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PRIFACE OF EDITOR

Our century will go down in the history of humanity as a period of extrem aggravation
of ecological problems. The growing population of the planet, on the orne hand, and limited
material resources, on the other hand; incredidle technical progress and increassing diseases
of the population; a dicrease in life expectancy in some industrialized countries; global climat
changes; degradation of agricultural land; depletion of the ozone layer and many others, all
this indicates the existance of a global ecological crisis. For the Earth biosphere, for archaic
or modern flora-fauna, for humanity is no sranger the ecological catastrophes and crisis. But
now the issuse of the survival of civilization as a whole and the presence or absence of a
living ervironment. Humanilty must confort the imprending crisis Ecological knowledge.
Scientific conferences, assemblies and other ligh-level meetings have an essentrial place in
this process. This scientific forum is a modest expression of such type of events.

Prezident of the Georgian Academy of Ecological
Sciences Teimuraz Adeishvili
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Physical entity of the electro-deformation energy generator as a theoretical
basis of living organisms movement. Carnot's theorem as a special case.

Amiran Aptsiauri
Technological Academy of Kutaisi
Georgian Academy of Wcological Sciences

Abstract. The paper focuses on the fact that in order to produce mechanical energy from thermal energy, in
addition to gas, liquid and solid bodies may also be used as the working body. In addition to the fact that living
organisms might be expanding and contracting in volume, scientists have already created polymer materials that
undergo significant deformations under the influence of small electric signals. Therefore, just as nature could,
man can create such a composite engine that, even in the conditions of small temperature gradients, under the
action of small disturbances (electric signals), will generate useful energy. The paper displays that the efficiency
of such converters is much higher than the efficiency of the Carnot heat engine and, contrary to Carnot theorem,
depends on the physical properties of the material. The expression of the efficiency is proposed for such a type of
low-temperature composite generator, which is a physical model of mechanical energy generation in living
organisms. Consequently, it is shown that Carnot's theorem does not have a universal character. By creating
and testing new synthetic materials, it is possible to create a completely new type of heat engines with much
higher efficiency. Regardless of how effective they prove to be in practical applications, research in this
direction is highly relevant, as this direction destroys the theoretical bases of thermodynamics and existing
energy industry, as well as proves that humankind is capable of creating machines that efficiently generate
energy from the surrounding equilibrium space, with zero or negligible temperature differences.

1. Introduction

In 1824, when the nature of thermal energy was not yet fully understood and, to denote
this energy, the concept of a hypothetical weightless liquid (the calorific fluid) introduced by
Lavoisier was used, the French physicist Sadi Carnot proposed a cycle for the ideal heat
engine, which most perfectly converts heat into mechanical energy (that is, a driving force, in
the terminology of that time). In words, Carnot articulated the efficiency of such a machine as
follows:
... The driving force of the heat can be quite closely compared to the force of falling water:
both have maxima that could not be surpassed...
The driving force of falling water depends on the height of the fall (AH ) and the amount of
water; the driving force of the heat also depends on the amount of calorific fluid and depends
on what can actually be called the height of its fall, that is, the temperature difference (AT ) of
the bodies between which the calorific fluid exchange occurs. When water falls, the driving
force is strictly proportional to the difference in the levels in the upper and lower tanks. In the
fall of calorific fluid, the driving force undoubtedly increases along with the temperature
difference between the hot and cold bodies....*
Using the ideal gas cycle, Carnot showed that the maximum efficiency of such a machine is
determined by the formula:

AT T,

U—T—Zl—T—O, (1)

max max

Along with this, Carnot formulated the conclusion that is known as Carnot's theorem: “The
driving force of heat does not depend on the agents taken for its development; its amount is
determined solely by the temperatures of the bodies, between which the calorific fluid is
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ultimately transferred”

Thus, Carnot offered a simple truth - just as a water mill cannot work without a difference in
the levels of the tanks, no heat engine can work without a temperature difference.

Carnot's theorem and the maximum efficiency of thermal machines that is justified by this
theorem are so convincing that they became the basis of classical thermodynamics and were
reflected in formulations of the second law of thermodynamics articulated by Clausius and
Kelvin (as well as in the hypothesis of the heat death of the universe). This theory became the
ideological basis of a new energy industry and the fastest technological progress that has led
us to the relentless exploitation of natural resources.

Recognizing the far-reaching consequences of such a technology, almost at the same time,
genius scientists (including Maxwell and Tsiolkovsky) have questioned these laws, and the
discussion emerged in which, at various times, the greatest scientists were involved.
Unfortunately, this discussion could not stop either the rapidly developing, environmentally
hazardous energy industry, or the research centers serving this sector.

Due to this situation, in all types of power plants that generate useful (mechanical or
electrical) energy from heat, high-temperature bodies participate in some forms. For example,
inside the most popular internal combustion engines, temperature rises much higher than 1000
degrees. This means that mankind has not been able to create an efficient, low-temperature
converter of thermal energy. On the other hand, scientific observations confirm that nature,
under conditions of small temperature differences, can generate vast, sometimes devastating
amounts of mechanical energy, and we systematically observe this, although we have not
fully understood their nature. Since the main source of energy for most natural phenomena,
directly or indirectly, is the outer world (the sun), we can relax and assume that everything fits
into the framework of classical thermodynamics. However, this is not always the case. Over
the past 15 years, dozens of articles and 4 monographs [1-4] that | published, have discussed
many amazing processes and natural phenomena, which cannot be explained by the laws of
classical thermodynamics, but can be explained by the more general laws of physics. As a
rule, such processes occur in the complex thermodynamic systems, in which transformations
take place at the micro particles level (chemical reactions, phase transformations,
photosynthesis, etc.)

It is well known that Carnot's theory is not universal and is valid for a certain class of thermal
processes, since it discusses the issue of obtaining mechanical energy from heat through the
periodic alternation of compression and expansion of the ideal gas. But it is overlooked that
more perfect processes exist.

In this paper is shown, that in nature, completely different processes of obtaining mechanical
energy from heat can be observed, which leads to such conclusion.

The most interesting example of this is provided by the processes in living organisms, in
which mechanical energy is generated by polymerization and deformation (shortening) of
muscles or protein fibers under the influence of poor signals of ions. The same processes
prove that their effectiveness, contrary to Carnot's theorem, depends on the physical
properties of the bodies involved in the process.

24



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

The existence of such heat energy converters allows saying that there is a certain class of heat
engines in nature, and they can also be created artificially, which can be called a type of the
electric deformation generators.

2. Theoretical bases of operation of electric deformation generator of energy

Suppose that we have a cylindrical rod of a porous structure with a length L and radiusR,
which, under the influence of a small signal s, is undergoing structural change
(polymerization), which is followed by its shortening. Therefore, if the signal is periodic, the
end of the rod will make reciprocating movements. If we apply a force or hang a weight M on
the end of the bar, then it will start doing work. It is natural that, without external energy
supply to the body, the performance of work will cause its temperature drop and the process
cannot continue for a long time.

Accordingly, if the shortening of the rod is accompanied by the release of energy, then its
opposite expansion (relaxation) process must take place at a low temperature, during which
the rod will receive thermal energy.

Now assume that through the pores of the stem, a certain type of liquid (or a mixture of
liquids) flows in it every second, which, due to the same small signals, is undergoing
chemical transformation, as a result of which heat is released. In this case, the generator will
continue to work for a long time.
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Fig.1. Scheme for physical modeling of energy generation in a living organism

If the frequency of the signal is f, hertz, then the generator will produce power
N = Mghf,, 2)

25



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

Suppose that the liquid in an amount of 2zRLm flows into the porous material from the
cylindrical surface, then the heat released as a result of the chemical reaction will be equal to
the amount

Q =27RLmr,, (3)
where m is the mass of the liquid passing through a unit area per unit time (kg/m?sec)

r.- the thermal effect of chemical reaction per kilogram of body weight ( j/kg).

If only » part of this heat is converted into useful energy, then capacity of the device is
defined by the formula:

N =2zRLmr,7 , 4)
and this means that the rest of the energy 2zRLmr (1—7) is released as heat from the

cylindrical surface of rod. Accordingly, inside the bar, there must be a heat flow
g =—AdT /dr with a radial direction, for the determination of which it is necessary to solve
the problem of thermal conductivity in conditions when heating is provided in the body.

If we assume that chemical reaction occurs at every point in space with the same intensity, we
will have g, =2mr, /R intensity of energy release per unit of volume, and the thermal energy

balance equation will then have form:
_zi{rd—T} CLA R ©)

dr| dr R
which leads us to the differential equation of stationary thermal conductivity:
d’T dT  2mr
_r= X _ X (1-n)r , 6
a? ar - R O ©
while the solution of the latter equation will be as follows:
mr )
T=T_ —-——2@A-n)r 8
o~ e LT ®)
Accordingly if the temperature on the surface of a cylindrical rod T, is known, we obtain:

77:1_2Tmax _Twi.
R mr,

(9)

The heat removed from the cylindrical surface can also be determined by the energy
difference between the entering and outgoing liquids with temperature T,and T’
Q@-7n)=22RLm(c'T"—c,T,), (10)
therefore, taking in account (3), we have
c'T'—c,T,

n=1-"oe, (11)

X

or, If the heat capacity of the liquid obtained after the chemical reaction slightly differs from
the initial value (¢'=c,)

n:l—AT‘;—O, (12)

X
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As we can see, the efficiency of the considered heat device, unlike the Carnot heat engine,

depends on the properties of the material, which means that Carnot theorem is not valid.
The movement of the liquid in a cylindrical surface means that, just as in the movement of
blood, the flow velocity near the surface of the rod experiences pulsations with some
frequency f and average amplitude v . This means that during one fluctuation of speed, the
liquid reaches the distance & ~wv/ f inside the bar. Also, because the temperature rises
towards the center of the rod, the temperature of the outgoing flow will be the higher, the
deeper the liquid reaches inside the cylinder (AT ~ &(T,,, —T,)/R). In addition, the amount
of entering/outgoing flow in the cylindrical surface will be equal to

m=0,5k; pv, (13)
where k, <1 is the porosity of the cylindrical surface.

Accordingly, if we take into account that & << R, the expressions 9 and 12 give us:
12 4f

n=1- AT, (14)

£ Ky Pl
where k; =0,50° is the energy of turbulent oscillations or normal turbulent pressure near the
cylindrical surface.
Let us consider what result this expression gives us, on the example of a human muscle. 1
kilogram of blood contains 1 gram of glucose on average. As a result of the decomposition of
one gram of glucose, 15580 joules of energy is released (r, =15580j/kg). Blood is

characterized by the following physical parameters ¢, ~4000j/(kg*K), p=1030kg/m?,
Thermal conductivity for organic proteins A = 0,4w/(m*sec). Let us assume that the porosity
created by capillaries gives us k, =0,0025 and the pulsation speed is 0,25m/sec

(ork; =0,031m?/sec?). In addition, we should take into account that f ~70HTr,
Accordingly, from (12) and (14) we will have:

n=1-0,257AT, (15)
If we take into account that the increase in the temperature of the blood coming out of the
muscles is not significant (AT < 2°), we can conclude that the efficiency of the muscle is
within 50%. On the other hand, according to Carnot's theory (formula 1), under the conditions
of such a small temperature difference, the efficiency cannot be even 1 percent.
It should be noted here that Swedish scientists have developed the material that changes size
under the influence of a mild electrical pulse (https://hightech.plus/2019/10/30/novii-material
). Scientists at the University of Linkdping have discovered a new conductive polymer, the
volume of which experiences many changes when exposed to an electric current. Therefore, it
Is quite realistic to use similar materials in order to conduct research in this direction.
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394965 gogogdom dbgwros ™300 ©539@9-0539Mm9dw0l  3MBLEMW305Lmb FgsMgdom,
G903 0949bgdl dbmerm© 30639 IBOMWHYBS© LORIHMOL. JoMOMII® g 0dom s0b-
169%5, HMI MOBOEGO LoggbOOL b9gdoldogHo s3d0TYdS FMOMBMZL LobMYYdIWM G306~
0L 9993060905L, bmem dMHMHIBSO MOBOGMo Loggbm@mol sddodgdol GBogEmMmgdo
9O®LIBIHYOH06MD FgIMIO0m 153050 393M0s: LOFOMMS MMIOEHOWB ,BodmMbgEol”
MBOHMD3gYmR; BMLEHO oxMIOL Lsbs30g530M 5TMEBOL YooFM; 33900l S WIX-
©®dol EOHML FosO03500 IMIMMIOL M HBOHWB3YLYMRs; 59MHMP0BsT03MM0 FoIbMEGdOLS-
396 3MBLEBHOMI300L PBMMO (339 AZ3900L 3H9b03MMO LoTMOEgdgdOL YOO MBIgEYma3s
5 bbgos [10]. 439esx3960 gl 03930 M0 ool FoBOHELL. sdd0TGOMWO EILIdMMBIdY-
o bsxggbeol godsMm3z0l dm3Emdol gobMEOL om35¢obfiobgdom 933035wgbd Mo
96963930390 99L5dEgdMdYdol dolomfigzo bs dmbgl dogaro LolEgdol dsbobs s
BmIgdolL 999amdo BOH-.

B99mbligbgdmE0sb 958m3obscgmdl 31bsdgbE Mo ©ab3zbs 9B9IJBH™MOO IOMHYY-
69050 35@9M909gdol d94dbols glodrgdemdols Tgbobgd. 53 0o gdom >lsbodbs-
300 5396030l 999MH g0 83o3gddo s hobgmdo d0dobstg LsdmTomgdo gOMLoggbmEOos-
6o 5960 M3mLIMLYIOO LHROMIEMLBM 535M5EgdoL Fgddbols globgd. B ImBszoe 3MMYdE9ddo
390035¢0b{obgdmwo Mbs 0yml 3006303 sbowo 3m3d0boMmgdMwo IMs3900560 LOL-
G995, OHMIgEoE 9g0393L 30396M039M00 3MBEGHMOL HgdYIPM0m0 ff30m; sboen 3mbLEMI30Mw
9sL5¢EgdL - BH0EOboL S B0b0EIYIL, WOoMMbOL Fo@Mm0EJIO00 3MI3MBOEGEHIOL s bbgs; 5d@o-
9IS 3530905 3MBLENI3093L s bbgs Lobol Lvy3g®Egdbmermyogdl.

505805 ($9960360 3OMaMGLOL dgEo sOBO, HMIGEOE FoMIMSE0s HoMmBMTMOL 3ldm-
bH BogM39bg 39369 B9IMJIggdOL [goMmMadl, oD 53oLMSD Fodm0dTs393L sligoo gog-
b0l 033005300l 2HJILS S LTS5 gdYOUL.

WoBHIPGYOd
1. 50908300 m. 39nBoDH0O3IS &. 2, 306390 bsffowo, Jmmsobo 2018
2. 5©g0d30wo m. 3gnxzoH0og3s, @. 2, 3gmeg bsffoero, Jmmsobo, 2018

3. 5©g0d30wo m., x0dos 9., 50g0dz0owo 3. 39003060l bodmbgdolidgdyzgwm bsgmdzangdo, ¢. 111,
Jmmsobo, 2016

39



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

Hogwuxos JI., [TerpoB H., PomanoBckuit FO. Dxonormgeckue acnekTsl KOCMOHABTHKHU. M.: «3HaHHe», 1986

Bypnakos B., Enanckuii H., ®unun B. Buisnue 3anyckoB paker «lllatn» u «EHeprus» Ha 030HHBIN CIOH.

