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Georgian geographers, landscape is one of the key objects of geographical research, although its essence, due to
the multitude of different approaches, is often vague and incomprehensible. However, everyone agrees that the
most important thing in landscape ecology is the assessment of its structure and functioning, dynamics and
ethology, potential and sustainability, current state and other characteristics.

According to European scientists, landscape ecology is a multidisciplinary ecological science that examines
the interrelationships between different components of the landscape and provides information on the dynamics
of ecosystems, the distribution of species and their ecological functions. According to them, landscape ecology
also refers to the structure, function and dynamics of ecosystems, studies the change of landscapes in space and
time, the impact of human activities on it. Vegetation, water is considered as one of the components of landscape
ecology, or this approach is fundamentally different from the basic, conceptual view of the Georgian landscape
school.

The task of landscape ecology specialists is to practically define critical and high conservation value
landscapes, landscape management and landscape service(s), landscape planning strategy and tactics.
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6900L 199900, sMLYdIMO Boggurg Lodw)domgdols dsbowrgdo s bogdudgMEM 3MEBs. QoMZs-
obobgdmeos dmbo3gdgdol bs®olbol 99i3sligdols s batolbols 3mbEMmmol 3GMmEg-
900L obbmEME0gwgds.

0©b-0b Lsggdzgabg 533HMMm9d0L Boge AMmBomdo sOLYdIME bow3gmgbie 3MSJEo-
3909 ©9ym©bMd0om 994dboros IgoMEMEMA0s, MMIJEoE dmem iergdol gobdsgzermdsdo
LogoMmN39w Ml 84obzs69d0L 33¢0930B5mM30L 9BRIJEHMS® sMOL A9dMYgbgd o [1-7].

39406356909 00659900MM39 360050l (33¢0Eqd0L 453w9bol dgiEbogM s dgbfag-
ol 9930 gdI0 4Bod Fo0owo F9MBY35MdOL MsbsdyBogMwo obEIBE0WmO bmboo-
900L 259mygbgds, M50 g BHgdbmemans LsdmoEgdsl 0dEg3s JOMMNOMMESE d930Lfo3-
o 34obzsm9d0l dymIsMgmds O FBsOMMIBY LsFoMM A5MRI35MBOMS s LOoBWL-
Gom, OHMOL bbgssolibgs 3gMom©do, (engdol dobgzom 9w MMEo 5@ gM0sEmEo Mg-
LmELYdOLS S POMOL 30MMdYOTO.

05659gH36 Landsat-oll dmbs3gdgdol dobomgds 30ygbgdod Earthexplorer-ols 39d-
339600 [8]. 50b0dbmo 0bEHgMbgE-MglmmLom dyobgzsMgdol 33eg30Lm30l bgwrdolsfizm-
dos Landsat-ob bbgoslibgs bgblm®obl, 39Gdme MSS, TM, ETM+ s OLI TIRS Lgbbm&gdols do-
96 3339090 dmbs3gdg00.

Landsat MSS (Multispectral Scanner) 0dqg3s 158995935l dm3390w)o ogml dmbsigdg-
00 mmb 139JGHE OBT0. MOMMYMEO SGbOL L3300 FoMBY35™ds 60 3-05, 58 LgblmGom
50 F9MH3000 oym Landsat 1, 2, 3 s 4 0056593Ho30900.

Landsat TM (Thematic Mapper) 830 139J¢E sObJo 8033708 0bBMEOT53050. I9-6
5Obol LOZME0MO oMBY35MdS 120 3-05, BIMRYBO sObYBOLYS - 30 3. LodmeErmm 3HMEYdEHTdo
99-6 5Obol Imbs:399990 30 3 LO3zOEOM FIMBYZEMIIBY SMOL QOOMZEOO. 53 LgblmMom
50 FMM3000 ogm Landsat 4 @ 5 05653ybogMgd0.

Landsat ETM+ (Enhansed Thematic Mapper Plus) dobo {j0b659m6dg0logeb odoom gsb-
1b353090, ©mA g-6 s5ObOL LOZMEMO FoMPRIZ5EMBS Fo0DIMS 60 -3 s BodMmEMME T9-
LodE9d9E0s dMbs399900 dm(399e 0gml 30 8 A9MBRY35MBO. 535LMSB, LgblMmML ogdad)s
30093 90, 356dOMAsEH o s®bo 15 3 LogM oMo J9MBRI35MBO.

9L bgbbMmMo 2sdmygbgdmwo by ymxyowoym Landsat 6 0sbsdyBogzMBg, GMIgEos
o353 909w0 LAMEOL 250m 56 0gbs 259390990, LHdMWMME Ol ESOBLEOWOMYdIWO
0465 Landsat 7 006533 b0360by.

