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reziume: Tanamgzavruli distanciuri zondirebis, GIS teqnologiebis, myinva-
rebis katalogis, savele miwispira dakvirvebebis da saeqsperto codnis gamoyenebiT 

detalurad Seswavlilia md. Tergis auzis myinvarebis degradacia klimatis mimdi-
nare cvlilebis gavleniT. Tanamgzavruli distanciuri zondirebis monacemebis sa-
SualebiT dadginda, rom md. Tergis myinvarul auzSi katalogis mixedviT arsebuli 

myinvarTa raodenoba Semcirda 33 erTeuliT, anu 48.5 %-iT, xolo gamyinvarebis far-
Tobi _ 28 km2-iT, anu 41.5 %-iT. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; katalogi; კlimatis 

cvlileba; saqarTvelos myinvarebi. 
 

 

Sesavali  

avtorebis mier Tanamgzavruli distanciuri zondirebis (Tdz), GIS teqnologi-

ebis, myinvarebis katalogis, savele miwispira dakvirvebebisa da saeqsperto codnis 

gamoyenebiT detalurad iqna Seswavlili saqarTvelos myinvaruli auzebi: mtkvris 

(liaxvis da aragvis) [1], enguris [2], rionis myinvaruli auzebi. winamdebare statiaSi 

warmodgenilia Tergis myinvaruli auzis Seswavlis Sedegebi. 

 
 
ZiriTadi nawili 

gamyinvareba planetaruli mniSvnelobis movlenaa. myinvarebi saqarTveloSi mxo-
lod kavkasionze gvxdeba. kvlevis safuZvelze Aavtorebis mier dadgenilia, rom ssr 

kavSiris myinvarebis katalogis (SemdgomSi katalogi) mixedviT saqarTveloSi aRri-
cxulia 541 myinvari, romelTa saerTo farTobia 543 km2, xolo amJamad saqarTvelos 

sazRvrebSi moqceulia 383 myinvari. maTi saerTo farTobi Seadgens 337 km2-s.  

kavkasioni maRal mTaTa sistemaa. amdenad saqarTvelos myinvarebi mTis tipisaa 

da kargad ganviTarebul myinvarebs warmoadgens. saqarTvelos myinvarebi qveynis 
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mniSvnelovani klimatur-ekonomikuri resursia, radgan maTSi mtknari wylis garkve-
uli maragia da isini sakmaod did rols asruleben mdinareebis wylis reJimisa da 

regionaluri klimaturi pirobebis formirebaSi.  

myinvarebis kvlevisaTvis mniSvnelovania mTeli rigi iseTi aqtualuri sakiT-
xebis dadgena, rogoricaa transportirebis usafrTxoeba, myinvarebSi arsebuli 

mtknari wylis maragisa da qveynis wylis balansSi myinvaruli Camonadenis wvlilis 

gansazRvra, klimatis cvlilebasTan dakavSirebuli sakiTxebis Seswavla, myinva-
rebze klimatis Tanamedrove regionaluri cvlilebis destruqciuli zemoqmedebis 

indikacia; myinvarebis dnobis winaswarmetyveleba klimatis Tanamedrove cvlilebis 

SesaZlo scenarebis gaTvaliswinebiT.  

saqarTveloSi myinvarebis mecnieruli Seswavla jer kidev 1860 wlidan daiwyo, 

rac saqarTvelos samxedro gzis gayvanasTan (gaixsna 1961 wels) iyo dakavSirebuli. 

am periodSi Seswavlil iqna devdorakis myinvarebis Camoqcevebi, rac did safrTxes 

uqmnida samxedro gzis mSeneblobas da momavalSi mis eqspluatacias [3, 4, 5].A dev-
dorakis myinvaris Camoqcevebi myinvarwveris masivSi da amiT gamowveuli glacia-
luri da hidrologiuri xasiaTis stiqiuri movlenebi seriozul safrTxes uqmnida 

am gzas. 1860 wlidan organizebul iqna dakvirvebebi myinvarebze da saqarTveloSi 

daiwyo mniSvnelovani glaciologiuri kvlevebi. 

saqarTveloSi myinvarebis Seswavla daiwyo Tergis auzis myinvarebiT. aRsani-
Snavia, rom 1869 wels TbilisSi pirvelad gamoica 5-versiani samxedro-topogra-
fiuli ruka. 1880_1910 wlebSi kavkasiis samxedro topografiuli ganyofilebis mier 

Catarebuli instrumentuli gadaRebebis safuZvelze (1 diumSi 1 versi) Sedgenil 

iqna msxvilmasStabiani samxedro topografiuli rukebi, sadac aRinusxa kavkasionis 

myinvarebi. am monacemebis safuZvelze k. i. podozerskim Seadgina myinvarebis kata-
logi, romelic gamoica ruseTis saimperatoro geografiuli sazogadoebis kavka-
siis ganyofilebis mier 1911 wels TbilisSi [6]. 