Bectank AH CCCP, Nel2, 1990

Sagdeev P, Cumbou F., Managadze G. Weltraun and Erde, Berlin, 1980

Sagdeev P., Managadze G., Martinson A., Adeishvili T. et al. Space Research, v.q, G-Britain, 1981.

8. 5©g0dzowo m. bgewmgbmn®o s 39693Mm030 Bydmddggdom 4s9mfi3gmewo 0mbmbgghml bmyoge-
00 M3303290M0 dm3¢gbol godm3zzargzs. bLoMdEHMMm™ OLYMHGH30. MdOOLo 1995

9. Bmaco M. AHTpomoreHHOe Bo3eiicTBre Ha OmKHEIH KocMmoc. [Ipupoma, Nel16 1998

10. ITmakcuu A. TexHOTeHHBIE BO3JEHCTBHS Ha reokocMoc. 3eMirst 1 Becemennas. NeS, 1999

o s

No

The Influence of Launch of Transport Space Systems On The Earth's Atmosphere
T. Adeishvili, N. Berdzenishvili, G. Dadunashvili, Kh. Kikalishvili
Summary
The environmental problems in space exploration sphere as well as major factors of negative impact of
Space-rocket operation on surrounding environment ore considered.

LogMEOLS S MHMOL MIMMHOJOIOL BMYogMmo S3gdEoL Tglisbgd

900960 MM 35d9x-0sbs®sdg, 356565 BoGgodzowo
53930 §96Ogmeob Lobgedfoxnm mboggdlodgdo

3BLAMgBHo. Loz EOLs s PMHMOL BOWMLMROM 3MMdIIGOL Mol LoobEIMgLms LogMEo-
Lo o OHMOL 3mbs33900900L BHMEMBS-EMEMdOL 3OHMdEYAs, HMIJWOE ©395300MdMW0s 49MBYE)-
600L HYEOGHOMOMIOLS s JMNOHMMEMBOL 3OHMBEIYIsBMB. 3. MHs0bgbdsboly s 5. yMoWbdsmdol
9096 LogMEOLY s POMMOL JoM0MSEO S3gdGHIOOL BOEWMBMBOWOO sb5WOBO LodmEmm sbysMHoTom
3©0®85390L 00 0@PBL, BHMEgcrog oIS 30Y0ILAS 5068H50605 530U BYerSHOIGMBOL 0390H0ST0

3357D5.
05395600 bodg3980: 3026302996985, 06(39635¢70, bo3@ag, M, 35bd3s, JHOOOGMLICIMBs, (99-
aSHOLIHMBS, LYHEMBS, JF3CPOLNH0, 56300985, bOMIOCrMBs.

39635690 Gombingmbo 3561 Gsobgbdsbo (1891-1953) ,,d9L589 3H0OEHO30DOL™ b
B9Mm3mB0EGH030HBIoL §M0-9MH0 oYM (BMOOE e300 9MHMS). 080 0M3Egds XX Lov-
39960L 89360969008 BoEMbmRool Yyz39wsBy MzsbsBobm Fo@mBmdsygbao. 3 3MMdY-
3ol 396 1928 gl d0dwgbs bdgu@obosbo BbsTIBEHWGMO odm33wg3s ,,03M39 - OMOU
R0MbMR0Ho INIRZMHYBIOL BoEMLmEs”, MM dos dm3gdEos s063Es0bol Mgwsdo-
MOHMIOL 0JNOOOL BOWMBMBOIOHO BswoBo s 991935393900 MOOYOBIWIOHO BOwIM-
bR 306398305 LOZMEOLS S OMOL Tglobgd.

5QMER 300196350 (005 1923 Fgarl) 30@LdYOPOL MBo3gMLOEIGHOL 3OMALM-
60, 993609609008 BoWMLMBOOL BsgMHMSTMMOLM M (305300l 3MgHBoIBEG, LogMEols s
OMOL BombMR0OHO 3OMIWGIoL 36mdowo 833193560, 1963 (gl 356 9dmodzgybs
199659960 65d6O™0 ,,Lo3ME0LS s OMOL BOWMBMBOYOHO 3OHMIWYTYO0”, HMIgwoa
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©M90©Y Y39wWsHg VOMYIMMOE 0MZds 53 3MIMdEYIoL 33930l OLEMEM0sT0. 5. FM0Mb-
059990 gL M50bgbdIBOL BOWMBMGBOOLOYD OZ5¢GONEE MZEOL, MYI3s BA0MSE 530~
Lo 3oLogwgdeol 35LsBOOLL 3M0EH03MEs© 99B50BYOL s LHZMMG 3MBEIBEOL
»3060L30MYOL.

d399mm 9939b9000 LogmEoLY s WOMOL FoErMbmBool MHodYbodg bo3z0mMbL s 35639-
Bgon Mo0bgbdobolls o gM0MbdsAol MZolsBMOLYdOL Abgoglgds - goblibgzsgqdsls 53 bo-
3000bmob ©35380609d300m.

6039 InSHBOMZbOL JM0-9MH 09350 0bBHIMHILL LOZMEOLY S OMOL Jmbs3zgmgdols
30636096 @™doL (BHMemdol) 36OHmdds Fomdmoygbl. gl 3GMdEgds 30 Fm0oEs3L MMM
LogMEoL 8Mmbs33900900L 0BEJMZ5wgdOL FobMmd30L, 15939 JONOMWMBOL 3bMdOE 3GIMd-
93sL53, OMIYE0E S063E0bol MgEsEH0OHMIOL MYMMOO0L BsdMYsw0dgdol 9909y 033w~

356m5 (396L53NMdom 3936096900l Gombmgzos) 256(Y3939wro 30l MdOYIEL ForBm-

5Q096L.
L03MEOL 3OMdEYIBMD 353000900 MO39 FMsBOMIBOL YIMHIIIL 03YHMBL

Lo®dol Imbs33907900L BHMEWMBdS - YYEHMEWMOOL Ls3oMbo. MHMYMO Mbs 350A0bMmm Log-
M3990 900356900LsR0 ITMEMGOMEo LoaMAol MmO IMbs339000L BHMEMdS? Loa®dol Mo
9mb5339000, G®MIgerog ghm LobEgdsdo GMEos 9HM-9HMNO FomPboL Q95RO gdOL  Tg-
©9250 dgL5dEgdg0s MMBsBMIM 50IMBBEYL. 53 Bogd@ol 9830M0MEO EILHdYMYdS F9ma-
90905 306500056 0v) Bom 9OHMID6gMb 0303 s Fom FHMEWMBSL 3ZWO3 O35~
3960, gl x9M 300093 56 6063l 0T, MM Fomo PobE3ow3539d0L Fgdmbggzsdo bbgowolibgs
06906030 (009MHIMO, 3MS30EI30IE0 S 5.9.) doergdol Bgdmddggdol 99y LYmebs-
BmIm 56 obl. ymzge 990mbg93580 MA03MEMSE S19m0 FGUodWGIMOOL FodMMOEb3S
8900gdgEoo.

590b Loywdz9W By Moobybdsbo M3wol, MM LogMEgdo WIMOMYdMWOo Log®mdol dmbs3-
39900l 3mbMH)9bGH™MdOL olvdmMgds 96 votymals, 9.0. 89993b9ds IMdgdgwos. 9o -
9600 359mbd35L 00 03590 bgogl, HMI Jomo GHMEMds 36396300 IBR0boEooL Lo~
399590000 J0300M™. ,,000090v)E0 FobE900 08539 BLOWOEOLLS YY) 565, HMPILOE 0YO
Ubgo 500a0BY 2500023593L, - H9Mb 00, - 9GOl 565 999936905000, 5M1599© 00 TbMEM© ©Y-
13060300l Lsdrsegd0m ©0bgds” (1, §3.24 ). gb 03sL BodbogL, MM LogMEgdo sdmMg-

0 Loa®dol mbs3390093L B396 3™ Yd FHMEgdL, T3S 99539 MBEGO0m Tgbodergdg-
0, HMA 3500 MMbsBMIM gMfimmm. s®EgM 990:mb393580 WMY03O Hobsowdgamdsls

56 $5350909gd0m. 6039 509 993035¢96@M0 3608369 Mdol Imbgs. 583356 s0HgMgdl
50bgbdsbo 993035c09bEHWE 50HgMgdl fmEadlL, HMIgEmsg FJddsmo@gdol d9d93bgdslmsb
36530560 3530060 565 5J3U.

5. 360ddsmAobEm30L 3006303 FoLHMIB0S M0bgbdsbOL 3b39bE0MbswolG MmO
035¢5DMoBo LMoL dMmbs339mMOOL  BHMEWMdOL Jglobgd, mwWdzs 0go mogzolbdbMog, o3
035LsDMOLL Log®mdol Imbs33900900L BHMEMdOL Fglobgd SHBMLEHIL. 3MBYOWYIbEHMdOL
360200985 Aol Mo sHBOHOM gldol. ghHo Fgmb393580 35615305 LOZM(39TO FIWSSWYOWGOL)-
o 9M03569m0LsR0 sdMMHYdMo Loamdol Imbs33900900L BHMEEMdS - MEHMEWMdOL dgls-
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b90. @sMBYds vy M5 BHmeo Loy®mdol dmbs3zgmgdo, 35d0b, Gmas dso LogMgdo 9gMHmIsby-
00b5396 35dMOGOM? bmA 56 T9odEgds 3035M9OM®M, M BoBOIMMO doggdol Bgdmddg-
900l 99939 F500 GHMEMBS I0MPZG35?7 08039 J0MHZS s0LAOL, MHMOL b M35~
00l GHMEMdol dglobgd Mo LobdMMbMo LYsMOIE M) GOM-gOOL, 3IJ35m, 53G0S~
do §530000m, 3933000005 009 565 330003 359BI0EM™ 500 LobJMOMbMEMds. dgmg 990-
bgz935d0 bogdg gbgds dm3999e0 LOEOOL 5 LHZSBMB, HM15TGE 930l M3 BHMEMdOL
L530mbl. M®BGds M) 965 LORMAOL IMb339000 96 MMOL 06EYMHZ5E0 M530L0 MH30L  BHMEO,
099 95U Bb3s 5p0wDHY 4905303BM? 3b62M96EMdOL 53 S139d@L 5. 3MH0MdsmBo ,,003000
362 96@ MOl Mfimgdl s SOBYOOMIE 3303 3B39D6305oLEHMMo® §Y39BL M30:b9-
M0 ©IB0bO(30900L ©5339d0LS S 99936900l FglodegdMBdOL YYsMymazol F9EIRP.

Loz EOLY s OMOL 3MbaMMBEMBdOL 3BIMdWGTs dmoEIMmE 3953d0MHGdIMWOs G-
00 dbMH03z 39mIgEHMO0L MHYsGHOMOHMBOL, brerm dgmeg FbM03, 9OHMNOOMMEMOOL 3GIMdM]-
3sL9b. mM039 d900bgz935d0 5. 2M0)3d59F0 JOMHOMIIE JBHLAYdS M50bYbdSLL, P To-
063 9mGH0306090Mo© 5565¢00BgdL  dob 3mB3IBE0L O MOORObIW MG FMLsHBEOYOIOL s~
9 g359L mMH03g 3MMdgdol dglobgd.

36Md00s, HMA 4gMmIgBHHMHO0L MHYSEOMOMIOL 3OMdWYTS 56159330 MMO JgmdgEMo-
2o bobEgdgdol Foedmdmdol 990y Fs8MmYse0d©s, 56599 9330EIMHO gMdgGHool
965©IM0MdOL 30639330, s1g0 3OHMIWYTs 96 FodEwgds LLMoym, 3065006 g33wo-
QM0 29MIGGHE05 565 FoMGHM M5O TgLdEGdGE, 5M5F9E SOBMEMENIO 29MIGEHM0S©
0030JIMQY. 5159330 IM0 49MmdgBMHomEo LoliEgdgdo, HmAwgdoa XIX bowmzmbols 30-50-
056 i gddo Bsdmyser0d©s, 0bgmogg 393356103 gool 3093IEB00m F98MmEOMES, Mrym®3 do-
Lo §0b59m®mdg0 93300 M0 39mdgBHMmos. bmMgE s80G™A3 dmgwo Lod(j353000 @sOLZs Lo~
300bo gOM-9Mm0 Jo09bol F9d0s6M0Egd0l 36-:030gR0MJ0EMdOL dglobgd. 58 3GIMdEgIsl

30639005 5. 3999635690 d0ogd30s YMMoMgds, MHMIedsi3 dolo 3oshy39de 3mb3z9bEombs-
wobHdob b8d3z9wbBY BEOWS, FogMsd 03039 3OMBEYTS Y39EsHg LOEYMBOWSE o063 M-
0bgbdsbds gobobos Job Bgdmbligbgdmer (oabdo ,,L03M3g - MMOL FMmIV3MYOOL Fogrmlsm-
005”7, ®50bgbdsbo M30L, HMI 9330EMMO S 9659330 VIM0 3JMIYEHO0JOI0ED O3
9OOL 56 dgodwgds 130653 bMds 309b0Fml; oMo Fomsbo FJddsmr0@Egdol mazse-
LYBOOLOM 993035¢9gbEBHWIM0S. gb 0Bl 60TBOZL, MM sOEG JMO FomYIbO 56 SOl MRO™ F9I-
350030 96 MBOM I3M0, 3065006 sOE 9O Fomsbo F9dgEbgdsl s6 FoMdmoygbl, Mol
300m3 350 39905003 9dd - I3MMIOL 3M903539d0 5O 0gfgmgds. Bmyx M, 339db9gds
50bgbdobo, 933woEMmO 4gm3gBH©mooL 130M5GHJLMdL dol 0bEGmosomm™mdsdo bywsgzgb.
3oOO3, 933X0EIO0 39MIgEHM00L 5JLB0MIGO0 MBOM MZ5LsRobMS, 30MY SM6g33e0-
Q©IO0, 853650 LodMEMME MHo0bgbdsbo 933woEMO 29mIgBHMOoL 53 M30MOBHILMOLSE
56MYmRL. 030 M3eol, H™A B396 93300 MO LogMgdo 33bM3zMMdM s doh39vWO 356G 93-
30Y)H d0356H9090L. g B396 96593300M LogmEgdo 303bM3MYdEOm, 35806 56593~
30MH0 BHME®dOL d0doMmm9gdsbo 0liggg 35wlLshobm 0469dM, MMAMM 9330 IOO.
505L0956539, M50bgbdsbL TglodEgdes d0shbos, 5659330 MMO FgMIgEHMOOL Jomzowlisho-
Bmgds. slgor 99dmbggzsdo 30 9330EIMO gMIgEHM0s FNE0BI® 356MRSZL 3CI030¢YY0-
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900 3609369@MdSL.

