maxasiaTeblebi ganxilulia 12 

sqemis mixedviT. sul dasavleT saqarTveloSi katalogis mixedviT aRricxulia 265 

mcire myinvari. yvela maTganis Sesabamisi Tanamedrove monacemi gansazRvrulia 

Tdz-is safuZvelze. myinvarebis danawevrebisa da dnobis Sedegad mcire myinvarebis 

raodenoba Semcirda. 

kvlevis mizani iyo katalogis (sawyisi monacemebi) da Tanamgzavruli infor-

maciis safuZvelze dasavleT saqarTvelos mcire myinvarebis cvlilebebis gansaz-

Rvra 50 wlis ganmavlobaSi. amiT SesaZlebeli gaxda imis dadgena, Tu ra gavlenas 

axdens klimatis Tanamedrove cvlileba dasavleT saqarTvelos mcire myinvarebze.  

Catarebuli gamokvlevebis Sedegad dadginda, rom: 

 rigi mcire myinvarebisa, romlebic topografiul rukebzea datanili, aRar ar-

sebobs;  

 klimatis Tanamedrove daTbobis gamo mcire myinvarebi intensiurad dneba. 

dasavleT saqarTveloSi mcire myinvarebis dnobis procesi aRmosavleT saqar-

TvelosTan SedarebiT naklebad intensiuria. 
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RESULTS OF THE INVESTIGATION OF SMALL GLACIERS OF THE WESTERN 
GEORGIA ON THE BACKGROUND OF MODERN CLIMATE CHANGE 

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

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

 
Resume: There is determined, that the research of small glaciers based on satellite remote sensing is 

effective. This is predefined, as their study based on traditional ground observations is a very comprehensive 
problem, involving significant material and time costs. The use of satellite remote sensing allowed to 
determine the reduction of small glaciers sizes and in some cases, their complete disappearance. The 
degradation of small glaciers under the global warming is defined and their quantity specifications are given.  

 
Key words: climate change; satellite remote sensing; small glaciers. 

 
 
 

 

ГЕОФИЗИКА 

 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ МАЛЫХ ЛЕДНИКОВ ЗАПАДНОЙ ГРУЗИИ НА 
ФОНЕ СОВРЕМЕННОГО ИЗМЕНЕНИЯ КЛИМАТА 

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 агент-

ство окружающей среды) 

 
Резюме. Подтверждено, что иссследование малых ледников на основе использования спутни-

кового дистанционного зондирования является эффективным. Это вызвано тем, что их изучение назе-
мными наблюдениями очень трудоемкая проблема, связанная со значительными материальными и 
временными затратами. На основе спутникового дистанционного зондирования определено уменьше-
ние размеров малых ледников, а в некоторых случаях их полное исчезновение. Установлена дегра-
дация малых ледников при глобальном потеплении и даны характеристики изменения их количества. 

 
Ключевые слова: изменение климата; малые ледники; спутниковое дистанционное зонди-

рование. 
 
 
 