XIX‒XX saukuneebSi myinvarebis kvleva saqarTveloSi intensiurad grZel-
deboda [7, 8]. myinvarebze dakvirvebebi sxvadasxva instituciebis (amierkavkasiis 

hidrometeorologiis instituti, saqarTvelos mecnierebaTa akademiis geografiis 

instituti, saqarTvelos hidrometeorologiis erovnuli samsaxuri) mkvlevrebis 

mier ZiriTadad savele samuSaoebiT xorcieldeboda. 

erovnul doneze myinvarebis kvleva qveynisaTvis mniSvnelovan strategiul saq-
mianobas warmoadgens da amitomac did yuradRebas imsaxurebs bolo wlebSi garemos 

erovnul saagentoSi myinvarebze miwispira glaciologiuri dakvirvebebis gaZli-
ereba da saqarTvelos meoTxe erovnul moxsenebaSi gaerTianebuli erebis klimatis 

cvlilebis CarCo konvenciisaTvis (UN FCCC) myinvarebis kvlevisaTvis garkveuli 

prioritetebis miniWeba.  

klimatis mimdinare cvlilebis zemoqmedebiT myinvarebis degradaciis prob-
lemas mecnierulad dasabuTebuli pasuxi rom gaeces, aucilebelia maRali garCe-
vadobis Tanamgzavruli distanciuri zondirebis (Tdz) gamoyeneba, radgan Tdz didi 

regionebisaTvis saWiro detalizaciiTa da sizustiT myinvarebis erTdrouli Ses-
wavlis saSualebas iZleva SezRuduli resursebisa da drois pirobebSi. 

erTi an ramdenime myinvaris kvleva, rogorc wesi, tradiciulad miwispira 

dakvirvebebiT mimdinareobda. maRali garCevadobis Tdz-is monacemebis gamoyenebiT 



11 
 

ki SesaZlebelia saqarTvelos teritoriaze arsebuli yvela myinvaris gamokvleva 

drois mcire periodSi.  

 Tdz da GIS teqnologiebi xelmisawvdoms xdis glaciologiur maxasiaTeb-

lebze kompleqsur dakvirvebebs, rac adre miwispira meTodebis gamoyenebiT Zalian 

rTuli an TiTqmis SeuZlebeli iyo. aseve rTuli iyo miwispira dakvirvebebiT didi 

myinvarebis adgilmdebareobis cvlilebis gazomva. 

myinvarebis kvlevis teqnologiur-meTodologiuri midgomebi efeqturi aRmoCn-
da myinvarebis kvlevisaTvis. amitomac dagegmili amocanebis gadasawyvetad gamo-
yenebulia rogorc sxva mkvlevrebis mier aprobirebuli [3], ise am samuSaos avto-
rebis mier SemuSavebuli meTodebi, romlebic efuZneba maRali garCevadobis Tdz-is 

monacemebis miRebasa da damuSavebas [11, 12, 13].  

kvlevisaTvis gamoiyeneba maRali garCevadobis Tdz-is suraTebi, kerZod Landsat-
is TanamgzavrebiT mopovebuli monacemebi (garCevadoba 15–30 m) da Tanamgzavrul 

monacemTa ramdenime arqivis, magaliTad, aSS-is aeronavtikisa da kosmosuri sivrcis 

kvlevis erovnuli administraciisa (National Aeronautics and Space Administration – NASA) da 

„xmeleTis myinvarebis sivrciTi globaluri gazomvebis“ proeqtis (Global Land Ice 
Measurements from Space − GLIMS) gankargulebaSi arsebuli Tanamgzavruli informacia.  

Tanamgzavruli monacemebis damuSavebisaTvis gamoiyeneba GIS-is sxvadasxva prog-
rama. efeqturia programa Google Earth, romelic maRali sivrciTi garCevadobis (0.5–
0.8 m) Tanamgzavrul suraTebs gvTavazobs, rac myinvarebis konturebis didi sizus-
tiT dadgenis saSualebas iZleva. 

aRsaniSnavia is siZneleebi, romlebic Tan axlavs sxvadasxva saarqivo monacemis 

gamoyenebas. Cveni meTodologiis saSualebiT zogierTi myinvarisaTvis dazustda 

konturebi. amis safuZvelze Seicvala myinvarebis konturebis forma, magaliTad, 

Tergis auzSi mdebare myinvarebis _ aRmosavleT suaTisisa da gergetisaTvis.  