d9m6y 3Gmd9ds, MMIGE0E MIMSEME ©395300090wos LogzMEoL dMmbs3zgogdols
5 MHMOL 0b63HYMZ5gdol 3mbYMWIG6EHMBOL 3OIMBGILMID GOl GOOOOHMYWMBOL 3GIMD-
90s. 030, OMYMO G 3BMdOO0s, Fo6TM0dzs 506300l MgEs@orM™MdOL 3305w IMHO Mg~
m©00b BsIMYse0dqd0L d9809y. 9063@506599 boEH™Mbol LogMEols s POHMOL MYMEOO5d0
05339090 09 LogME9d0 IIMEOHGOME0 bEMIOEIGOGIOL SBBMEIBWOO JODNEOMLITOMDS.
9L 306398305 3Wslo3MNE B0B03IT0 J9dsEH™MbYdME TmMl dmddgrgdol 3006303l gdysmgdm-
Q5. 00 dgLOdEgdIWHE M3oEs IMJdggdol Yobog A539dsL Bydolidoge dsbdowby.
3H500s, 50 dgdmbggzsdo dbg3germdsdo ogm Lobsmerols LobJsMg. s063Es0bol MgEs@0vy-
H00L 09O 30 b dmddggdol 360630306 s8mEOL, HMdwol dobgwzom dmddgwg-
0oL 350053995 bgds LogMEgdo sOLYDdMEO Fw)53535¢0 3496J3HYOOL Yozl ABOm s Todolso-
@539, bLobsmnwol Lokdseg, 0MIi3s MLHOSBILOS, ToaEed To0b LoliME0s S F93MEIWYd0-
Lom30L MM 1dFOMMYOL. 55l 30 F9YRs© FMbEIY3L LO3zM(39d0 OTMMYOMEO brMmdowgdy-
B0l 9OHMNOOMMEMOOL MHYsGHO0MOMDS. 1L03MEJI0 HTMMIOMEO MO bEmIowgds JOHO
9md®530 LobGHdol J0dsEm0d FGBodEgdYE0d JONOOMEO 0YmU, BoaEsd 56 0yml JOMMNOOM-
<o bbgs LobGdgo0Esb 2sbmIzol d99A9. 5d0GH™MA FdEgdgE0s 330 LogmEgdo
596930 BE®IOEMdJOOL SOLMEWMENMMO JONOOM™IOL Tglobgd. 0go bbgoaolibgs
9005690500 bbgoslibgs 3603369cmdsly 00gdl s 53580 8yMTsMGMBL gOMOOMLIMdOL
905G 0OHMBS. 535LM9bs3g, JoBbgME0s, MM sMHEIOMO IBOBOE0S O MOl MB30MSEILO,
36030906900, 30650056 Jsmo 360dzbgermds IbmEwm@ ©s Fbmem dmEgdwo bob-
A990L BsMRGI0M 2oboLEBOZMOS s 53 LOLEBIIGOOL FoMYdg SHBEOO 56 5J3L.

5063350b0b 59 30D03MMH0 09MOHO0L LyRAZ39wBY Mo0bYBdIBO 54 0dgdL Bowmlimgo-
w6 3mb39BE0sL LogM3930 ITIMEGOMEO bEMINWMBdYIOL GONEOMMEIMBdOL Tgbobgd.

506335060, 01939 OMAMO 3 BoBM, OMIGEdsi LobsmMEOl LoBJsMg goblsb®3M, 08 Y-
090000 53mEol, ™A Lobsmeg 3oM0gE LogMEgdo 4z9es J0TsMMINGdI0M MSbsBIMO
LoBJoM0m 3039 Yds. 535D IR¥ABIOME0 5063E50b0l gHmOOHMMMdOL MgmMos

50bgbdsbo 30 Lobsmeols LoBJsMOL 3MBEIOBYIO0? 56 305YMBOEIYdS S Bo3ombls
©WMy03296 35680 2560b0es3l; Lobsmerol BLoBJsMOL FoLsBMBsE 9930w gdIWos BMI MO
LObJOHMOEMO Lssmo LogMEoL LbgsILLIZs 5B FMZsMI3BM™; gl 60dbs3L, M Lobso-
ol BoBJsMOL gobmdzs Hobolifio® gmeolbdmdl gMmMHMwEMdOL 3mEbsl; JogMsd, dgmeg
dbm03, LYsMYOOL LObIOHMEMPMBOL sEYJHOL 9B JMMNPOMMYWMOOL Q5BMIZOLIMZOL v+
3090905, HMA Fobslfot 30390 Lobsmrols LoBdsmy.

50939050, 904365 wmy03mco [iM9g: 90Tbg00LoYD ITIMGYdMwo dmzwgbadol g6M-
0OOMIMdOL L9650 B396 939L5F0MMgds Lobsmeols LoBJsMOL 3MmELs, brmwrm LoBds-
Mol 2oLdBMTs© 339L5F0MMYds JOHMTBIMOLHYD  ITMEOGOMEO TMZgbgdol 9PHNEOMM-
@mdol (30mbs (2. 256).

5. 36M0m3dsmdo 3o LogMEgdo sdMMdE0 bEMIogdgdOL 1by3dome@ ToMEH 03 Poblow-
361905L 3300535HMBV. ,,0M0 bMIowgds” - HgOl 00, - BHO3MEWMYOIMSP JODEOMLIWOS 0
530D03MMO© 8919dgdgos Bbgs bmdowgdsms sMLYIMDS, HMIgEoa Mmdo oo dmeol
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096905 9mmo3L90Mw0” (2,23.257). 59 gobloBmzmgdsdo dglodhbgzos o3Gmmmyow®mMmds.cvy)
M6 bmdorgdsly oMol dglsdg bemdorgds 56 sMLBYdMBL, dsdob, b, JOPEOHMMEOS,
059650 36MdgdsL BHMGg 59 dglsdg bmdomgdol sMlgdMmds FoMdmoygbl. 9HmEGmMY-
@Mdd bemd bbgol sMoxzgML 56 60dbsgl, oMo 0dols, MHMI MM bmdowgdsl dmemols dgbsdy
bM30gds 56 sOBYOMBL. 53965, M50bIBdIHOL MZoELEBMOLO JMMOMOHMYEPMIOL Fqlobgd
RO® B58wYI3w0560 O TR0 JMYOIE0S, 30MY 5. 2M06dsMTOLS.

LogMEoLy s MMOL Fglobgd 3. MH0bYbdBOLS o 5. FMOMBBdSTol TgGbgIEgdIMS
AL ogLgds - 2oblibgzsg90s LYOBEIMYLMS 58 3BIMdYIOL T33)35MINSM30L s Lozombols Jqd-
M0 3353905l gaLIHLMGDS.
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I'pronbaym, bunocoPckue nmpobaemsr mpocrpancTsa u Bpemenu. M., 1963§.
. 1. 535000560, XX bom 39960l bo@yHrzommbimgos, 2010§.
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Spase and time on some aspects of theories
Eteri Ormotsadze-Makharadze, Manana Chiteishvili
Akaki Tsereteli state University
Summary

In the work discusses the similarities differences of H. Reichenbach and A. Grunbaum’s views, on issues
related to space and time, such as the congruence of space and time, the problem of simultaneity; it is interest
also to the authors argument about the relationship between time, order, and causality, Wich deepen the ideas
that Einstein ~ formulated as a physicist.

For example, Reichenbach thinks that there is no absolute direction of time, that is why the direction of
time should be determined by the increase in entropy, however, either it has no absolute significance. The one —
sidedness of time is essentially probabilistic. As for a. A. Greenbaum, he explores the problem of the direction of
time through the reversible and irreversible processes in nature. In his view, the assertion of time is not entirely
equivalent to fact that time flows in one direction.

Key words: congruence, interval, space, time, measurement, simultaneity, relativity, inequality,
Euclidean, marking, probability.
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Influence of Vacaum on Humans and Animals
T. Adeishvili, N. Anasashvili, D. Chkhirodze
Summary

In this paper discussed the influence of vacuum on the humens and animals. In this case, the
Astrocosmonavts loses consciousness, which is realired by epxperlling air from the lungs and due to dysfunction
in our vital organs.
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NUMERICAL MODELING OF REGIONAL AND BASIN-SCALE HYDROPHYSICAL
PROCESSES OF THE BLACK SEA
Demetrashvili D., Kukhalashvili V., Kvaratskhelia D.
Summary

The paper presents regional and basin-scale numerical baroclinic models of the Black Sea dynamics
developed at M. Nodia Institute of Geophysics of Ivane Javakhishvili Thilisi State University, which are based
on the full system of ocean hydrothermodynamic equations. The basin-scale model is implemented for the entire
Black Sea using climatic data with a spatial resolution of 5 km, while the regional model, which is the basis of
the regional marine forecasting system, is implemented for the Georgian sector of the Black Sea and the adjacent
water area with a resolution of 1 km using real data.
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3. Surmava A., Intskirveli L., Kukhalashvili V., Gigauri N. Numerical Investigation of Meso- and Microscale
Diffusion of Thilisi Dust. Annals of Agrarian Science, v1.8, N.3, 2020. ISSN 1512-1887. pp. 295-302.

4. Surmava A., Kukhalashvili V., Gigauri N., Intskirveli L., _Kordzakhia G. Numerical Modeling of Dust
Propagation in the Atmosphere of a City with Complex Terrain. The Case of Background Eastern Light Air.
Journal of Applied Mathematics and Physics. Vol. 8 No.7, 2020, pp. 1222-1228.
https://doi.org/10.4236/jamp.2020.87092. pp. 1222-1228.

Numerical Simulation of Thilisi and Rustavi cities air pollution with Pm2.5.
A. Surmava* **  |. Gverdtsiteli***, N. Megrelishvili***
** |nstitute of Hymeteorology of Thilisi Technical University
** M. Nodia Institute of Geophysics of Iv. Javakhishvili Thilisi State University
*** Georgian Technical University
Summary
Through the analysis of the data of experimental measurements and results of numerical modeling the air
pollution of the cities Thilisi and Rustavi with PM2.5 are studied. Data from expeditionary measurements and
natural observations are used as initial and boundary conditions for numerical modeling. The influence of
meteorological conditions and terrain on the formation of the microaerosol concentration fields are determined
by analyzing the results of numerical modeling.
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St. Numerical modeling of PM10 distribution in the atmosphere of Rustavi during
westerly background wind
N. Gigauri, A. Surmava, L. Intskirveli
SUMMARY

Based on experimental measurements and monitoring data, the concentrations of microparticles PM10
scattered in the atmospheric air of Rustavi were investigated. The influence of road traffic on the level of
pollution of the city's atmosphere is evaluated. The concentrations of PM10 scattered in the atmosphere in the
city and its surroundings are experimentally determined using a mobile device. Areas of maximum pollution
have been identified. The diurnal picture of the spatial distribution of PM10 and the characteristics of its
distribution during the westerly background wind were obtained by numerical modeling. By analyzing the wind
speed and concentration fields, it is accepted that the spatial distribution of the ingredient areas is determined
by the background wind speed and direction, the dynamic effects of the relief and the local circulation systems
formed by the diurnal change of the subsurface temperature.
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RELATIONSHIPS BETWEEN EVOLUTIONARYLY STABLE STRATEGIES IN
EVOLUTIONARY ECOLOGY
Beltadze G.N.
Summary
Using evolutionary game theory in evolutionary ecology, it is proved that populations are subject to an
evolutionarily stable strategy (species). No other strategy can win over it in the population, because its
adaptation to the environment is less than a sustainable strategy. Relevant models are listed.
Key words: evolutionary ecology, evolutionary game theory, species, population, Evolutionarily stable
strategies.
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Numerical modeling of the distribution of heavy metals in bottom sediments of Paliastom Lake

Girgvliani A., Dzneladze A.
Summary

The paper presents a two-dimensional numerical model of the distribution of heavy metals in the bottom
sediments of Paliastom Lake. The mentioned model is included in the project developed for modeling the
dynamic characteristics of "flat" reservoirs and is implemented in C++ language in the Visual Studio
environment. Validation of the model is carried out by numerical experiments for different metals. The article
presents the results of the simulation experiments conducted in order to predict the possible distribution of
metals under the conditions of probable model atmospheric exposure.
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302960 39360969855, BGdgerog 3o60boersgb @sbdsRBol bbgssbbzs 300050696998 Teatools w9000~
IM030030098:9¢7985b, 00en935 060mHIsc05b 9302b0L39G960L @ObsToz0b, Lsbgmdadol gs3639¢79-
Bobs @ 500 30¢m8029(0 396509806 Ggbsbgd. 500039 5BHO, ¢rsbIsRHOb g302¢mg0s U939
9b98s 930b0bH98900L bAGIHIOL, 39bg0sbs ©s ©@0b50 5L, bpsgermdl  ¢rsbdsidgbol sgero-
9856 bogpgbs s mmdo, dsb By s@s80560L bs00s680L 3o3cn9bsb. ¢rsbdsazhol 930¢ermg05d0 dg-
G5008969¢00 3000302696(99800056 3560b0er9ds G1396509-9¢m8s, Pgscr0 ©s 50335G0 Jo@gMmbs 3G0br03)-
@@ 3sbbb353098s 56007900 ¢rsbOISRHIH0 U3aerols dokoso, 30063935 )s160 bgwogz0lgsb.

5bdsgxBol g300¢rmgool b39p05¢0ldgdol s0mpsbss 36sgdozerams 3sbbsbrzemb 3(0B039¢0
@3 Fs3¢m0 bs306b96035300 36083690780l ¢rsbodsz9980, ¢rsbdsaz3gool dstoz0b ©s ¢rsbdss-
O0b 8cadbsbry@gbol (Lgiz0b980b), ¢rsbodsiholb 893050900 bH®sg805 @5 (H3IH025-

b5395602 body3980: rs6QTsRH0, J302¢305, bAGNIALIDs, bsbrmgsmgbs, ¢rsbdsidol Gs63-
0235, FILOIOIL0 C3boTZHO

JgLogogo
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b dox3EGHI3Mm©bgMds 0639aM530MWo 39MYM7300l IMP0s. WIBETsREOL 33eg3s dmo-
0bmgl 3m33egdbH oYM s IMRRMIM030 JMAMIR00 (15dw)69d0LTYBHY3IW™
LOBMYSPMYOM030 39MYMR00L F0TsMHMNMENYDIO0) 359™M 33093900l LObMYBL. I3, Logds®-
39™do wsbdsx@dmbymds 33asg ®Bgds MHMLME0 29MmyM9530vw0 b3MEOb 493wgbols
9399 5 BoBOIMMO 3gMyM55300L Bofioes IM0sBMGds. 59g35M0 doYMTS 5Dl b-
358G 290mM58300L 3603369 mdL s byl »derol obgmo ,,oLEZ3EMHO“ B0dsM-
90900 25630509, HMAMMOES WsbEIIREOL 93MEMY0s, bISBEHMOO ©IRIRTM-
05, 9b6ToxEHOl dmALIbLMYds O WsbTIREOL FosMM3s, WIBIIBREOL 39MEIBE0S, M-
AMOMWO 5 OLGHMMOMO bETIBEHJOOL 331935, WObPTSBEHWOO M93MYo305 S Ubg.
(Elizbarashvili, act.,2022,2023).