Landsat 8 s Landsat 9 056503b536093%bg 4980996939905 bgbbm®o OLI-TIRS. 05650-
20536 Landsat-ob bgbbm®mgdol dsB39690¢gd0 1-e0 3bGowdos Fomdmoygbowro. s0bodbwwo
L9gbLMEMGOO YEsTofols BgEI30EMmOL bi3oboMmgdsl 11 bbgaolibgs bdgd@Emer sGHTo sbgbab.

300 1. 1565dgsgc Landsat-ols MSS, TM, ETM+ s OLI-TIRS Ligblm®gdol 35839690¢gd0
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LgbLmGo 065935300, 560bgd0 ool bog™dg (930) 3 (0)
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Landsat 1-3 Landsat 4-5
sMbo 4 stbo 1 0.5-0.6 60
MSS oMbo 5 56bo 2 0.6-0.7 60
oMbo 6 s6bo 3 0.7-0.8 60
stbo 7 stbo 4 0.8-1.1 60
Landsat 4-5
sMbo 1 0.45-0.52 30
oMbo 2 0.52-0.60 30
™ oMbo 3 0.63-0.69 30
sMbo 4 0.76-0.90 30
sébo 5 1.55-1.75 30
s6bo 6 10.40-12.50 120* (30)
sébo 7 2.08-2.35 30
Landsat 7
sMbo 1 0.45-0.52 30
sMbo 2 0.52-0.60 30
sébo 3 0.63-0.69 30
ETM+ stbo 4 0.76-0.90 30
stbo 5 1.55-1.75 30
s®bo 6 10.40-12.50 60* (30)
stbo 7 2.08-2.35 30
stbo 8 0.52-0.90 15
Landsat 8
sbo 1 — Coastal aerosol 0.43 - 0.45 30
5®bo 2 - Blue 0.45-0.51 30
OLI 5ébo 3 - Green 0.53-0.59 30
sMbo 4 - Red 0.64 - 0.67 30
o®bo 5 — NIR 0.85-0.88 30
s®bo 6 — SWIR1 1.57 - 1.65 30
sébo 7 - SWIR2 2.11-2.29 30
s®bo 8 — Panchromatic 0.50 - 0.68 15
s®bo 9 — Cirrus 1.36 - 1.38 30
TIRS 5®bo 10 - Thermall 10.60 - 11.19 100 * (30)
5®bo 11 Thermal2 11.50 - 12.51 100 * (30)

50bB0db305 53MINZg 96T B3ME0 FMbs3gdgdol sdw)dsgzgdol mby. gl 3oGro-
39¢®0 Lbgoalibgs 360833690mdsls dg0degds 009dqL. L1G (Geometrically corrected) combg
39900lbIMOL Imbs3gdgdol MoomdgBHME s 39magEMmoE (LoLEJsGHWME) 3MMgdEHOMg-
05, 59853900l gl E™bY A olbAMBL, MMT M9BsYHBOZOIE FMbs3EGOL IO sd30
068m6OT5305 395MEHM OB 3019J300L, 156593Ds3MME0 LvyEsmol MmM0gbEsE00l glis-
bgd. Landsat-ob L1G ©ombols 3mbs3999d0 0530b19535¢005 00 bazgBgdolsgsh, M3 s3930069-
dos bgbbm®ol bgz0l 3MEbglmsb, YEsdofiol BIPs30MH0EH BYbLMMOL sTMMYdOL
335090500 MdL6, ©YEsTofols dBOIMB3BS S BYI30MHOL LOIOILME. L1G mbols Imbs-
399900 36535¢00 53MEBOLIMZOL M9bsTYBogOo 0bgMOTs300l BEBIOGHME {gsOrm
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6oL doBbgMe0. 53853900l gl EMBY 5GIMBGBIOHIE 3:MM9IE0MGBL 56 ArolbIMBL. Mo3
d99bgds L1T (Terrrain corrected) combgl, s3Lm@w@©Ho 39m©gbomemo LobMiEHOL dobowfg-
350 5060360 E™bol Msbsdybogmrmo 3GmEMIBo 3EolbImdl Msbsdybozdyemo dm-
65399900l 9™ 30MM9JEH0MJIL 36Md00 300MOHPOBEJOOL FJmbg Lo3MbBHOME™ g owg-
B0l s MYE0gROL 308OWO Yol 2odmygbgdom. LimMgo sdo@Mmad s60bgzs60 L1T m-
Bols mbs39990bg 9935696 gm, MoYsh 59 T9dmbg93500 506 SGBYOMBL dMbo390ms 990
39M3MM9JEH0MGOOL 530090 Mds [9].