GLIMS-is monacemTa bazaSi daculi suaTisis myinvarebis konturebis dasazuste-
blad gamoyenebul iqna programa Google Earth-is maRali sivrciTi garCevadobis (0,5_0,8 m) 

da myinvarebis maqsimaluri ablaciis periodSi gadaRebuli Tanamgzavruli monacemebi, 

rac myinvarebis konturebis didi sizustiT digitalizaciis saSualebas iZleva. 

myinvaris konturis dazustebis mizniT gamoiyeneboda agreTve ASTER DEM-is re-
liefis cifruli modeli. konturebis dazusteba xdeboda Tanamgzavruli suraTisa 

da reliefis cifruli modelis safuZvelze Seqmnili izoxazebis zeddebiT. 3D gamo-
saxulebis gamoyenebiT dadginda wyalgamyofebi, xolo am ukanasknelTa saSualebiT 

dazustda myinvarebis konturebi.  

1-l nax-ze mocemulia aRmosavleT suaTisis myinvaris CrdiloeT nawilSi xoxis 

qedis wyalgamyofebis dasadgenad ASTER DEM-is safuZvelze gavlebuli simaRlis 

izoxazebi. eleqtronul versiaSi wiTeli feriT naCvenebia GLIMS-is monacemTa 

bazaSi daculi konturebi, lurjiT _ avtorTa mier dazustebuli konturebi, SaviT 

−_ reliefis cifruli modelis safuZvelze Seqmnili izoxazebi (10 m bijiT). 
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nax. 1. aRmosavleT suaTisis myinvaris CrdiloeT nawilis simaRlis izoxazebi.  
GLIMS-is monacemTa bazaSi daculi konturebi suraTze naCvenebia wiTeli feriT,  

xolo dazustebuli konturebi – lurji feriT 

 

Mme-2 nax-ze warmodgenilia suaTisis myinvarebis konturebi. wiTeli feriT naC-
venebia konturebi GLIMS-is monacemebis mixedviT, lurjiT ‒ dazustebuli konture-
bi, romlebic Tanamgzavruli distanciuri zondirebis saSualebiTaa miRebuli.  

 

 
 

nax. 2. aRmosavleT, Sua da dasavleT suaTisis myinvarebis  
konturebis Tavdapirveli (wiTeli) da dazustebuli (lurji) saxeebi 
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konturebis dasadgenad da gansakuTrebiT wyalgamyofebis mdebareobis dasazus-
teblad gamoiyeneboda 3D gamosaxuleba. me-3 nax-ze mocemulia Google Earth-is saSualebiT 

miRebuli suaTisis myinvarebis 3D gamosaxuleba, sadac GLIMS-is monacemTa bazaSi da-
culi konturebi naCvenebia wiTeli feriT, xolo dazustebuli konturebi _ lurjiT. 

 

 
 

nax. 3. suaTisis myinvarebi 
 

rac Seexeba myinvar gergets, GLIMS-is monacemTa bazaSi dacul konturebSi 

myinvarwveris platos umetesi nawili mikuTvnebuli hqonda gergetis myinvars. Google 
Earth-is saSualebiT miRebuli 3D gamosaxulebisa da reliefis cifruli modeliT 

(DEM – Digital Elevation Model) generirebuli simaRlis izoxazebis saSualebiT dazus-
tda wyalgamyofi. aman ganapiroba is, rom platos mniSvnelovani nawili CamoeWra 

gergetis myinvars da miekuTvna devdorakis myinvars.  

me-4 nax-ze warmodgenilia myinvar gergetis Tanamgzavruli suraTi, romelzec 

reliefis cifruli modelis gamoyenebiT 30 m bijiT datanilia simaRlis izoxazebi 

_ hifsometriuli mrudebi. wiTeli feriT naCvenebia konturi GLIMS-is monacemebis 
mixedviT, lurji feriT ‒ Tdz-iT dazustebuli konturi. 

 

 
 

nax. 4. myinvar gergetis Tanamgzavruli suraTi, romelzec reliefis cifruli modelis 

gamoyenebiT 30 m bijiT datanilia simaRlis izoxazebi. GLIMS-is monacemTa bazaSi daculi 

konturebi suraTze naCvenebia wiTeli feriT, xolo dazustebuli konturebi – lurjiT 
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 myinvarebis konturebis gavlebisas zemoT CamoTvlili siZneleebis gadalaxvis 

Semdeg Tdz-is monacemebiT yvela myinvarisaTvis (msgavsad myinvarebis katalogisa) 

gamoTvlil iqna maxasiTeblebi. Aam monacemTa Soris arsebuli 50-wliani sxvaoba 

saSualebas iZleva maTi Sedarebis safuZvelze gamotanil iqnes daskvnebi myinva-
rebze klimatis mimdinare cvlilebis gavlenis Sesaxeb. 