LodoMm39w ™Mo 300bsMY 49M3ME0EH03IM0, §3MEMA0IM0 0149 LM EOSEE-93mbmdo-
39960 360395900 JoODWO FJMAMIB0YO MOl 49630mMgd0L 39ML3gdE 03930l sberyg-
06 55HEMYOL LEFOOMYOL. MYV 259M 3300939096 JOMO®, Brog I93609MHYdOL 49630~
056M7900L 59930029890 06530MMdsY, LobIM3gE0s WBPTIREOL 93 MYOHO S LeEom-
930MA0M0 33009308 93MM3I0 98M(300gd0L oB0sMYds, FgMEMsxz00l bbgzoolibgs
909500 90900L 0b6BHM30s s bbg. 5393500 doymds 396s30HMds 0356, MMI 6gdolidog-
0 MBS0 007 HJA0MbM0 3OIMOYTs (30¢03H03M0, 9§3mbmT03©o, Lmosw GO,
930000, )IMYMIB0Eo @S BbZ. dgLsdergdgEros gosbowrobBEIL gmMYMIz30wMwo S6v
103M (39 - O™ J0EYMAOL, 650Dl s LObMgHBOL oM. 0bFHYAMSEFOMEO aMAGSTO-
ol 565960000 F0FoMHMMEgds 29bLS3MNOGOE YMOEMIOSL LoFoMmMIdL. do TmGmOoLss bodg-
O0E0bM 29055305, OLAEHMOOMO JJMAMOG0S, M193MYG0IE0 2JMYMRB0s, LHTbILOM oMY -
5809, 39MYMIBOI0 G3MEMY05, WSBETSBGHMMO ©RJAMGdS S BBZ. ots 5Tobs, 0339~
0905 59096009 sboewo 3005(107)egds, HMIGMS 25630mMgds 300093 MBOM oBMHPOL 0b-
39365300 3gmacsx00L 36033690 mdsl. 3500 0939336905 LHogwrgds 3 GO0 ©S
oLEAMMO0MWOo sbETsREOL dgbobgd (wsbTosxn@dgmEbymdol bsfiowo), ygmgzmemyom™o
99396HGH0Ds s PoMgIMNDg B9IMgdggdoL Fgxrslgds (39MAMIB0WWO 93mEmyool bsfowo),
3INAMIRB0NO 5OJIMEMYP0S O J3MMA0MO0 3MEHNIMS (OLAEHMOOMWO 3gmacez00l bo-
fow0), wsbTsx@ol FsMmmM3d s WbdsxkgEol dmabobwMmgds (sbdsxkE Mo aygadamg-
B0l bsfoo), HmobEw - 93609530090 MHbMLYdOL Tgi3slgds S ORIRTIMYdS (Mg369-
5300 290055300 bsfogo).

6900Ld0gM0 BdBYBdIPLIMYRJIMDOMO bolosMOl 3OMg]Bo dMbrdMH030 BodBHMMmgdoLs s
LEEO0SXME-9300b6MT0IMM0 3OM39LYBOL 5BSEODBY, FgMaMORo Fgxsligdsl s 9judgc@o-
Db LOFOOMYOL. 06EJAMIEFOIEO JJMPMSROOL FMILEOIMS IMIZEgLmdS 33009308 MdOYT-
GO 23960bosgl MMAMOE 39MYMB0MEo odMbol d9ds0y9bgw 9OHMIMgdL (aErmdoEr®,
930MmbM, M35 mbgbyg), 0l JOMAZ9OMZ96 BHIOOGHMOOM [omdMbogdbgdl (do-
BoGgms 99H900, 50dobolGHMIE0MWO JMmgMM9gd0, EILbEYdMWo 3MbJEgd0, WsbETox-
3900). 506005, WIBETsBEO 29MAMIBOMWOo 33cg30L JOM-9Mmo 153356dMm MdOGIF0s,
09935 dobo 5L, Lb3oEolb3s doMI0LS s Ledg3Eb0gMM Ls3MeEgdol LMozl sdm, bdo-

50 016 M3560 s QoMYYdSM0S.
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G9m3d0bo wsbdsn@o, gMmo dgbg30m, IbMmEME 29MM9530vwo LogMEol 03090~
90900 HomIMBgbL, 0335 083050005 3MOE030L, LM LBGOML, dgMMHbgMdOL, od-
b Logddosl 56 Lobgomo bgwrmzbgdol M0, Loz 00 LbzsILbZs TobosMlom 56 yo-
9m0Y4gbgdm@gl. 300093 F9E0 - ™300 49MYM9R05d0 bETsRBEHOL M8I60dg smmgmMEo Lo~
bgfimgds s dguodsdolbo 2sbdsM@Hqdss (36mdowo. ollobo doMOMOIE 9393000 GdS b-
3sx3GOL M9bsdgMm™M3g dRMIoMMdsL, Aol LEAMWIEGHIOL, BMBJ3090L, 29B30MMYdOL s
537969430mb0Mgd0L 1930L989M9gddL. 0Lobo slgzg Fg0dEgds gobobowgdmal: 0gMm-bsbol, bg-
9mgd9q00lL Bm®IoL, LoLBHYIMMO 35380M9d0L, 93MEMAO0VIMOO JEYMISMIMOOL, 25dmygbgdols
96 1539OHbgMm B0IBME9doL dobggz0m.

50355050 obISREGHO0 4gMmaMx300L 9B oemdIBg ghmo 3603369 mzsb0 godBHog
@35653MAL. 090 3930060 YdS 930MM30L  WsbETsRGHMOO 3Mbzabzool doMomowo dm-
0bmgbgdol Mgoer0Bs3E0sL, M3 §omdmMoBIbl wsbEToxnEol 2sblozmm™gdme ™l bs-
BMQOMIOMH0g3  2ob30moMmgdsdo.  9g3mMm30l  obdsxn@GHmemo 306396300l (European
landscape, 2000) dobggzom:
> @obdoxndbg 993)-bs3gergdo 0b@Hablogmdom dmddggdl d9wmbgmdol momddol y39-

s bygcem;
> @wibdsg@o (omdmoyqbl 306Mm3bmwo s bLmEoswMOmO 39000WEOIMdOL JoMOMS©

9939643
> @bdsxzBol o339, BoMM35 @S ©R9TMJdS DOMMYMWO  5Q5d0sbOL MBgds o

35L9bolidygdEMdss.

30b396300L dobgz0m, WsbdsxEo MOl GHIMOGHMOM0s, MMIYE0E 9©0JdMEos bogn-
boll 3096 ©5 MHMIoL boLosMOE Fob30MMIGOIMWOos 8bgdMH030 /6 5EsT0bMEMmO Bod-
AGMM900L J0gqdoL s YOM0YMMNJdgYdoL F9YYS.

bdoxE ol 93MEMy0s

4m390Herom®o© wsbdsn@ol 93memaosl v9sdMsgo bodgebogmm 339wg3s 9dwgbgds.
LoLEYISGHMEBE 398M0Egds 13930 MO FMbswro (landscape ecology) s IOMIsMS 3Or9dY-
900. 0l 30>OHMMEYd9g00, MHMIWYGOOE obTIREHMS 93EMYOL §dm3690s, ML smgwls
50093L. 3500 FMH0Lss: bRl 893509690 3md3mbgbEJdol g3mwmyom®o 0b39b@s-
0D5305, WIBEI>BEOL LEAHOMIGHIOS S BY6J30MbOMYDds, S1530, F9BYBOLO, FHJ39MdS, IS~
350xR9MM36905, 030,096, gJuBHIBLOGBOIS(30, BoLYMEIMdY, 3MBLYMZ30s, MZoMMMYsbO-
D309, MB03oEMdY, [FbolfrmMdY, 303 MOMDS, 30BINMGdS, IYMSWDIF0, (330, M3~
0005305, 30GHIBE0s0, MM, IMAbMOYEMdS, 3IBMOEHW MDY, 3MIMPIGH0Y)-
@MdS s bbg.

3oL29005, MMI 53356 LEI0MbMS BsIMbsmMzseo Fgodergds 3093 oML, 0vad-
3o LodMEMM %5330 WBTSREHOL 93MEMPOSLBMID 3938000 330935 JOMOMSWIV
95063 gbgds WsbdsxEolL LEGHMYIIEGHIOOL s B6J30MboMYdOL (MsbsdgcM™m3y IEYMIsMYM-
d0b), 3m3H9b3E0swol, IyMMdOL, JOMEMYool s BwY6J309d0L Tga3sligdsls.

936m39wo 8936096900l sHBOOM, WIbEIsREHOL 93mEMYos FMWwEH0OLEO3WobsGY)-
o 9035009055, MHMIGE0E 39Bobosgl WsbdsxkzEol Lbgsalbgs 3m33mbgbEgdls dm-
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Mol MOHPN0IOHMIM300Jdgdol LogME000 BMMIJOL, 3OMEILYIOLS s MMPNOYOMJIYI-
090L. bETsBREHOL 93MEPMP0s 0dg3s 0bBMOT305L 93mLOLEYIgdOL obsdozol, bLobgmdg-
00l 253039 9gd0Ly s J3MWMYOMMO BMBI309d0L Tgbobgd. 500039 SHBOOM, sbETsxzEol
930MMA05 930MMR00L J9BLEY, HMIGEoE 9bgds 93mLoLEYIgd0L LBEMWIGHMELL, BbIE0sLS
5 ©0653039L. 040 99MHEDBMBS 93MEMPO0L, 9MYMIGBOOL, domErmaool s Lbgs Lsdgsboghm
90950m0M9090L, BHogErMmdl W sbETsRE ool (330w gdsl LogMEgls s MM, 93mbOLE Y-
d900L d0MIMS35BIMOM3b9dL S FoBDBY 9056l Lodd0bMBOL 2og3egbsls. sbdsxzEHol
93020580 9OM-9O0 (396G OH0 3MbEIRE0s WbdsxEol LEH®MYIGHEML 353006~
©995. 59 gobobogds oligmo 3mI3MbgbEHYd0, MMAMEOOES 839bsMgMMdS, {gsero 96 boswaogo
(Harris, 2020). 5360350, 930™3gco 3936096900 56 2560b0es396 0bgo obdsx@fjoedma-
40690 29maMex30vw 3033Mmbg6EJIL, MHMYMOOES JMEMPOMMO 5390 Gds, MHJL0JBO OO
300530, ®omdE 3M06303ws@ 39blHZ530Yd0sD sbETSBEHMOO 29MYM>B0OL JOMOMIVO,
30b63393¢ oMo bg30Lysb. B3gbo sBOHOm, 5dy3500 JoEAMTs sTsB0BYdY0s b Tog-
&ob LAHONIGHMOOL, BMBJ30MboMIIOLS s LEdMEM® X880, WBEIIREHOL 93MEWMYO0MOHO
0530590M90980L LHmOs F95351930bm30L. 5©0bodbmwo 3m33mbgbEHgdo 2sbLs3zmmMgdom
36009369 m35605 0560 M190Mmbgd0l d98mbg935d0, LooE M0 gxL s 35356 QoBLSIMMEg-
o 96093690mdsl 5J3l wsbdsxEol BmmI0MmYd5d0, WbISBEHMMO 3ME0EH030L 49b-
LoBE3Mdo s FMUsbErgMBdOL J3MEMYPOWOO IGO0l BMOT0MGOTo (9eE0DdIMSTZ0O
s bbg. 2018). Mmadm 9303, 3e0ds@ob 33wowgdol gbwgbEogdo wsbwdsx@mmo dmeo-
G030l 350059358 dM0mbmal, M50 FoLmb gMMs© 033wgds sbETsxE ol Bmbizombo-
900 (930MmA00L) 0Lgmo FoboliosmgdGdO, CMYMOOES: BHYBdMNH3s, BOMAIM(B03L0
dBob 96900l BHEMBLRMMTs5i30s.

Wbdsx3BHOL 93mEmaool 93MMm3 13 gddo 8msg50 doBbs ILLbwos 0dols
39633935, 079 OMAMO dngddggdL 5530560l bogdd0sbmds sbETsxEBHIOBY s Fom 93MEM-
306 399693098D9. 49bBL3MMYOMEO gMIE®Ids 973930 FOHoPLMYGIMBOL E0bsT0Iols
5 BAHOMIBHWOL, MMOBOBIFOL WS LMBEIOL FGMMHBYMdL, 19369530 LoJI0SBMISL WS
06335LGMJ B, bobegmdol §3MmEMa0MHO 3Gl s Bb3.

30300Bg0E Bsdysemdo LbsFsMME0sbs F0oBbY3s, O™ 5Esd0sboL BgdmJdggdsls
LSOME MM X 5FF0 F03Y5350MM 3MEGHIOHIO S OLEHMOOYIEO sbEPTIREJOOL BMOIOMYOL-
056. ol WsbETsRE GO0, HMIWgddog JogdlodoemEsEss d9bs®BMbgdo dbadMH030 Fotgdm,
9mombmgls 950y 3b6LgM35:300L s F9656BMBYdL. LHmMEMg obdogE ol g3mwmyool 3gEo-
5eoBBO0L 5335655 3654303 FoBLIDBOZOMB 3H0GH03MWO S FoMOE0 bd3MBLYMZS-
30®™ 3609369mdol wsbdsxn@gdo, 93MmEma0MHo ©IM9xbgdol d9Jdbol, wsbdsg@gdols
95OmmM30L O WsbETsnEOL  ImALobmEmgdol  (LYH30LgdolL), WBETsBEHOL  IRYRT>MYOOL
(Ecology Center, 2023) L3930 05 GdJG03o.

@363sx3EHOL IsMmMZs LHMsBI®© 49630msMxds©0 bFY3b0gMHM-3M5dEH03ME0 0BG IEg-
055, MHMIWOM(3 393900 5M0SD IMAMIGBIB0, 93MMYIO0, BHIOOBHMOOMO ©IY)RTS-
900l s FsOHM30L 1393050 LEHYO0, Lr30MEMYGO0, MOBIBOLEHJOO0, WIBETsBEL sOJodgd-
A™M6900, 930mbm3olEgd0 s bbg. Jolo sMLO, MB30M39el Ym3EoLs, oMgdml 93MEMYOMOMO
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900M5M0d0L 99656BMBYdL s MBEOWD39wYMmesl  ©93538060©Y0s. 5 03olbdgds 0d Log-
HE00 300G 030L 99899953905 S JoOMIs, HMIgarog Fo®dmogdbgds sR0WMdM03, M9y0-
b, 439960L 96 gemdsemE Mmbybyg (sGBYOdMIL LOgME0M0 MOMMNOIOHNMBYGOOL Bb3s BME-
99003: bLELMGBEM LOZOEY - YYOBIBMO LogcMEg - BogomboemMo Log®mE).