3D 309995¢00b5300LsmM30L A5dm309ygbgomn Aster DEM-ob Quantum GIS 3606590
353930, bOwm GHm3ma 5530990 bm®mdseobgdolsmgol — SNAP 3G:myMsd0wo 3539@0.

3990099 LMD ImY3560 05 sbsdYBo36M Landsat-8-ol OLI gblbm®ol dmbsigdgdol
15933390 HY 999600 BLYZMRIMSO 3MI3MDBOEOOHO bLYIMIMO0. 3MI3MHBOEO0OL F9Lag-
Bolisl 30LsGRYGOo B3gdBHEOOXMO sObgdoL 303d0bsgo0m, HMIgerog F39wwgd®m0g, dyob-
3560900L dgLHogrolsmzol 4sdmoyqbgds. 39Mdm, Homgwr ggMow dogz0Bbogo OLI Ligblmmol
d9-6 s6bo (SWIR 1), 3(3569 39Mo© — 39-5 sGbo (NIR), obryx 539600 — 99-4 s®bo (RED). do-
0900 BOOm0b 89350B0gm 330930l 96M9gd0. 58 3mTd0BsE300L gMBg30LOL MMZEom
IROMWO MYR0MbYdo s IYobzsM900 00gdL, 3FOLBIO-MOR BJOJOL, VOHVIBGdO SOOL
09060, 93965090 BoBIOOM IBIOO MdBIdO 0gdL IF3567 3gOL, bergrm I39bs6g-
@O0 BORIMOLY s 840b356M9d0LIYD Mo30LRBIWO 3Ygd0 — HMb-Bmfomsgm BgML. J39-
dnm, 85500000 bobom, gobgzobowsgzm dEobastg gbgmEmol s7HBols dgobzsm bl Mrgy0mbl
(Lyé. 1).

L. 1. Landsat-8 OLI bgblm®Mols glingomigmeo 3mddmbogormo Lyy@msmo. s — Lewmo besno, d -
d0bsMy gbarmols svyBols Igobgzs® Tbamsl Mgaombo

056593H9300 IMbs3999d0L Lodwyseqdom d4obzscmgdol 33¢930L d9damdo bogg-
b0 39eolbdmdl dgobgzsmgdol Lobzmgdol 6wy 3mbEHWMIOOL OYIBL. 3mbEHMEMdOL
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50 OJOGIW0D(305 9JB3IMEHI 490M(3009d5DY IYMHEMdOm.

39406356900l 33¢0930L5M30L 5JGHOIM0s Foo0 F5MBI35MBOL Msbsdybogt o
9mbs399900L godmygbgds. msbsdyBogrmewo dmbszgdgdo bgwdolsfgmdos gsdofol g-
LYOLYODY ©3306039d0L LobEYIol (Earth Resources Obsevation Systems /EROS/) Lbodwoeng-
d0m. 58 5630300, G®MIgog 593-ob b BsdobolEBOML sd39WJdMGOST0 0TYMBYDS, IBLIL0S
Landsat -0l 0565935530900 dm3m39dw9co dmbs399900, 9309039 NASA-L 49635M94megd5d0
3ML9d0 05659xH3M0 L0 gdO.

056593D53600056 ©gsdofoll Bgsdo®mol Imbodmmobybg d60dzbgarmgsb bgysgzwg-
Bl sbgbls 5d0bol 306HMdGd0, 39MHIM® WOBE0s6MdOL Fgdmbgzg35d0 MsbsdyBHsgzMwo
LE509d0L 4590ygbgds Imbs3gd900L Jolowgds® BOJGOMSE T9MAEGdIOs.

89406350909 ©53306M3900L5L 58 FJBOE3L 98sBHJds M3000 TYob3zs60L Bgsdocol
90M35MmgMds. 50LsB0TBs305, M 59 EOML 840b35M0 FoJLOToMESE Mo30LvRSE0 MBS
0Y4ml 00M3¢0b LEGRsOOLOYD, 39MHIME OLEBE0MMO dMboEHMMObyo MbEs AobbmM 09Il
505300l sdMH3MY00L 306390 MM3Erol IMb3wsdEY. g 39M0MmEO dWoge SGOL -
9300900 Yobzs6m0lL 5Q0mEYdMYMd5DY, Lodswwgby, 3wods@By s s80bol 3o-
MMd0DY.