samuSaos mizania iyo klimatis mimdinare cvlilebis gavleniT md. Tergis auzis 

myinvarebis degradaciis kvleva. katalogis mixedviT Tergis auzs miekuTvneba 

#44_#111 myinvarebi (nax. 5) [14]. 

aRsaniSnavia, rom Tanamgzavrul suraTebze asaxuli zogierTi mcire da saSu-
alo zomis myinvaris identifikacia SesaZlebelia mxolod katalogis sqemebis 

gamoyenebiT. maTi identifikaciis Semdgom Tdz-iT gansazRvruli calkeuli 

myinvarebisaTvis katalogSi moyvanili farTobis monacemebi ufro naklebi aRmoCnda, 

vidre Tdz-iT gansazRvruli. es ki araswor suraTs qmnida. gamodioda, rom 

myinvarebis farTobi gasuli saukunis 60-ian wlebTan SedarebiT gaizarda, rac 

globaluri daTbobis faqts ewinaaRmdegeba. Tdz-is monacemebiT miRebuli 

saqarTvelos myinvarebis konturebisa da imave 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 katalogidan AaRebuli farTobis araswori monacemebis 

koreqtireba [15]. aseTi myinvari Tergis auzSi samia (cxrili 1). 

 

 

 
 

nax. 5. მyinvarebis ganlagebis sqema mdinareebis _ fiagdonis, gizeldonisa da Tergis 

zemo welSi: 1 _ wyalgamyofi, 2 _ mwvervali, 3 _ myinvargamyofi, 4 _ mdinare, 5 _ miwisqveSa 

dineba, 6 _ myinvari Tavisi nomriT, 7 _ 0,1 km2-ze naklebi farTobis mqone myinvari 

 

1-l cxrilSi moyvanilia Tergis auzis myinvarebi, romelTa farTobis mniSvne-
lobebi Sesworda topografiuli rukebiT. aRsaniSnavia Tergis auzis myinvari №58, 

romelic topografiuli rukis mixedviT saSualo zomisaa, xolo katalogis mixe-
dviT – mcire zomis.  
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cxrili 1  

Tergis auzis myinvarebi, romelTa farTobis mniSvnelobebi Sesworda 

topografiuli rukebis mixedviT 

 

№ myinvaris № katalogiT topografiuli rukiT Tdz 

1 58 0.2 0.9 0.6 

2 59 0.7 0.8 0.7 

3 101 0.1 0.2 0.1 

 

 me-6 nax-ze naCvenebia myinvari mna da mis marjvniv mimdebare #59 da #58 myin-
varebi Tdz-iT miRebul suraTsa da 60-iani wlebis topografiul rukaze. Sedare-
bisaTvis orive suraTze konturebi gavlebulia lurji feriT.  

 
 

a b 

 

nax. 6. myinvari mna da mis marjvniv mimdebare myinvarebi #59 da #58 Tdz-iT  
miRebul suraTze (a) da 60-iani wlebis topografiul rukaze (b)  

 

kvlevebiT dadginda, rom gasuli saukunis 60-iani wlebidan dRemde aRmosavleT 

saqarTvelos teritoriaze haeris temperaturam moimata 1 oC-mde [16]. temperaturuli 

reJimis mcire cvlileba, anu arsebul viTarebaSi klimaturi normebis mdgradi zrda 

Zlier zemoqmedebas axdens myinvarebze. zogadad klimatis globaluri daTboba 

negatiurad moqmedebs myinvarebze, rac gansakuTrebiT mcire myinvarebis SemTxvevaSi 

vlindeba da xSirad iwvevs am myinvarebis danawevrebas, Tovlnarad gadaqcevas an 

srul dnobas. aqve SevniSnavT, rom mcire myinvarebis farTobi 0.1 km2-dan 0.5 km2-mdea, 
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xolo Tovlnari SeiZleba iyos myinvaris degradaciiT miRebuli narCeni da misi 

farTobi 0.1 km2-ze naklebia [17]. 

TvalsaCinoebisaTvis ganvixiloT Tanamgzavr Landsat-iT gadaRebuli md. Tergis 

auzSi mdebare mcire myinvarebi da maTi konturebi (nax. 7). wiTeli qinZisTaviT 

aRniSnulia gamqrali myinvari, yviTeli qinZisTaviT _ Tovlnarad qceuli myinvari da 

mwvane qinZisTaviT _ mcire myinvari. am myinvarebis identificirebiT dadginda, rom 

yofili ssr kavSiris katalogis mixedviT isini arian №98 _−№111 myinvarebi [14].  
 

  
a b 

 

nax. 7. md. Tergis auzis mcire myinvarebi (№98 _−№111) da maTi konturebi  

Tanamgzavrul suraTze (a) da 60-iani wlebis topografiul rukaze (b)  