5bdox3E 0oL FsMM30L Lodmermm dobsbo d+m69dM030 S LoBMYIMIIOH030 oMMl 356~
9mb0vE0 05655MIYOMBSS. 5833500 B0BbOL Jorfigzs 30 F9vdEgdgE0s sbEdsg3Eol 0d dvy-
6906030 399do60H3gd0L (31EBOL oMgdg, Mo 2963306MHMIGIL d+9693M030 oMMl BEGHOIG -
Mol S BbJ30MmboMgd0L gMyMIR0ME MO30L9dMEMIdY3L. dgmegl IbM0Z, LoBMYsMYd-
6030 360HMm390900 S 36MBOYIMGdS sOLYBI0MIE ABLEDBWIMLZL BBIOM030 256MgIML 93MeEM-
23096 MM GMdL, MOL Qodm3 535 149 00 5EPOWOLMZ0L STIHILOSMYIIO LM EFOSEIME-
93060303100 3000560900l s BoDBMPsMYdOL J3930L 33¢0935 obETsx3EOL FoMN30L 30~
90390 §obsdoMmmdss. 800y, WbIsREOL JoMmM3s IM35Fobbogmzsb0  Loddosbmdss,
HMIgois 505900 BsdY36096MH™ J0ToMMEGdolL 0bGYAM300L ImomMbMaL. Lods®mggarmdo
50 300560099000 3M5dBH0IMNWIP 3MIRBIMO0 39JNIOS S F9g0dwgds 00g3L, M gl d0ds6)-
0990905 MM MgMOHO0WO 3MbEHEsEHO0L MBYIBgs (36Mmdogro.

sb6sxGHol dmabobm™mgdsdo 0gwyeolbdgds 0d Jgwgdsms JOMMBEOMdS, MHMIgELs3
530 MdM030 FMBobEgmds sbmME0gwgdl dobo gumgBH03MOm0 s JOHM3bwwo 360336 m-
0ol d9bsmBbgdol JoBbom. Wsbdsxr@ol 0gem-Lsbg d3s30m© d93Y39wgdL dmbobErgmdOol
bagmBOELOZNIOM S 93RO FIWGHOBY. VOBIPOIRYWO ©d INYZWILO, ©JH-
5000930 s IINMR63900 WIBTIBEHO M0 FoOGHM 5O MdMH0Z I3bMzMGdM.,
3659900 LEBMYSMYOOL 25630MGdOL T9doxz9MbYIOII BIJEMMS 0MZYDS.

AbMEME 5©POWMdM0Z dbIbgMdL Fgvdeos 5d3oml sbdog@o 80dBow3ge s
Lo0bEHYMGLM, K BBO WS MBsBOMbM, LI s LMRMS J9MYIME, MOE Y39 s0LObgds o
BLOJMEMRO0O Fobfymdolis s LeE0sEMEm-93:mbmT03ME 5dGH03Mmd5BY. 50 BoBbom, 93BrM30l
93996930L @slabrgdme 3bJEH0d0 d96mdgdol BoloOl, d50gd0L, JHMYdOLS s 356 39d0L
39000dMfiymdsll s 30HsBI0TsMIE M9AIOMHJOL MEOOILO YMMSEPIdS 973939, Wob-
©doxGoL dmALIBNMGIOL 35LwIb0dYYIW MBI SEHOWMOdM030 FMbobgmMds 0gdl Lo3MSG
05399, 53 93OM3YWO J3MMAOMOO 39WEHNOOL gobmymagwo bafowos.

XXI 159939608 asLsfgolido Lodommzgermdo oRwdbgdsl 0fygdl wsbdsxzg@Mo 649
031003 MM0g6GH0MIOMWO GHIMOGHMMOMWOo ©s39aFMIIOL 93OM3MEo  dgomEM™-
M0, dobo LEdMEMmM Jobsbo gofgMowos 93Mm3oL WbETsxEMMmo 3mbzgbzool dobg-
3000: WB>BGHMMHO ©OIRMJIOL FG0MPMEIMAO0L Loggdzgubyg gobbm@ogm@s dFo-
0ol WsbdsxzBMMHo IgRTMd0L Ladowmdg 36Omgd@o (2004 — 2005 fargdo), xo3sbgools
A6bLILYDBPZOM OEMO BHYNHOGHMM09d0L (2010 {gwro), 3ds3- bgzbMgmol o3IO GH9-
0@MM0900L (2014 gero), Igbgomol olEGMMoMwo sbdsg@ol (2013 - 2014 {owro), mdo-
@ob- GMLm30L Lodowradm saemdgeazool (2016 — 2017 Fgaro), GoFol 393965bgmdol bmbols
(2019), 53000 2oMgx ol BHEMBLILEDBOIOM EIOOEHMO09dOL (2022) WsbETsBEHMMO ©IQ9YTs-
905, 5900350, LoJoMMZg Mo WIBTIBREHMO IYIRTIMGOSL, OMIGEoE 9BwY6Ids Wb-
©J5BGHYIM-93MY0YO 3300935, B30 BBOL OLEMEMOS O FITMEFEOWGDdS gosBbOs.
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3ILOHIHIwo wsbEdsxndgdo

390 GO0 obdsxEo oMo bl ssdosbolis s dmbgdol baba®mdwogo (obEGm-
0v0) O 35MIMb0E0 MOHMOYHNPITMI0IOMEYdoL Tggal. 030 bsdsMMM0sbs do-
0Bb935 BogombocmMo 899330MMBOL sOLYdOM Bofos, oAb Fsldo JoGMYo@ 50LIHYdS
5QR0MBM030 3MWENIMS S 000g6EMBds. 020 F90degds ©39380MJIMEIL Omyme 3 d603-
369m356 olEGMMOowM IM3wgbsl, obg GHMooE0 LydgMEBM b bbgsolibgsy3zse Labm-
23900090603 15gd0s6MBL. 3MEEHIOHO obTsxEHol 39039mdom Tgbadergdgeros Ho®dm-
3965 30dmbomm GHgMmo@MMo0L 456300056M900L s QoMM sm30L9d0L 3H9bgbE0gdBY, Wsb-
©358330L 3@ gb305BY S 93MWMYHOYO 530L9dMMYOIODY, 93BMT03NO S Lm0 ME
00MHg0Eqd9dDy (Elizbarashvili, act., 2023),. 399e0@w6Owe0 sbdsg3E 0l 3olgwemdgdl dm-
Mob, 8603369Md0m s MOMOIbMBOM FodmoMmBY3s MJ0Q0IM0, GHEMOIWOE0O LMol
39MbgMmd0l, oLEBHMMOMWO SEA0WYOOL, WsbAsBEHIOO 5OJodg@eol, dmbgdmogzo M9-
LIOLYIOL BHOOSOEOIEO MY bgdol BMEMIGOMD ©S35380609dO BHIMOEGHMM09d0. AbMmg-
womdo 3bmdowos 120-Bg 9930 3G bdsnEo0, MMmIgwms BESGHMLO 2sblsb-
036005 0Bgl3ML dogm.  LodsMmM39w ™0, 3MEGHWOMEO WIbETsBREOL LEsEMLO, Jov-
b9s3500 Lobgadfonmgd®omdol s I9mMbgmdols ©sdgbodg smsbfiermgzsbo olGmMoobs,
33 900 BIOOGHMM0L 56 4598605, 5659, 5333500 LESGHMLO 30093 MIROM F35530MmE FoMdm-
3B9gbs 93994bols Bmyobo3sEMmdMOMm 3603369 mdsl s JoMm39e0 boerbols dowaw, obwdgm-
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Landscape Ecology: Current issues of theory and Practice
Nodar Elizbarashvili, Nino Chanturia,
Rusudan Elizbarashvili, Lado Grigolia, Lia Bubashvili
Summary

The article discusses the view (attitude) of the Georgian geographical school and European scientists in the
research of theoretical and practical issues and problems related to landscape ecology. For the majority of
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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.

Key words: landscape, ecology, structure, society, landscape management, cultural landscape
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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

LO3MEOMO JoMPRY35M-

LgbLmGo 065935300, 560bgd0 ool bog™dg (930) 3 (0)
o
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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

©503960L BHEMoOE0E JgomEL FoMmdmoygbl 30D MO IX0bYsEOBIE0s 56v) obwm-
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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-
&9bLoE0s glsdg 3gmomJdo.
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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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6565 39®dgb0dz30¢0, 606535 dgMIgbodzomo
0.3M2905d300lL LobgEMdOL MgEsgol Labgwdfoxm mboggdlodgdo
LogdoMmM39™L 930EMy06 I936096M9dom 5350900

38UAGsHHo: Pobsdwgds6g bsdmmddo gsbboereyemos 3569000 Ggg0mbols dpobstgoms bsbeHomem-

8ol G995b985. 30000590 33¢20¢7985 O Geagrls SbEGX9Ol, GHadgerbsg bsgfscaco oo Bgasz¢m9bs
3L 230006 3¢00d590b G9G4069¢7 doGH0s® RIFHMHIEDY, BrIgmBogss 35960l H9F39MmsAIHOL s

65¢m99l900l 3300985, bHoos 8eadbs@gbrcmos 300v005¢H0l 3eroengdol Fgbsbgd  bogstrorz9ammls
9023629¢v G9¢998069898 B9 059G0608000.

053956002 bodg3960: 3¢»mB85¢rw1H0 ©5008Bs, bsbEH@MmBs, 97bHE905¢7w9t0, 806005360, dsgbods-
QNGB0 (HGF3IBSA IS, F3¢P005HO.

99L535e0: M96599MM39 LHYSOM  FEMBIEIMMO (33€0gdJdOL 39MH0MET0 0TYMBIDS S
033905 50530560L5M30L  LELoEMEbErM 3603369 MBOL 5MYSEdO, M5 LagMmbgl mJdbols
9353500 0503900l bMMTSW G sOBGOMBDL. ogMmb 9dudgdEms Imbs3gdgdom, M3sbs36gw
39600m©do 300035¢0L (33093900l BsdmYsodgdmwo ¢9bgbiogdol gmbby dbdMog
39G9LAHO®MGOL FmEOOL, OHMIGOLSE A9MIZIMNLO 93MEMAO0YOHO 3OMIYIgdo0 s bmEos-
©H-9306030376M0 oM gdgdo  dmogzm, 3609369wm3bs gobdocms fyserowmdgdo,
399396053 M0L  ImBsBHgds, boengdgdols xsdMOMm0 (335YdSMBS. MoEABsE LodsMmgzgewmls
90b56MHgms M3 glmdol LsbMEMMdS H30d0L, mM3 ol s d4obzsMwo bsbmdo {ywg-
000 bgds, 3e0doGol 33w0egdol 30MMd9d30 5000 EBMdOL 0bEIBLOMdS FoobMgds. gl
360dgds 3609369035605 1goMMNZIEMBMZ0BsE. FMS35WRYOMZ560 396gdOL godm dobs-
905 29653 gbMds oo 3530 00gdL BomMo3zgL s BMPOIMH 5RO OO STsbYMY-
39000 doE00 boL0sMYds. BIMT0 FoILZEPOLOL JOMOMIEO FMIMBGTS POEO BIODMOYOOL
©BHOMM35d0 459Mm0bsEJOs[1]. BHMIOE0O®, J9GMVGHOMBMO (4O MdIdOL 1530~
56 530€900L BMIGO0 0M35¢oLF0bYAL Fobolfotr 30O MEH 6036 153 Tomgdb.

090 0Mdgd0Ls s goedmgzsmbgdol Mgg00000 LodoMmzgermdo  gosdmoygmzosh
90006569900 Doxzb ol [i4seoMdom (35335b0Mmbol bogsw® Bmbsdo), goboxgbwyarols
09oomdoms s (i4oedmgzs6Mbgdom sdmbagargm LodsGmzggarmdo[2]. fywol dsgjlods-
WMo ©™bY ©gds 0360L-03olido FoBIRBMW-bogbrmols fysaromdol Eodol dobs-
990bg s 509396 1.5 - 2 99BHOL. §9orE0MdOLOYsD O 256353900y {goerdm-
350006900, OGBS SOAOWO 593L EOMOL d306Mg dmbs3ggmdo (1-5) g s boliosmgdo-
36 ©Mby9d0L 0bEHbLOMGO BoBHgd0ms s OEJTom, 5©f9396 7-10 AgBHOL, 299m0MmBY3056 ©O-
O 3539LGHOMBMEMB0M O OO Bosbl 59969096 J394bol §3mbMB03sL. Sl Boqoe0ms: ob-
Goslbg3zby, F9M9dob bggz®y, 303Mgmol bgzbg  (1983), oam@gbol Gs0mbol 35@ss do-
Bo69gdbg - 3505BY, do0lwgdbol bg3zby, 3oL 395Gl bgzby, FoOmeErol bgz®g(1983 Farols
26-27 03bolo s 4 5330L3™) Imbs [godmzsMHDYdO. LoJoMmzgwmdos, OHMYMGE Jmgwn
ALbmB0™d0, 30OHMEMAO0OO0 353LEHOMRGO0 S [Ysedm3z56MHbYd0, MHom©gbmdols dobg-
300 300390 SAO0WHYS[3].
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W onbnbaysopa
W ersige
B tpceemdps
e

b965.1.82969865030 35¢95UHOMR980L 8900083935005 H50a3096085 bsgstorzgemmdo 1991-2015 fangddo

0¢) 8m30bToOm 3. 0. Ww3zm30hol[4] 3esbox03530sL, MHMIwol dobgpz0m LsbMEMMdOL
0950mgd0bL Howo dobsmrnms Bsdmbsgbdo gobolsBmzmqds bydo yMsogbEH0m s LobMHM-
Mmd0L ghHm-gMmo bobg 0dwgzs dEobsMol Herow®mo BsdMbsgbols 80%-l, 35906 0mgEgds,
M0md 0go 39BLO3MNMGOMEO LEBOOMMOOL Fyserms s Bb3s Lobol LoBOEMMdIOL {gsmrmgdo
db939Mdsdo 56 J00WYdsS. 039 LEBOHOMMOOL [HgoHMBg ImOL dE0bseolb Herom®mo Bsdmbs-
960 50-80%, 00 013905 230653 Jb LEBOMMOOL Fyserm. M) BEObsMYMS> BLoBOHOMM-
0oL 563 9OH0 Fysmm 56 0dwg3s Feror®o Bsdmbogbols 50%-bg dg@L, 0m3egds MM do-
Bo®gms LEBOPMMBS g Jgdmbgzgzsdo JgMgmeros. 39bgmol FEobsmggdol LsbOHEMMdOL
09o0mgd0L dobg300 Aobsfforgds dm398eos brmdgH 3003w sbMHowdo:

gb®owo 1.
0goan8gdzeg- | smBob fcools
dqobstg 3/33900 00 5mBob bodmomm | %-3o farosb Bodmbogog-
BoOHMOO, 302 | Lodosmeng,d 60, denb. 93
dofiolgzqds omg-
ob {j3080l
0060 3M@ds®omo | 506 1690 38.7 | 28.0 | 33.3 | 341
2560 dodM0560 2200 1250 42.8 | 26.7 | 30.5 | 1438
bGHMOO 9hm0o 212 1840 48.0 | 28.0 | 24.0 | 248
obgzo NQIONN 86.1 1560 52.0 | 248 | 23.2 | 93.7
0993900 5¢sDsbo bobodm 309 2580 42.0 | 470 | 11.0 | 282
FobFobmgsbolifigowo | bobm 109 2580 37.7 | 51.8 | 10.5 | 107
3060Joms 5eabHsbo RENGY) 369 2810 48.0 | 30.6 | 14.8 | 6.60

900656M9m5 HY0sbmdol Mg5080 5MHOL Fyaolb botrxol, Bodmbowgbols, bmdol LoBJsMol
5 Pywol Bgs30MH0L EbOOWMdOL 356mbBMT0gMo (335¢9d5Mds OHMLS s IE0bstol
3oLP3M03, MMIgoE  LIM30IOE0s FYBHIMOMELWMYPOME® O 300ToGHIE 3odGHMM9dDY.
500396 0obo OHMOL Lb3sLBIS 39MHOMPT0 60306 (330D, Tglisdsdolag, fywrols
009939090 iye0sbmdol Mg50d03 39603EOL Lbgoalibgs boba®mdwogmdol (335¢gd5MdSL.
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90bsMgms iye0sbmdol M9g0ddo edmogmgs 3635w erosbo, LyBmbmemo s bsbdmzwyg
(339¢0905Mdo.