0565990060M39 30TsGHve 300009030 LoJsMm3gEmbsmzol gl EOMomo 0bEgM3zswos
0360L0L dMEMEsb ssbEMgd0m MmgEMIdMHOL ILOHYoLSTWY.

BoBoMs B-0l 25dmygbgdom 894ob3zsm9d0l 19633 BogMo brMsmgdol Jowgds,
GIS $9dbm@my0qd0l 298mygbgdom om0 30DswoDs30s s 3MBEGHMMJdOL 306390
abobgs. obbm®mEogws LEdFMms 3930060l IYyobzsmqdol Js@swmydo [10] dmgdeo Ldqdg-
00l Lyrdzge By d4obgz5M9d0l 0YbEHOBOEOMYDS.
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Ubey6s. 2. Ne294 bsersls dgobzs6ob (G906350980L) 3026(9363980: 5 — H308(sR0s9em G325 Yg; 8 — Landsat 7
ETM+ bgbbmeol 2010 fierob 31 ogerobol; 3 — Landsat 8 OLI LigblbmGol 2015 fienol 21 ogerobol s @ -
Landsat-ols 8 OLI TIRS 2020 femob 11 by 590860l beytsmgbol dobgwozo0

0EB-0 IMbs399gd0m 89ob35M19d0L FobsliosmMIdMGOOL EILEYIBI©, 30639w Moydo
LSFoOMs d4obz56Mm9d0L 3MbEHMMYdOL oAGbs. I4ob3z5MdOL 3MBEMMHGOOL 253cgds gobbm-
30990 356995 MM0  OYOEHIWODIF00m, MMIOL EOMBSE FIM35¢0oL0bgdM0s
L59JL39OG ™M 3M©bs. FLobfogero 84obgzsndols 0 bEHO0R03I300LEMZ0L s 3MbEHMEMYOOL ©s-
LOBMBEIIWs© 49dmYgbgdos ASTER DEM 6Hgerogxol 30836vwo 8mgaro @ 2obveo
15993760L 60-0560 Fergdol LG 35380M0OL BHM3MAMsBoWwo M39d0 (1:25000), HMICYOLSS
05306 EOHMDBY 35Gomol d9Jdbolsls 09ygbgdwbgb.
6909x30L 308360wwo IngErol BsdMswgdom 2sbbmmEogws dyobzstgdol 3D go-

DMooBo30s ME0gxnoL sbsErobBol, s Moy dgdmbgzgzsdo, 84obzsMgdol 4gmyMoz0gwo
90030l JoBbom. 530939 3D 30D5e0DsE300l 250Mmygbgdom IBMLEHS IYobzsMol dgds-
69005 30b5MJms 5HJd0L dobxE3000 s FYobzsMolL FobslinsmYdYdO.

994ob35m0l BMMBOLS s gool deagwmls EYdsMIMIOL (33¢0Egds JeodsE Mo 3o-
»d7gd0L BgdmJdggds®y dgobza®ol Mgs306MHgd0L 06@OIsEM™MsE Mol doRbgmero. 53 mMo
35658930l 29bLsbBM3Ms BN EHoL3gdBHOHME MsbsdyBHogtrvmwo bLIMsmMYdOEIL Tgstgdom
95030350 9GOl Jglodergdgwo. 53 LBESGH0s30 2o630bowsgm TYyobgzstr TbsMOL FoMmMdOL
(33w090sl EMHMT0. 33¢0930BoM30L 49MmYqbgdmE0s 60-056 ergdols dsboegdbg dgpqbo-
@0 B3dFMMS 353806M0L 3406356900l 35BS ™AoL [10] s BHM3MAMIBOMWO G)3900L, sMIM-
39 bsdabog® Landsat-ol 2010, 2015 s 2020 §erols dmbs3gdgdo. Gm3myMsxg0wo Gv)3s
33300905 39¢B9wmyol dmbs3zgdgdol olsBMLEJdIWS.

99-2 bLOsHBY HoMmBMmEYgboos TboMsls IYyobzsm0lL 3mbEHWMYdOL mmbo bLMsmo.

05659gH930 e Lm@omgdbg (3569 13900 ,,Jobdolmoggdom™ bsbgzgbgdos 0,1 302-bg
5 3930 FoMmOMdOL dJmby Iyob3zsM900, Yzomguo Jobdobmoggdoom — 0,1 392-Bg bs3zwgdo
RoOMNMOOL 34ob3560900 (M3ebsgd0). 9350006900 Tglsdsdolbo gbMowo (gb6. 3), bosa
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319039 BIMJO0m SMHOL F9RIOHOWO BsOMNMdJOOL 60309 MdYdO, Fbmemeo 2 392-Bg 9o
394063560l (0o 34ob35600) FsMMMdO 50bodbos 30LEYMOm.