 

Tdz-is safuZvelze Catarebulia md. Tergis auzSi katalogiT arsebuli yvela 

myinvaris identifikacia da gansazRvrulia myinvarebis maxasiaTebeli ZiriTadi 

parametrebi.  

me-2 cxrilSi warmodgenilia md. Tergis auzis myinvarebis zogierTi maxasia-
Tebeli Tanamgzavruli da katalogis monacemebiT (nax. 2). wiTeli feris qinZisTaviT 

aRniSnulia gamqrali myinvari, yviTeli feriT ‒ Tovlnari (farTobi _ 0.1 km2-ze 

naklebi), mwvane feriT ‒ mcire myinvari (farTobi ‒ 0.1 km2-dan 0.5 km2-mde) da 

nacrisferiT ‒ saSualo myinvari (farTobi ‒ 0.5 km2-dan 2.0 km2-mde).  
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cxrili 2  

md. Tergis auzis myinvarebis zogierTi maxasiaTebeli  

Tanamgzavruli (1) da katalogis (2) monacemebi 

 

 

№ 

 

ssrk da 

msoflio 

katalgis 

mixedviT 

myinvarebis 

saxelw. da 

lokal. .№ 

myinvarebis 

msoflio 

katalogSi 

saident. 

№, ID 

№ 

Tdz-is 

mixed-

viT 

 

maqs. 

sigrZe 

(km) 

 

farTobi 

(km2) 

min. 

simaRle 

(m) 

maqs. 

simaRle (m) 

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

1 198 SU4G0811098 98 0.8 1.0 0.03 0.4  3360  3640 

2 99 SU4G0811099 99 1.0 1.1 0.02 0.2  3260  3610 

3 100 SU4G0811100 100  1.0 0 0.1  3420  3700 

4 187a 

SU4G0811101 101a  1.1 0.1 0.2 3610 3200 4037 3910 

101b  0.8 0.02   3200  3910 

101c 0.5 1.0 0.01   3200  3910 

5 187 SU4G0811102 102  1.0 0.04 0.1  3600  4070 

6 186 

SU4G0811103 103a  1.0 0.09 0.3  2920  3660 

103b  0.6 0.09   2920  3660 

103c  1.3 0.03   2920  3660 

7 185b SU4G0811104 104   0.08 0.5  3270  3550 

8 185c SU4G0811105 105   0.03 0.1  3300  3560 

9 kibiSa,185 
SU4G0811106 106a  1.0 0.1 1.9 3259 3160 3590 3620 

106b  0.7 0.09   3160  3620 

10 185d SU4G0811107 107 1.15 1.9 0.01 0.2  3330  3720 

11 108 
SU4G0811108 108a   0.05 0.5  3300  3930 

108b  0.9 0.03   3300  3930 

12 184 SU4G0811109 109  1.3 0.6 0.7 3345 3150 4227 4330 

13 183 SU4G0811110 110  1.3 0.23 0.4 3464 3280 4216 4300 

14 182 SU4G0811111 111 1.5 2.0 0.23 0.5 3461 3420 3992 4020 

 
me-3 cxrilSi mocemulia Tergis auzSi mdebare myinvarebi №44-dan №66-is 

CaTvliT. aq farTobebis gamosayofad gamoyenebulia igive ferebi, rasac emateba 

didi zomis myinvarebi (farTobi − 2,0 km2 da meti), romlebic cisferiTaa warmodge-
nili da didi zomis myinvarebidan gamoyofili udidesi myinvari. Tergis auzis 

SemTxvevaSi erTaderTi udidesi myinvaria aRmosavleT suaTisi, romelic iasamnis-
feriTaa gamoyofili.  
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cxrili 3 

 md. Tergis auzis myinvarebis zogierTi maxasiaTebeli Tanamgzavruli (1)  
da katalogis (2) monacemebiT 

 

 

№ 

 

ssrk da msoflio 

katalgis mixedviT 

myinvarebis sax-

elw. da lokal. 

.№ 

myinvarebis 

msoflio 

katalogSi 

saident. 

№, ID 

№ 

Tdz-is 

mixed. 