. 5. 3wWsodommzol [5] dobgzom ImEgdmeos Lods®mgzgeml dobsmggdol 90
©533063900L 3996gE0b 8Mmbogdgd0 LsBOHOMMBOL ysmrmgdol dobgzom. 58 Imbs3999d0s6
3°9mygmx0wos 490970 MO0 3Hodo: 90bsggdo, HmIwgdoz LsBOHEM™dI6 dofjoldlzgds,
0™3¢0bd s {3090l Fyargdoom s 59539 COHML mMmzols s 3030 §gwgdol LsbOMMdOL
fowwo xs996ms 50%-Bg 99@ 05, 5 06569700, MMIId0E LEBOHMMdID dofjolid3gds, yob-
35600L, ™M3woby s §30d0L {Yugd0m. 306506 53 FE0bsMY9dbY 33060398900 dodE0bs-
M0 39HOMOIIWS®, 33¢930L5M30L 50GdIME0s FbmErm ol dEobsdgqdo, MM bg-
O3 0933003900l IMbs399930 8m03m3z9ds 30-50 farols gobdsgermdsdo [6].

095 000MdYd0LY s §godm3zsMmEOgdOL Tglogsligdws dg@s 360d369wm3zs60s
09oedm356>bMwo 5d@03mdol 3mgx803096¢0 K(y.od., 0o dsguodsemm@mo figerol botxols
@5 L5399sm [erom®o box ol Mmobogsmmdss Qmax /Q [7] . Dmyso@ fyswdmgzsmbryaro
5303md0bL 3m93030gbGHO 830MEYds iY9¢rdgdzMgdo sHol s Lsdmswrm Lodserol, bydws-
@ oo batrxols s 65¢ngdgdols gobdolsl [8].

3) Bgefiotiod b bgrindol fiyshegbo W-Bo fenogub B) badnsenm BGagaerficron®o JogGmphagoe
Biofoldgls % oo W Bylfigaiol B fgedol ~
1 " " w v vi i vin x x xI xn 8 (_y/)
'Q©. 0200
) Bgafihio b Biprndol fyifegio -Bo frogeb . B) baBnsene Bdhugaeficronto Joghmnyhago
Ricfoldpid ¥ ovmenod W Bbipich B godoh -
120
100
a0
o | [ moow v vioovi v ix X Xioxm ﬁ@,o@‘)‘b‘)ﬁo
) Bt b beicprindob fyfiegha %-Bo ol ) baBmaenm Bhgaenfieron®o Joghnyhigo
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bmE.5. ©533060390900L dmbozgdgdo

3b©0¢0.2 3569000 bbz50sbb3s dobs690s fyserndmzs606-9¢m0 sgho3080L 300990509690 Kwy.aq

FobsG9/339000 Kpysd
90. 0mOO0 - b. Wgm3zsbo 33.9
9. 0mM0 - L. mObgzo 36.2
900. 5Eabsbo - b. doMzosbo 26.1
900. 5¢5Bsbo - b. FogMosbo 26.9
900. 5¢5BHsbo - L. F0oM 11.1
9. LsdgOOLFyowo - . bsmemo 20.0
900. obgz0 - b. sOMIbY 17.3
9¢0. 06{mds - bs. Lodwg 24.8
9. Bgaromo - b. oo 19.4

D9geols ogbodogrmEmo oty gdol obloBOIMOL Y39w sy MROM 2030 3IYdYWO JMY-
o0 99YsMHgds 5330603930 dmbo399900L dobg300 35601599BHEMIOOL goobysMm0TgdL s 9g-

LodsdobO YBOHMB3gYMBgOOL IOHEOL 5290 [I].
3b®o¢ro 3. 30690000 doobst9980l 300Mmg0LIH0 35635095900

dobsiy Cv Cs 001% | 0.1% 1% 5% 10%
0M0 0.64 2.18 7.47 5.13 3.99 221 1.78
seBsbo 0.52 3.07 7.68 4.77 2.89 1.93 1.58
LEHMOO 0.42 0.99 3.59 2.94 2.27 1.78 1.56

6b®oero 4. 1%-0560 29BEH«b39079050b Jbs;9896000 Bs8cbswgb by

Jom98:9¢m0 335¢79850085
doobsmy 1% +/ - %- do B3COeD.
060 3.99 4 4.15
osbsbo 2.89 -4 2.78
LEGHMOO 227 -1 2.25

©5133b5: 1949 dmz560HbMwo 59gEH03Mmd0L 3Mm9BR0E0Y6EJIOL Lodwysergdom dglsdwrgdgero
39bos 299Mm3zwgboogm 35bgmol dobstgms Mdbgdo, MMIwgdoE 999000 FoMso MOL-
30U 35396M909e005. MMM AoLvE0 L3960l BodEH0MMHO IMbs3999d0L BooBds sbowym,
3003530l (3300wgds SMBYOOoMI© IMmJIgEIdL 30OMEWMYOME 303WDY. 5BIMLBIOO
Boargdqdol, mmgmol Logs®ob, s1g39 84obzsMgdol (33c0gdsl 5J3l gobdlabwzmgero d60d-
369005 30bsMOL BYs30Mvo Bsdmbsgbols s fgwol MglrMlgdol BmEmIocmgdol Bs-
9yo0d905do. 8obatgms Mool d99339w0 99Hgdol bw3z o 360d3bgemdgdols do-
b9300m 439wsHg F50s0 MHOLZOL 5M95¢do dmblzs dE0bsmg 0mMob smbo.
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Rivers of Kakheti region of nourishment valuation
Nana Berdzenishvili, Ninaka Berdzenishvili
Summary

In the present work, the rivers of the Kakheti region are discussed of nourishment valuation. By means of
flood activity coefficients, it was possible to identify the areas of Kakheti rivers that carry a relatively high risk.
As the analysis of actual data from the past century has shown, climate change significantly affects the
hydrological cycle. Changes in atmospheric precipitation, snow cover, and glaciers are of decisive importance in
shaping the formation of surface runoff and water resources of the river. According to the limit values of river
basins containing the risk, the lori river basin was included in the highest risk area.
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Winter season in Adjara and recurrence of some "*severe winters' in the context of global warming
Nazibrola Phagava, Tsira Kamadadze, Khatuna Chichileishvili, Mia Ananidze
Batumi Shota Rustaveli State University
Georgia Academy of Ecological Sciences
Summry
Adjara is located on the southernmost coast of the Black Sea coast of Georgia. The Klimat of Adjara is
subtropical, according to the Zenker formula 77% marine and 23% continental.

The winter season in Adjara is different in coastal and inland mountainous regions. Although the calendar
winter in the coastal regions of Adjara begins in December, signs of autumn remain in the coastal regions of
Adjara in this month, due to the influence of the Black Sea. Winter here is mostly warm and short. In Western
Georgia, winter is warmest in the regions of Gonio and Batumi, where the average temperature of the coldest
month is above +5° Due to the weakening of the influence of the sea, along with an increase in inland
mountainous Adzharia, winters are usually longer, snowless and severe.

Against the backdrop of global warming, the severe (coldest) winter in Adjara (frosty and snowless) was
repeatedly repeated in the 20th century, and low temperatures were recorded in coastal Adjara (minimum -12.80
in Batumi) and snowless (1.4 m in Batumi in 1985 year, in mountainous Adjara 6-meter snow). Their study is of
great scientific and practical importance for the development of agriculture (citrus growing, tea growing).

Key words: winter, weather, warming.

Recultivation of Alluvial Soil

Roza Lortkipanidze, Nino Kelenjeridze
Akaki Tsereteli State University, Kutaisi, Georgia

Abstract: The research facility is located in In the western part of Kutaisi, on the right side of the river
Oghaskura. The soil needs recultivation because it is saturated with construction waste. In 2014, planting works
started in the territory, without studying the soil conditions. Most of the plants planted on the site did not grow
and got withered. A deep study of the soils of the research object was conducted, we studied its physico-
mechanical and chemical properties. We have planned the necessary measures to create suitable soil conditions
for the plants to be grown on the site.

Key words: soil reclamation; greening soil research; Alluvial soils.

Georgia belongs to the countries with small land and difficult relief for agricultural
production, therefore it is important to restore its fertility based on soil recultivation and to
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include it in agricultural rotation. Such soils include soils degraded by construction facilities.

The object of our research is area covered with construction waste near Kutaisi. The
facility is located in flat terrain, on the territory of the right bank of the river Oghaskura.
Yellow soils are common here.

In the research area (trial area 5500m2), planting works started in 2014, however, due
to the existing soil conditions, it was very difficult to grow plants. Due to the influence of
construction waste, it became difficult for plants to thrive. Under the influence of strong
winds from the east and west, the soil left without cultivation is dry. These soils, under the
influence of water, are depleted of nutrients, organic matter, humus and others. Since the
research object is heterogeneous, a soil cut at three depths was arranged on the research
object. The soil on the research site is yellow soil.

The physical properties of the soil were studied at different latitudes.

hor. A 1-A2/-0-20 cm - the soil is light gray in color, with a weakly defined structure;
Mechanical composition - heavy loam, meadow grass with plant roots, moist, transition to the
next horizon - gradually noted; not aggressive

hor. A2/20-40 cm - grayish brown, with a weakly defined fibrous structure, light clay,
moist, roots are small, does not rot.

hor. B/40-90 cm - yellowish-straw color, weakly defined structure, dense, light clay,
rust-colored spots, with Orstein grains, moist; not aggressive

hor. B/C-90-100 cm - it is yellowish-straw color, with a dark shade, with a slightly
defined structure, it is dense, clay, moist, does not rot.

hor. C/100-120 cm - the rock is characterized by a weak disintegrated structure, light
clay, moist and does not dry out.

As can be seen from the morphological description, the soil has a large profile, and in
the aluvial horizon (B) Orstein grains appear with depth. Mechanical analysis reveals that the
soil is composed of heavy loam and clay.

Soil samples were taken from the cut and the following parameters were determined in
it by the laboratory method:

e Mechanical composition of soil by organoleptic method,;
e Humus content by Turin method, phenyl-anthranilic acid;
e Reaction of soil solution - Ph, by potentiometric method,;
e Exchange acidity by Capen's method,
e Sum of absorbed bases (Ca and Mg) by Capen's method,;
e Hydrolyzable, i.e., easily assimilable nitrogen by the plant according to Turin and
Kononova method,;
e Mobile phosphorus by Machigin method,;
e Exchangeable potassium by Payve's method.
The results are presented in the table # 1.
Table #1
Physical-mechanical and chemical analysis of soil
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The acidity of the soil solution (pH) is acidic - at a depth of 0-20 cm - 4.3 and at a depth
of 20-40 cm - 5.8 mg/eq. 100 g of soil. Exchange and hydrolytic acidity is high. Accordingly,
the sum of absorbed bases (CaO+MgO) is low - 10.0 and 6.8 mg/eq 100 g of soil. Mobile
phosphorus, plant-available nitrogen and exchangeable potassium are insufficient.

Humus content is low - 2.3 and 1.6% depending on the depth.

The mechanical composition was determined by the organoleptic method and the result
showed that the soil is heavy clay.

It is recommended to use the area after re-cultivation, which should be carried out
according to the following scheme:

a) Conducting drying agromelioration works;

b) Plowing the soil to 30-40 cm and freeing it from stones;

c¢) Addition of new fertile soil;

d) Planting of green vegetation (windbreak strip);

e) Preparation of soil for planting an orchard;

f) Preparation of soil for planting a decorative garden.
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Impact of the climate change on land resources of Imereti
Kvabziridze Magdana, Bliadze Nana, Tchitchinadze Shorena
Summary

Soil is the most important natural resource that ensures the existence of diverse ecosystems on earth.
Georgia is a unique country with soil diversity.

Due to the current climate change and the increased temperature in the country and region, the frequency
of abundant and extremely abundant (>50 mm and >90 mm per day) precipitation has increased, both in the
lowland and relatively high mountain areas. This created favorable conditions for soil erosion and degradation.

The sensitivity of the land resource to water and wind erosion is determined by the total erosion index.
For the current period, the average index for Georgia is 3.19, and for Imereti is 3.93.

In the process of adapting to climate change, the priority for Imereti in the short term is the reduction-
stopping of land degradation and then the recovery-rehabilitation of the lost-eroded lands in the long-term
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perspective.

Against the background of current climate change, assessment of the adaptation and vulnerability of land
resources is the most important task, on the basis of which other adaptive and preventive measures are planned to
mitigate the negative impact of expected climate change on the resource.

Key words: land resources, climate change, erosion index, erosion, degradation, vulnerability, adaptation.
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Opportunities, challengies snd perspectives of circular green econony in Georgia
Davis Chiotashvili, Neli Goginashvili, Nana Berdzenishvili
Summary
Circular green economy is the most important factor for the sustainable and effective development of the country
and the traditional economy in general, which we can safely consider as one of the determining factors of
economic development, strategic protection of the environment, protection of the population and social security.
The process of transformation of the traditional economy into a green circular economy, despite being a vital and
critical necessity, has been a significant problem in all periods and is still facing great challenges today.
Out of all the countries of the world, according to the Global Green Economy Index (GGEI), Georgia currently
ranks 44th among 130 countries in terms of green economy development, which in turn is a big successful step
towards economic development in the direction of production of renewable and recyclable resources. But, like
all important state reforms, the process of transformation of the traditional economy into a green circular
economy requires a lot of effort and financial resources primarily from the state and is not immune to the
accompanying problems and challenges at different stages of its development and regulation.
The paper analyzes the stages and challenges of establishing, developing, managing and regulating a universal
green economy in Georgia.
Keywords: green economy; circular economy; ecology; ecological economy;
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Determination of stability of creep-plastic type landslide by numerical-analytical methods
Levan Japaridze, Nikoloz Chikhradze, Tamaz Gobejishvili
summary

An original numerical-analytical approach has been developed to calculate the stability of elastic-plastic
type landslides using computer programs and stress analysis apparatus. The proposed natural-analytical method
was used together with specialists from the Bavarian Engineering Geology Bureau and the construction company
CRP to calculate the stability of the existing block and creep-plastic landslides within Thilisi and to prepare their
strengthening projects.

Keywords: Block landslide, creep-plastic landslide, coefficient of stability, numerical-analytical method.
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Economical and Ecological Aspects of Manganese Obtaining
on the Basis of the Village of Tsirkvali
Pikria Jinjikhadze, Tatia Doghonadze
Summary
Our research location - village of Tsirkvali is situated in Tchiatura Municipality which is eight magnitude
shake seismic zone on the 500-750meters above sea level. Apart from seismic threat, research territory is also
characterized with geodynamic and anthropogenic processes: landslide, erosion, flood, torrent, karst disaster and
demolishes caused by mountainous works.

In the north-west part of Tsirkvali there is stratum outlet with manganese deposits in it. Ore is low in
quality manganese consistency is up to 45% in it. There is assumed to be particular amount of mica and quartz in
mineral and it is highly attenuated that can deteriorate the quality of Ore.

In case of obtaining manganese ore from the village can result in the ecological problem for the local
population. The process of obtaining will lead to transformation and degradation of all components of natural
territorial complexes.