MMamO3 DO BBL GHMm3MaMoxzg0m H)30l Jobg3000 BsOMMdO M0l 5.479109
30%, G55 005 60Tbs3L, MMI 35@swMmaol 860d3bgeMds IMmombmgl dglimMgdsl. 3b0dzbgermags-
Boos, Mmd 2010 ool msbsdybagdrvycmo LGmsmols dobgzom dyobzst GbsMsls doMomaw bbg-
el YAMIIE00LS O (936900l F9gEs© 49dMmgym mmbo d30Mg I94obzsmo s ghmo
00M3bsM0.

d940b35m0L dJoMHomso bbgmeol Bs@omdo 2010 ferolsmgzol 649 dosbermgdood 50 farol
3968530 mdsd0 99306005 1.294914 =~ 1.3 30%-0m. Imd©93bm 5 Fgarofodo, 2015 fierobsmgzol -
0.273398 = 0.27 30%-00 s 3093 5 ferol 9dgy — 0.744751 = 0.74 30%-00.

39600, dosbermgdom 1960-wsb 2010 Hersdg 3mhmomo I 3gHomeo, 2010-sb 2015
Parsdg II 39Hom©o, boem 2015-¢sb 2020 Hersdy IIT 3gGomo. 85306 dg0dwgds 0mdg3sl,
™3 bLyIMsEME GO Fgwofodo d4obzsMol FoMMMdO 03wgdl: I 3gHomedo 0.026 30%-om, 11
396omdo - 0.05530%-00 s III 3gHomdo — 0.14938%-0m. 3585L50537 oGSl dyobzstols do-
00500 bbgmwol RsMMMI0 SBJoM9ds 03090L, GO LIPIMP ©S39300MYdIM0s Mobo-
99006MM39 30008530l 5MIHOBOZ (3300 GdSLMD. 39M10Mm©Idol Jobgrz0m, sbgmogzg 0sbdod-
©936M30m 03cgdl bl 4obzsMH0OL IRMII300Ls s WIBFI3MIdOL TgEIRO® AodMmYm-
3300 Mmmbo 3069 34ob356MH0 s OO MM3WbsMo.

gb®oo 3. 9630l smBols IgobzsMmols Fbs®L LsoIBEHBOISEOM 3MPYB0, BoMOM-
b0l 36033693900 35GHsMyol, D 1-0l, D 2-01 s ;D 3-0l Jobggzocm

Ne o&owrmyol do- RoMmmdo (30%)
358)o@Molbg300 dgob- ID
LJqdol do- 3ol Labger- | WGI- ob do-
byEz0m g b0 By BsEmyol| H®3ma®. | ®ED 1-0l | 0D 2-0b [MED 3-0l
Q5 QMILY- dobgzom | Hm3om |dobgwzom | dobgzom |dobgwzom
0o Ne**
4.184195 [a] | B.910797 [a] |3.166046 [a]
0.323678 b] | 0.289049 [b] (0.282819 [b]
0.180387 [c] | 0.179290Q [c] |0.177144 [c]
294 Gbséo, 256 b |SU5T09105294 5.2 5.479109
0.046780 [d]| 0.033639 [d] [0.023101 [d]
0.149535 [e] | 0.147702 [e] |0.140753 [e]
0.237851 [f] | 0.166536 [f] |0.149478 [f]

Bo@o®mgdmemds sb5¢roBds 983965, ™A d0bstg 9bamHol oo dyobzs®ol, TboGol

93655305 MROM 06GHBLOMEOS gmMg 39H0M©T0, 30006 300390 S 303 YIRGM 0b-
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Study of Large Glacier Shkhara Degradation from Enguri River Glacial Basin Using Satellite
Information
G. Kordzakhia G.*, L. Shengelia*, G. Tvauri**, M. Dzadzamia***, G. Guliashvili***,
Summary

The results of the large glacier Shkhara degradation located in the river Enguri glacial basin of West Georgia
using high-resolution satellite remote sensing (SRS) are presented. The possibilities of using satellite Landsat
data for glacier research are discussed. For the effectiveness of the research, it is used in a complex way together
with the SRS data of 2010, 2015 and 2020, expert knowledge and the materials of the catalogue of glaciers and
topographic maps created in the 60s in the former Soviet Union are used. As a result of the statistical analysis of
the obtained data, the degradation of the glacier of the Enguri River was studied.

Keywords: climate change; satellite remote sensing, degradation of large glacier.
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