 

Mmaqs. 

sigrZe 

(km) 

 

farTobi 

(km2) 

Mmin. 

simaRle 

(m) 

Mmaqs. 

simaRle (m) 

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

1 arC-Sa, 244 SU4G08011044 44  1.2 0 0.1  3430  3710 

2 243 SU4G08011045 45  0.5 0 0.1  3770  3910 

3 WaWi, 242 SU4G08011046 46 3.2 3.2 2.3 2.8 3239 3230 4447 4430 

4 

 

242b 
SU4G08011047 47a 0.7 1.9 0.2 0.6 4031 3450 4161 4200 

47b 0.6  0.1  3652 3450 4013 4200 

47c   0.05      

5 
devdoraki,  

241 
SU4G08011048 

48 
6.9 7.3 6.2 7.0 2392 2260 5038 5030 

6 abano, 240 SU4G08011049 49 3.8 4.1 1.7 2.0 3020 2950 5038 5030 

7 240b SU4G08011050 50  0.4 0.07 0.1  3760  4120 

8 239 SU4G08011051 51  0.6 0.08 0.1  3710  3990 

9 gergeti, 238 SU4G08011052 52 7.1 8.5 5.2 8.3 3091 2870 4936 5030 

10 237 SU4G08011053 53  0.6 0 0.2  3450  3700 

11 236a SU4G08011054 54  0.5 0 0.1  3530  3800 

12 236 SU4G08011055 55  0.8 0.06 0.4  3510  4010 

13 235 SU4G08011056 56 1.0 1.9 0.4 0.7 3768 3350 4227 4220 

14 denkera, 234 SU4G08011057 57 1.2 2.3 0.7 2.4 3655 3500 4103 4230 

15 234a SU4G08011058 58 1.8 1.0 0.6 0.9 3567 3570 4285 4200 

16 233a SU4G08011059 59 1.8 2.3 0.7 0.8 3450 3440 4327 4330 

17 mna, 233 SU4G08011060 60 3.3 4.1 3.1 4.6 3036 2860 4612 4600 

18 232 SU4G08011061 61 4.3 3.2 2.7 2.1 3292 3330 4586 4310 

19 aRm suaTisi, 231 SU4G08011062 62 4.5 5.4 7.9 10.2 3230 3000 4532 4580 

20 Sua suaTisi, 230 SU4G08011063 63 4.0 4.7 2.1 2.5 2975 2850 4734 4760 

21 das. suaTisi, 229 SU4G08011064 64 3.0 3.5 1.8 2.4 3284 3070 4444 4460 

 

aRmosavleT saqarTvelos yvela didi zomis myinvari mdebareobs Tergis auzSi; 

frCxilebSi mocemulia maTi farTobebi (km2), Tdz-isa da katalogis mixedviT: 

1. #46 _−WaWi (2.3, 2.8); 

2. #48 _−devdoraki (6.2, 7.0); 

3. #52 _−gergeti (5.2, 8.3); 

4. #57 _−denkera (0.7, 2.4); 

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

6. #61 _−(2.4, 2.1); 

7. #62 _−aRm. suaTisi (7.9, 10.2); 

8. #63 _−Sua suaTisi (2.1,Jamad 2.5); 

9. #64 _−das. suaTisi (1.8, 2.4). 

amJamad Tergis auzSi Tdz-is mixedviT sul 7 didi myinvaria. 



19 
 

rogorc miwispira dakvirvebebiT, ise Tdz-iT gansakuTrebiT kargadaa Seswa-
vlili gergetis myinvari, rac ganpirobebulia imiT, rom mis mimdebare teritoriaze 

(3653 m-is simaRleze) 1931 wlidan mdebareobs stefanwmindis meteosadguri. aRsaniS-
navia, rom Tdz-iT mis Seswavlas xeli Seuwyo iman, rom misi enis bolo ar aris 

dafaruli naSali masaliT. M 

me-8 nax-ze mocemulia myinvar gergetis ukandaxevis sqematuri gamosaxuleba. 

myinvarebis mdebareoba sxvadasxva wels sxvadasxva feris konturiT aris naCvenebi. 

konturebis gadamkveTi TeTri feris texili xazi miuTiTebs myinvarebis ukandaxevis 

sigrZes 2015 wlis 15 agvistos Tanamgzavruli suraTis fonze. 
 

 
  

nax. 8. Gგergetis myinvaris ukandaxevis sqematuri gamosaxuleba 

 
me-4 cxrilSi moyvanilia Tdz-is monacemebis safuZvelze gansazRvruli 

gergetis myinvaris ukandaxevis sxvadasxva maxasiaTebeli. 

 
cxrili 4  

gergetis myinvaris enis bolos ukandaxevis mdebareoba da manZilebi 

Tdz-is monacemebis safuZvelze wlebis 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 
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gergetis myinvaris ukandaxevis (1977_2013 ww.) miwispira dakvirvebebis monacemebi 

(cxrili 5) gamoiyeneba Tdz-is monacemebis safuZvelze gansazRvruli gergetis 

myinvaris ukandaxevis monacemebis xarisxis da Sefasebis kontrolisaTvis (QA/QC). 
  

cxrili 5  

gergetis myinvaris enis bolos ukandaxevis mdebareoba da manZilebi  

savele miwispira dakvirvebebis monacemebis safuZvelze wlebis mixedviT 

 

# TariRi 
koordinatebi Uukandaxeva wina niSnu-

lis 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 

 

me-9 nax-ze warmodgenilia gergetis myinvaris Tdz-is da savele miwispira dak-
virvebebis monacemebis Sedarebis grafikebi. 