We assume that the priority for the future development of the village is not the improvement in the field
for obtaining but tourism. It is possible to promote the following types of tourism in this area: agro, paleo and
adventure tourism.

Development of tourism will enable the employment of local residents, enhance economic conditions for
them and most importantly, the process of migration will be minimized.

Key words: Tsirkvali, manganese, ontaining, ecology, tourism.

Alternative forms of sustainable tourism in forest areas of Middle
Rhodopes.

Tashev Nikolai
University of Forestry, Sofia, Bulgaria

Annotation In this article the author studies the supply and demand of alternative forms of sustainable tourism
in the region of the Middle Rhodopes in Bulgaria. The terms sustainable tourism, its specifics in forest areas and
different forms available for practice are established, described and evaluated. The results of a personal study
among 261 entrepreneurs and tourists are presented. Finally, based on the data gathered, some conclusions and
recommendations are provided to establish the sustainability of tourism in the region and improve its outcomes
for both business and guests of the region.

Keywords: Sustainable tourism, alternative tourism, forest areas, Bulgaria

Introduction

Sustainable tourism is becoming an increasingly relevant topic in the 21st century. People's need
for rest, change in the environment and diversification of everyday life meet with the correct use of
natural and other resources, the protection of natural, historical, religiously significant and other
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objects precisely in the understanding of this type of tourism. With the emergence of "alternative
tourism" as a concept, various forms related to the individual interests and goals of the vacationers
were distinguished. Bulgaria, and in particular the region of the Middle Rhodopes, has excellent
prerequisites for the practice of most of these forms of tourism. The aim of this study is to examine the
possibilities and preferences of tourists for practicing sustainable forms of alternative tourism in the
forest areas of the Middle Rhodopes, Bulgaria. The tasks of the research are:

to clarify the concept of sustainable tourism;

to establish the peculiarities of tourism in the forest territories;

to consider the possibilities for practicing alternative forms of tourism;

to study the supply and demand of tourist products among entrepreneurs and tourists;

to establish the degree of sustainability of tourism in the Middle Rhodopes.

In addition to the collection of primary and secondary information, the author proposes his own
research model, based on a territorial survey. According to the purpose and tasks of a larger study, two
surveys were developed. Accordingly, one survey is aimed at the representatives of the tourism sector
(entrepreneurs) in the region and the second was developed with the aim of collecting information
from visitors (tourists) of the Middle Rhodopes. The surveys include a question with selective answers
referring the surveyed natural or legal persons to certain forms of tourism.

Among them there are both practitioners and providers of opportunities to practice tourism in the
region. The questions related to the different forms in the two surveys are "mirrored"”, which allows for
a comparison between supply and demand in order to establish the degree of sustainability of tourism
in the area. Entrepreneurs are asked what types they themselves offer for practice in the vicinity. The
Tourist Opinion Survey contains a similar question. The same forms of tourism are proposed in order
to study their popularity.
Sustainable tourism
Sustainable tourism appears as the youngest concept of ecologically safe tourism. In its essence,
it appears as a private application of the concept of sustainable development, implying the integration
of social, economic and environmental aspects in decision-making and practical application. In 1978, a
group of experts convened by the Organization for Economic Co-operation and Development (OECD)
in Salzburg to examine the problem of environmental destruction as a result of rapid tourist expansion
included the following arguments in its third main conclusion: "The environment is extremely
important for the development of tourism. Maintaining the good ecological state of nature is therefore
strategic for tourism development. Conversely, the destruction of the landscape in natural areas can
cause, and usually does in certain areas, a decline in tourist expansion. On the contrary, in certain
areas tourism has contributed to the improvement of the state of the environment (Hall 1998).
Developed in 1987, the concept of sustainable development has taken the place of a central idea of the
United Nations Conference on Environment and Development (Rio de Janeiro 1992) and has been
recognized as an effective development model by the majority of countries, whose representatives
have signed a number of international documents directly related to the practical implementation of
the concept of sustainable development (Yue6usie marepumansr 2020). According to the World
Tourism Organization, sustainable tourism is "Tourism that takes full account of its current and future
economic, social and environmental impacts, addressing the needs of visitors, industry, the
environment and host communities (Making Tourism More Sustainable - A Guide for Policy Makers
2005).
Study of tourism in forest (natural) territories
Natural territories, their classification and exploitation are similar around the world. According to
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Law Insider, “a natural area is located in a rural or suburban environment that is in an unspoiled
natural state or has high scenic value and includes, but is not limited to, national parks, game reserves,
nature reserves, marine reserves, wilderness areas, with communal agricultural and scenic areas"
(LawlInsider 2021). The Russian dictionary "Academic" gives the following definition: "natural
protected territory - a section of the biosphere with the corresponding layers of the atmosphere and
lithosphere, completely or temporarily excluded from intensive economic turnover by man and
intended to protect the ecological balance, maintain the environment for the life of mankind and its
health, protection of natural resources, valuable natural or artificial objects and phenomena possessing
historical, economic or aesthetic significance" (Axamemux 2021). In Bulgaria, forests and forest funds
are regulated by the Law on Forests. "(1) This law regulates the relations to ownership and
management - the management, reproduction, use and protection of forests in the Republic of
Bulgaria. (2) The purpose of the law is the preservation of Bulgarian forests as a national treasure - in
addition to being an environmental factor, through their reproduction and sustainable development and
multi-purpose use in the interest of the owners and society" (Art. 1, para. 1, para. 2). "A forest in the
sense of this law is land occupied by forest-tree vegetation with an area of not less than a hectare"
(Art. 2, para. 1). Forest areas have long been associated with recreational and tourist experiences
around the world. People's attitude towards forests is increasingly changing from "a source of natural
resources for production purposes” to "a source of natural resources for recreation and tourism”. In
fact, a major problem in defining tourist experiences in forest and other natural areas is that in
empirical studies, the concept of tourism is often blurred by that of recreation in nature. Attempts to
define tourist trips in forest areas are quite scarce. Furthermore, it is very complex to distinguish the
role of the forest in contexts such as ‘wilderness', rural and peripheral areas, which are made up of
different natural and cultural resources (Conti 2019). The forest territories and the natural, cultural,
historical and religious sites located in them, as well as the built tourist infrastructure, have a huge
potential for organizing and practicing the majority of the various forms of tourism. Whether for a
short weekend break or a multi-day tourist trip, forest areas provide opportunities for many types and
forms of tourism from simple recreation and relaxation to sports, adventure and extreme experiences.
From the point of view of nature-knowledge tourism, the forest territories are the most suitable, as
they contain a predominant part of the flora and fauna of the world.

Middle Rhodope region

The relief in the Middle Rhodope region is extremely diverse, with the mountain predominating,
but in some places medium- and high-mountainous. The difference in altitude is also significant, as in
the valley of the Arda river it is 450m, and on the top of "Golyam Perelik" it reaches 2191m. In the
considered territory, they are found from deep river valleys, gorges and extensive tectonic depressions,
through sloping to steep ridges and sheer, impassable high mountain rock pieces. The area is rich in
water resources, with a whole network of ravines, streams and creeks that converge into several larger
rivers such as Arda, Vacha, Chepelarska River, Devinska River, Trigradska River and others.
The climate on the territory of the municipality is mainly mountainous, and in the south-eastern parts
it becomes transitionally Mediterranean. Winters are mild with heavy snowfall and summers are cool.
Autumn is usually longer and warmer than spring (Plan for Sustainable Development and
Management of Smolyan Region).
Alternative forms of tourism

In recent years, both in Bulgaria and around the world, there has been a growing interest in
alternative forms of tourism. "Ecological tourism covers about 25% of the world tourism market,
reports the director of WWHF's biodiversity conservation program in Russia, Dmitry Gorshkov"
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[Interfax]. The region of the Middle Rhodopes is characterized by a rich in diversity and for the most
part unaffected by human influence nature, a rich cultural and historical heritage and a mild climate. It
also has a diverse and heterogeneous landscape, rich water resources and numerous natural attractions.
This makes this area extremely suitable for practicing various forms of alternative tourism related to
cognitive, recreational and sports activities.

Ecological and alternative forms of tourism close to it are gaining more and more popularity
among tourists of all categories. Dozens of eco-trails and marked tourist routes, including themed
ones, have been built and maintained in the Middle Rhodope region. Protected areas, natural sights
and phenomena, as well as caves, rock formations, picturesque landscapes, rivers, dams and mineral
springs can be visited. The area is rich in "wild" nature untouched by human activity.

The cultural tourist environment is determined by the rich history of the area, determined by its
geographical location, the authentic Rhodope atmosphere related to the ethnicity and lifestyle,
numerous localities related to historical events. Remains of roads, fortresses, sanctuaries, churches,
baths and other structures dating back to Roman and Byzantine times can be found in the region.

Resources for pilgrimage and religious tourism are also numerous and varied. Remains of
pagan sanctuaries as well as chapels, churches and monasteries dating from different historical eras
can be visited in the area. The third largest monastery in Bulgaria is located on the considered territory
- the Bachkovo monastery, founded by the Georgian brothers Grigoriy and Abazii Bakuriani in 1083.

The opportunities for culinary and wine tourism are great, and in a relatively small area, many
nuances of Rhodope cuisine can be appreciated. Both cooking and the production of alcoholic
beverages are homemade traditionally in the Rhodopes, and this leads to the opportunity to try many
unique versions of the same dishes and drinks.

Sports and extreme forms of tourism are available because of the diversity of landscape on a
relatively small territory. Suitable conditions are available for mountain and bicycle tours, rock
climbing, cave tourism. Areas with alpine trolleys, via ferrata and other attractions related to sports
and extreme experiences have been improved.

Spa tourism and balneotherapy are spread throughout the territory of the considered region.
There are many springs with mineral water of different temperature and composition, designated for
the treatment and prevention of a wide range of diseases. A large part of them is improved by pools,
baths and accompanying attractions.

Table 1. Suggested types of tourism in the Middle Rhodopes.

Tourism type Offers
Ecological 63
Cultural/Religious 19
Culinary/Wine 36
SPA and wellness 21
Recreational 12
Sports 25
Photography 26
Extreme 30
Bot/Ornit/Mush 24

The main part of the Middle Rhodopes consists of forest territories and mountain meadows,
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which is an excellent prerequisite for practicing mushroom, botanical tourism and herbalism. The

Tourism type Offers
Ecological 63
Cultural/Religious 19

territory contains the habitats of a number of rare and endangered plant and bird species, attracting
tourists with specialized interests both from the country and from all over Europe.

Recreational and photo-tourism are an excellent addition to all the above-mentioned forms
for their lovers. The rich and diverse nature, excellent ecological condition, mild climate and warm
anthropological atmosphere in the area offer many opportunities for tourists, who want to diversify
their daily life and collect positive emotions and memories.

Types of tourism provided
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Diagram 1. Proposed types of tourism by local entrepreneurs
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Culinary/Wine 36
SPA and wellness 21
Recreational 12
Sports 25
Photography 26
Extreme 30
Bot/Ornit/Mush 24

Table 2. Tourism types, practiced in the Middle Rhodopes

Types of tourism practiced

Diagram 2. Types of tourism preferred by tourists

The survey, related to the different forms of alternative tourism in the Middle Rhodopes,
includes information about the offers in the area. Table 1 reflects the results of the survey of 111 local
entrepreneurs regarding the most popular types of tourism in the area. 63 of the respondents offer
ecological tourism. Only 19 offer cultural and religious tourism. One third (36) of the respondents
offer culinary and/or wine tourism. Spa and wellness offer 21 of the respondents. Recreational tourism
in the area is offered by 12 of the respondents. Sports tourism is offered by 25 of them. Photographic
tourism is offered by 26. Extreme tourism is offered in 30 of the cases. Botanical, ornithological and
mushroom tourism combined are offered by 24 of the respondents. Diagram 1 demonstrates the
proposals of local entrepreneurs regarding the main accessible types of tourism in the Middle Rhodope

Tourists also were asked about the different forms of tourism they practice in the Middle
Rhodope region. In Table 2, the number of positive answers collected from 160 respondents according
to the different, proposed forms of tourism is reflected. Leading in terms of popularity are ecological
and cultural and religious tourism with 85 and 70,
respectively. Spa and wellness enthusiasts number 43, and 47 practice culinary and wine tourism. 21
of the respondents define their tourist trips as recreational. Sports and extreme forms are
interconnected and excite 27 of the respondents. Photographic tourism is among the favorite activities
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of 26 of the visitors to the region. 17 have indicated to practice botanical, ornithological or mushroom
form of alternative tourism. A visual comparison of the popularity of different forms of tourism in the
Middle Rhodopes region according to the survey among tourists can be seen in Diagram 2.

Table 3. Supply and demand of tourism types in the Middle Rhodopes

Tourism type Supply Demand
Ecological 57% 53%
Cultural/religious 17% 44%
Culinary/Wine 32% 27%
SPA and wellness 19% 29%
Recreational 11% 13%
Sports 23% 17%
Photography 23% 16%
Extreme 27% 17%
Bot/Ornit/Mush 22% 11%

Table 3 compares the supply and demand of separate forms of alternative tourism in a
percentage ratio. The most popular type of tourism, ecological, is offered by 57% of surveyed
entrepreneurs and practiced by 53% of tourists. While only 17% of the representatives of the tourism
sector offer services related to cultural and religious tourism, the interest of visitors to this type in the
Middle Rhodopes amounts to 44%. With 32% of opportunities provided by businesses, lovers of
culinary and wine tourism make up 27% of tourists participating in the survey. Spa and wellness is
offered by 19% of entrepreneurs, and 29% of guests practice it. 11% of those, working in tourism,
offer services in the field of recreation, while 13% of surveyed tourists take advantage of this. Sports
tourism products are on the market in 23% of cases, and 17% of vacationers are interested in them.
Opportunities for photographic tourism are provided by 23% of the entrepreneurs asked, 16% of the
guests practice it. Conditions for extreme tourism provide 27%, while 17% of tourists are fond of this
form. Botanical, mushroom or ornithological tourism tends to be offered by 22% of local
businessmen, and 11% of vacationers are interested in them. Diagram 3 shows the ratio of demand and
supply of specific forms of alternative tourism in the Middle Rhodope region.
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Diagram 3. Comparison between supply and demand among types of tourism in the Middle Rhodopes

Conclusions and recommendations

After researching the demand and supply of different forms of alternative tourism in the

Middle Rhodopes, the following conclusions were drawn:

Ecological tourism is the most popular, the most offered and the most sought after. Supply and

demand of this form are the most widespread, with the services provided by entrepreneurs (57%)

covering the needs of tourists (53%);

Cultural and religious tourism is the second most sought-after form (44%), with only 17% of local

businesses offering products and services related to this sphere;

Culinary and wine tourism is offered by about a third of the host community (32%), which covers

guest demand of 27%;

Spa and wellness tourism is relatively underdeveloped, considering the resources available in the

area. Only 19% of entrepreneurs offer such services, which compared to 29% demand from

tourists is not enough;

Recreation, probably due to the poor understanding of the nature of this alternative form, is the

least developed in the region (11%) and also the least popular (13%);

* Sports and extreme tourism are interconnected and equally sought after by 17% of visitors to the

Middle Rhodopes. The products and services offered in this area are respectively 23% and 27%,

which covers the demand;