 

 
 

nax. 9. gergetis myinvaris Tdz-is da savele miwispira  
dakvirvebebis monacemebis Sedarebis grafikebi 

 

grafikebis Sedarebam cxadyo, rom Tdz-isa da savele miwispira dakvirvebebis 

monacemebi karg TanxvedraSia erTmaneTTan. 

kvlevis Sedegad dadginda, rom iseve rogorc saqarTvelos sxva did myinvarebs, 

gergetis myinvaris ukandaxevasac arawrfivi xasiaTi aqvs. didi myinvarebis sruli 

dnobis savaraudo TariRebis gansasazRvravad SemuSavebulia scenari, sadac ganxi-
lulia klimatis cvlileba Cveulebrivi biznesis (Business as Usual /BaU/) Sesabamisad. 
Semdgomi kvlevebiT dadginda, rom ganxiluli myinvarebis ukandaxevis aproqsimacia 

am scenaris pirobebSi didi sizustiT SesaZlebelia parabolis mrudiT. gergetis 

myinvarisaTvis y=0.2047t2+12.201t [18‒20]. 
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cxrili 6  

gergetis myinvaris sruli dnobis savaraudo  

TariRis gamosaTvleli maxasiaTeblebi 

a b c d e f g h 
saxel-

wodeba 

 

sigrZe 

Tdz-iT 

bolo 

wels, m 

jamuri 

ukandaxeva 

aTvlis daw-

yebidan, m 

sruli 

dnobis 

manZili 

y=b+c 

gantolebis 

amonaxsni 

t1 weli 

aTvlis 

daw-

yebis 

weli 

bolo 

weli 

sruli 

dnobis 

weli  

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

 

gergetis myinvaris sruli dnobis savaraudo TariRis gamosaTvlelad ganto-
lebaSi y=0.2344t2+12.201t CavsvaT y=7856 m da gamovTvaloT misi Sesabamisi gantolebis 

dadebiTi fesvi, romlis mniSvnelobaa t1=168 weli. gergetis myinvaris sruli dnobis 

savaraudo TariRi iqneba aTvlis dawyebis wels damatebuli 168 weli, anu gergetis 

myinvaris sruli dnobis savaraudo TariRia t=t1+1977 = 2145 weli. 

md. Tergis auzis myinvarebis degradaciis ricxobrivad gansazRvrisaTvis gamo-
yenebulia katalogSi arsebuli da Tdz-iT gansazRvruli myinvaruli auzebis far-
Tobebisa da myinvarebis raodenobis mniSvnelobebi.MmaT Soris droiTi Sualedi daa-
xloebiT 50 weliwads Seadgens. am periodisaTvis ganxorcielebulia cvlilebebis 

statistikuri analizi, rac mniSvnelovani daskvnebis gamotanis safuZvels iZleva. me-

7 cxrilSi mocemulia md. Tergis auzis myinvarebis raodenoba da farTobebi. 

 

cxrili 7 

md. Tergis auzis myinvarebis raodenoba da farTobebi 

myinvarebis # 

katalogiT 

zoma myinvarebis raodenoba myinvarebis farTobi, km2 

Kkat. Tdz DΔ kat. Tdz Δ 
 

44_111 

mcire 47 22 25 12.5 4.2 8.3 

saSualo 12 6 6 12.1 6.1 6.0 

didi 9 7 1 42.9 29.2 13.1 

sul 68 35 33 67.5 39.5 28 

 

md. Tergis auzSi katalogis mixedviT sul 68Amyinvaria, aqedan 47 mcire myinvaria, 

12 _ saSualo da 9 didi myinvaria, xolo gamyinvarebis mTliani farTobi Seadgens 67,5 

km2-s.. .dResdReobiT Tdz-is monacemebiT klimatis mimdinare cvlilebis zemoqmedebiT 

md. Tergis myinvarul auzSi darCa 35 myinvari, aqedan 22 mcire myinvaria, 6 _ saSualo 

da 7 didi myinvaria. gamyinvarebis mTliani farTobi ki 39,5 km2-ia.. ase rom, md. Tergis 

myinvarul auzSi katalogis mixedviT arsebuli raodenoba Semcirda 33 erTeuliT, anu 

48,5 %-iT, xolo gamyinvarebis farTobi _ 28 km2-iT, e. i. 41,5 %-iT. 
 

 

daskvna 

md. Tergis auzis myinvarebis kvleviT dadginda, rom: 

1. GLIMS-is monacemTa bazaSi daculi myinvarebis konturebs sWirdeba dazus-
teba, xolo myinvarebis konturebis didi sizustiT digitalizaciisaTvis mizanSe-
wonilia programa Google Earth-is maRali sivrciTi garCevadobis (0,5‒0,8 m), myinvarebis 



22 
 

maqsimaluri ablaciis periodSi gadaRebuli Tanamgzavruli monacemebisa da ASTER 
DEM-is reliefis cifruli modelis gamoyeneba; 

2. Tanamgzavrul suraTebze asaxuli zogierTi mcire da saSualo zomis myin-
varis identifikacia SesaZlebelia mxolod katalogis sqemis saSualebiT, romel-
zec asaxulia Tergis zemo welis myinvarebi; 

3. daaxloebiT bolo 50 wlis ganmavlobaSi Tergis auzis yvela myinvaris far-
Tobi Semcirda. am periodis topografiul rukebze moyvanili myinvarebis konture-
bis safuZvelze ganisazRvra farTobebi da Catarda katalogidan aRebuli farTobis 

araswori monacemebis koreqtireba;  

4. klimatis globaluri daTboba negatiurad moqmedebs myinvarebze, rac gansa-
kuTrebiT vlindeba mcire myinvarebis SemTxvevaSi da xSirad iwvevs am myinvarebis 

danawevrebas, Tovlnarad gadaqcevas an srul dnobas. klimatis cvlilebis Sedegad 

md. Tergis auzSi katalogis mixedviT arsebuli 47 mcire myinvaridan SemorCa 22, 

anu myinvarebis raodenoba Semcirda 46.8 %-iT, xolo maTi farTobi _ 12,5-dan 4,2 km2-

mde, e. i. 33.6 %-iT;  

5. iseve, rogorc saqarTvelos sxva did myinvarebs, gergetis myinvaris ukanda-
xevasaac arawrfivi xasiaTi aqvs da misi aRwera didi sizustiT SesaZlebelia pa-
rabolis mrudiT. avtorebis mier SemuSavebuli meTodologiis safuZvelze gamo-
Tvlilia gergetis myinvaris sruli dnobis savaraudo TariRi, 2145 weli; 

7. md. Tergis myinvarul auzSi katalogis mixedviT arsebul myinvarTa raode-
noba Semcirda 33 erTeuliT, anu 48.5 %-iT, xolo gamyinvarebis farTobi _ 28 km2-iT, 

anu 41.5 %-iT. 
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GEOPHYSICS 
 
 

INFLUENCE OF THE CURRENT CLIMATE CHANGE ON THE DEGRADATION  
OF TEREK RIVER BASIN GLACIERS 
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,  
Ministry of Environment Protection and Agriculture of Georgia) 

 
Resume: The degradation of Terek river basin glaciers under influence of current climate change was 

studied on the basis of application of satellite remote sensing, GIS technologies, glacier catalog, field work 
results and expert knowledge. Analysis of remote sensing data reveals that number of Terek basin glaciers 
registered in catalog is reduced by 33 glaciers, i.e. by 45.4%, area of total glaciation – by 28 km2, i.e. 41.5%.  

 
Key words: Catalogue; climate change; glaciers of Georgia; satellite remote sensing.  

 
 
 
 

ГЕОФИЗИКА 
 

 

ВЛИЯНИЕ ТЕКУЩЕГО ИЗМЕНЕНИЯ КЛИМАТА НА ДЕГРАДАЦИЮ ЛЕДНИ-
КОВ БАССЕЙНА РЕКИ ТЕРЕК (ГРУЗИЯ) 

Шенгелия Л. Д., Кордзахия Г. И., Тваури Г. А., Дзадзамия M.Ш. 
(Институт гидрометеорологии Грузинского технического университета, Институт геофизики  
М. Нодия Тбилисского государственного университета им. И. Джавахишвили, Министерства  
защиты окружающей среды и сельского хозяйства Грузии, Национальное агентство окружающей 
среды) 

 
Резюме. Детально исследовано деградация ледников бассейна реки Терек под воздействием теку-

щего изменения климата с использованием методов спутникового дистанционного зондирования, ГИС 
технологии, данных каталога, полевых наземных наблюдении и экспертного знания. С помощью дистан-
ционного зондирования было установлено, что количество ледников по сравнению с данными каталога 
уменьшилось на 33, т.е. на 45,4 %, а общая площадь ледников _ на 28 км 2 т.е. на 41.5 %. 

 
Ключевые слова: изменение климата; каталог; ледники Грузии; спутниковое дистанционное 

зондирование. 