Photography as a specialized form of tourism is offered in 23% of the surveyed enterprises, and

16% of vacationers are particularly interested in it;

Botanical, ornithological and mushroom types of tourism are available in the form of products and

services in 22% of the investigated cases, which exceeds the demand from tourists (11%) twice.
According to the collected information and the conclusions drawn, the following

recommendations can be made:

(1) To maintain and improve the quality of ecological tourism in the area; (2) To increase the supply
of products and services related to cultural and religious tourism in the Middle Rhodopes; (3) Culinary

and

wine tourism should be developed in the direction of higher quality and attractiveness in order to

increase demand, which will create conditions for an increase in supply; (4) The SPA and wellness
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should be developed by the local business in order to rationally use the available resources and to
cover the interest of the tourists in this area; (5) To popularize recreational tourism and to provide
more information and details about its essence both among entrepreneurs and among tourists in the
Middle Rhodope region; (6) Products and services in the field of sports and extreme tourism to be
further popularized and to create better and attractive conditions for their practice in order to increase
demand; (7) To give increased attention to the favorable conditions for practicing photo-tourism, to
improve the available ones and to create new products and services related to this sphere in order to
increase the interest and attract more tourists, interested in this form; (8) Botanical, incl. herbal,
ornithological and mushroom tourism to be offered more actively, to provide more information about
them to the guests of the area in order to increase their interest in these forms.
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Alernative forms of sustainable tourism in forest areas of Middle Rhodopes
Tashev Nikolai

Summary
During the study of alternative forms of tourism in forest areas in the Middle Rhodopes it became clear,
that a variety of them are offered and practiced. The forest areas in the region provide opportunities for nine
major types of tourism. Relatively sustainable, within a range of 10% discrepancy between supply and demand,
are five forms — ecological, culinary and wine, sports, photography and recreational tourism. On the edge of
sustainability, around 10% discrepancy, are three forms — spa and wellness, extreme, as well as botanical,
ornithological and mushroom tourism. Cultural and religious tourism is unsustainable with demand being much
higher, than supply with a difference of 27%. Also, the most popular form of tourism is ecological and the least

popular is recreational, both being the most sustainable types.
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Development trends of the tourism industry in the context of climate change in Georgia
A. Amiranashvili, L. Kartvelishvili N. Kezevadze
Summary

In order to properly design the tourism business, in the evaluation of tourist-recreational resources, it is
necessary to evaluate the role of climate and its change in the development of this important sector of the
economy, both from an ecological and material point of view.

The complex of meteorological elements, which well reflects the combined effect of their values, is
represented by bioclimatic and tourism climatic indices. In order to evaluate the potential of tourist and
recreational resources, for the first time in Georgia, we used the complex climatic parameter K of tourism, which
is determined based on combinations of various meteorological elements (air temperature, amount of
atmospheric precipitation, relative humidity, average duration of sunshine).
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Development of ecotourism in the nature reserves of Georgia
in the surroundings of Kisiskhevi
Davitashvili Magda, Margalitashvili Darejan, Nadiradze Tamar, Zuroshvili lamara, Azikuri Gela
Summary

Important resources for the development of ecotourism in Georgia are: interesting tourist routes, rich
traditions of hospitality, historical monuments, rich and beautiful nature. The work reviews the statistical data
concerning ecotourism in the nature reserves of Georgia, as well as to study the cliff-hanging complex in
Kisishkevi, its popularization and the determination of approximate hiking trail routes to said complex for
ecotours.
Key words: ecotourism, nature reserves, footpaths, condamian caves.
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20%. 3b6md0owo0s, M GHMOOBIoL 496300050905 IS BHWIOOLEIE-6930MYE0VICO
M9LMOLYdO ASBLIBEZMI3L, bmem oo MHE0MbIMHO 250MmYgbgdol BHYMOEHMMOMEO M-
39605305 50 MBG030 MEMYBMGdOL dmdbowo 36 39E0baoLS s d9bgxIgbEOL dmeodo-
3996 56H0L ©535300690E0. AMmFBEroml dsldEHs000 0060 M0MbgdOL Lm0 IMH-93m-
Bmd03zmMo mbol 535 gds 4963399 fos GHwOoLEM dgmOBIMdSHYS ©ITIMI0Id-
o0, berem 3yMoEo 25630msMgd0L BEOHNMB3gLsgmBs LoFoMmms, GMmames 396906030
M9LOLYIOL MOEF0MBIW MO0 godmygbgds, olig G¥IMOBIOL gobgzomsMdol Ifymde@mo  3mero-
&ogo [Dornier, et al, 2018; Milijic, et al, 2017; Milicevic, et al, 2019; Richins, 2016]. s0bodbwero
9003560071 900m Bodo®m39wmTo Bo@oMmgdne 33ag390L [d9bGedy, 2019; dg60dy, 2016; 353-
053300, 1991; Putkaradze, et al, 2019; Putkaradze, et al, 2022; Salukvadze, et al, 2019] 593L
OMAMO3 09MOH0wo, 0bg 3M5JG03wwo 360336gwmds. Lszombo 03gbs® od@Ewow M@0,
I GOO0DBIOL 39630ms0gds bdoM dg8mbggzsdo J0dE0bsMIMBL sMMEF0MbIMMHo ¥Mbg-
05mLIMRGIMOOL JOMOMOIPO 3M0BE03900L  oM35wolobgdws, LooE YOO 593l
93 ME0M0 IyMISMYMOOL oo glgdsls. sOBYdWMWo 3OMIWGIs 30093 MBOM dg@o bod-
38O 300bYds 056 Mg0mbgddo, Loz 0BgdMOZ30 FoMmgdm bsdgMEBym Loddosbmdo-
Lodo 653090 dEYMOEMBOm 2odm0MmBY3s. 5dMI0bsMy 59996, Hobsdgdstg bsdH™ITo
d9LHo3w00s  3MOMOE 8980l GHOOLEHMS F9TGIMMOOL 3mEIbE0sWo s Tbmsb 353~
69090 93EMQ0IOO0 3GI3GIO0.

39960 89030 3Yds0gMdL bywml dxmbogodswodg®do, .. 1850-1900 3-ob Lo-
9509BY. Logdo®mzgamdo, 33830 Ms30B0 FIMAMHR0YO 8EJIMIMO00 s LOGMIBL3ME-
A™ 90Ls(I3MIMBOL MZHEBIBOHOLOM  JM-gOHO A5TIMORYIMO LsBOM-30TdGIMHO -
OG0, H©MIJoE L5305 0b5FOEMmSE 3005MIEYdS, LOWIE BMOLEIWO 3HMEYYJ300L
d0{imgdol bsmobbo 056smsbmdom MIxMdGLYds. 5FoBMB, 3YOMOEHOL 4563000560905l
5539Mbgdl M00 BogdEMmMYd0, HMIYEMS 0096EGH0RB03530d s 309396300 Mbolidogdgdols
39396905 300093 IBROM LEWMEYMaL dob 396300509358 s byl FgmhHgmdl GHwOOLEICo
653500900L  gobmbMHge BOHL.

3990MmOGHOL EsLObILOIMYOMO®  MHobsMGLs© LoFoMmMs sOLYdMEO BHOOLEIE-693-
9305300 OgbOLOL FgRsLgds. Mbs 0035L, HMA 3MOHMEOEO 89dw9do IEJOsMGMBL Je0-
953)999mxg Bmbsdo, HMIolmzolsi bogbmwol 39M-0m©do sdsbslinsmgdgwos bvygms s
39933063509 35960, 3MIBMOEG0 YOO 3060MdJI0, 35900l B TJBIMPOIO0NO
A96056md5 s Bs3egdo boengdo. s35Lmsb, sMLYdIMEO WBsBO BBIdMH030 W sbTsREIOO
©05 3m60BMbE0 8;ol FMOMOEOLMZ0L bowy3gmglicr FobsLOsMYOEGO00 FodMmoMBY3s. LEBM-
2390M, 3MOMOAEOL LAHIGMLO O 50O BOIMOMOEHM FJYMHBYIMOST0 GHIOOLEHMS MOMOI-
Bmdom 2960L5BP3MYds. 3MOMOGHO 09ddo dmerm (ergdsdEY, JOMOMIPIE, MYJRoMmbol dm-
Lobengmdsl gabobmMgdM.s, ogMsd 935651369 Hengddo dobo LogMmodmMobm d60d3bgwrmds
0565m3b6Md0m 0BMEYds, M3 GHIOOLAEHMS 0BsT035d0 S0Lsbgds. vy 2000 Ferolbmzolb @y~
MoLE™S LYFMOEM M5MY6MdS 3500 56 5©9ToGJdMs, 2022 Ferobmzol osmo MoMmEgbmds
53bErmgdom 7000-09 450BsMs. 0dobImMZ0L, HMI 25356)330M0 33009308 JOMHOMOEO Jo-
D60, Mfobstrgbo LsFoOMs JMNOMOEHOL A9FBHIMOMOOL 3MmBHIB305WOL oYPYDs, Brmdgeros
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153 d0OHOMOEO Labom Fgodegds 0gbgl obborEo: g3MEMYOMEO 253BHMMBOL 3MmEHYb(309-
o, GMOOBIOL LME0sOHO 45GHIMMOOL 3MGHIBE0SC0 O SAOWMOM030 LME0SYOHO
399G 9OMdOL 3m@gbEoswo.
930MA07IM0 359 BHOMOOL 3mBHIBE0so gl 5GOL MBOYJBHOL 6 BHYMoGHMOo0L 30bo-
Aob by, G®MICOL oo FoM0YISL bI0oMIE 5MLOLWEMZ9E 93MEMyoe J90gaq059g d0g-
4535600. 530l d0BgBo F90degds 0gml, OHMaMO 3 GIMHoLEBHYOOL dmddggds, sg3g GIM0HAoL
dmALsbOg 0bxzOILEHOWIEHMOOL BbJzombo®mgds [d0Mg53m30, 2012]. 93MEMA0MMHO oT@)s-
MHMdOL 33H9bE0sol AoL56 339350, MF0bsMYL® LEFOMOMS BHYIMOLEHMS S J9BMI3LYdOL S~
30900L MM bmdoL 0653030l sYYBs. BgdTdo BHYMHOLEHMS MIMPIbMds dmm fang-
0oL 39605300530 QOEIE 56 FYEZEPOES, MOASD 3MOMMEHO JOMOMSIE JALLOYdS 5Fo-
Mol MH90Mmbol dmbobEgmdsl, 0d3s 990bodbgds LogMmsdmMmobm GvMHoLBHYdoL bOHOL
G9609b6309d03.  939M0L 53BH™MbMIoMEO MYL3YBIWO30L GHIMOBIOL I35 EHTIBEHOL, -
OMOGOL 50d0bolE®mso0ls @s B39l doge Bo@9MgdIEo 45dMm33wg30L Logdzgabyg 3v9-
OOGHBY 2022 Herologzgol 6850 Gm@olGo 0bggbgds. 3IOHMOEHOL GMHoLEWwo ybmbo 15
030bosh 15 bgdBH9ddMsdg, 90 Mg MdgErgds. 53 bbol 6853w mdsdo Lodwysem
4M390O0YO0 IGZ0MOMZs 76 GHwOOoLE0s, 3503 39OMOEGHDY GHYIM0LEGHIO0L MoMm©gbmds
LgBMbOL A96T93wMBST0 3M5MBIVMIS Yobsfoegdero. 39Mdm, GHwMOLEJdOL oo bo-
fowo, 70% 5330LGHML 0399, bagm s330LGML 3930 50% 30l 30MH3ge 3306M5Dg dagol,
OMES 99 OB LEHSEBM EEILILFSEO ,,395TNMOS“ FSMEIOS. LEJOPbOL  YEHIWHO gU-
0o300olmzgol MHobostglo LBoFoMms 456339990 0gbsl JMOMOEOL AobmMIzLYdOL S HOEOOL
5 GIOHOLEHMS MoMmOIbMOOL Flodsdolmds. 330930l F9IRI 0D, BMAT 3YOHMMEOL
39605389000 LoliEgds HoMmdmygboos 1500 39MHdm Laberol, 3 LabEGmAM™bs s 32 3MGgxol-
396, ®™Igarms LsgMomm bLoddwszmg OB Mgdom 7750 Lofmel F950a9blL. 2odm©ol, Mmd
399OMOGHL Ym390O0IMS© LydMsem© 7750 GOoLEoL domgds 89dwos, Hmas BYBmbols
396053 ™d5d0 39OMOEGHDBY GHVIOOLEHMS LYTISEM VOO0 MOMPIbMds 76-1 F9o00Y)bL, 56w
Bodmoem ©EsGH300m3s 1%-00095. BoJGHMIM0350 3OMMOHBHOL OGHI0M™M35 0bodowIM0o,
959650 LgHBMbOL gobdogemdsdo gl JsB396909w0 MO MESE A9BLLZ539dM0s. Y39esby
39G0 HOOLEO 5330LGHML 30039 330605B9 ImEOL s 53 OML GMOOLEJIOL Lbodswm
5096M0ds 2345-00, 96 LETOWM OGHZOMZS 30,3%-009 ODBOEYDS. FsOPDOW0, 37YOMMEOL
95gd0d5¢MMH0 HEGZ0MOMZ 30306 39M0MPTO 56 509853 JdS BOZMIO OGHZ0MMZ0L 1/3 bs-
Do, 3ogMsd 3MOMOGHOL 30308 39MHO0MPA0 J9M339vI0 OLIMIRMMEGHO Fgobodbgds. 396-
dM, 5P00 5936 GHJOOGHMM00L boMBgbgd0m dOBIMMYIL, Foowos bdswmEmo, odwobs-
9m0L 973969 LoxsOL AomgE3zs, 0DBOEIdS 53BMBHMBLEMOEHOL gsdMbsdMdz0m 35960l
5006d99M905 s Bb3s. s®lYdMe» daMdsMmgMmdsl 300093 MBOM 53dsxzMgdl ol oM9dmgds,
6md 30308 39OH0MEI0  YM39WEOOOMS© 3NOMOGHL LEGMIOMIL ©s 3YOMOEGOL 0bg®SL-
AO9JEHMO00 LoMygdwmdl  1200-1500 30D0GHMEO. FoMIM905 3IOMMEHOL 93 MYOMEOO
900M35MmgMds Logobasdm 56 5G0OL, BoMd MIYOWO 3MIMdYFYd0L 3PbOm J8gOmO VM-
BoldogdgdOL 45EIMYOS 59930 GIYIO0S.
39935MM™Md0L 3mEH9b3E0sol Fgmeg Lobgmds sGOL GHwOHOBIOL LMEFOSEMOO AoFBHIOM-
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05, M3 5M0L 30HDOGHOL MHY, HMAEOL Q5sFoMBYOLS 80394535600 MPBIMEMGOOL T F-
090900l 2osMglindsdY [306M553m30, 2012]. 53 3Mmbom JMMMOHEDY 3G:MdWYIId0 MOm-
ool 56 5MBGOIMBL, MroERSD doeDY 305 3MOMOEHOL YM39XPOOIMHO IGHZOMMIS. 1530~
0boll 9GO0 35633930308  B3gbl JogH Bodo®mgdme 0dbs LmEoMEMPOMMO godm-
300b3gs. 45900300bs 84 MgldMIY6E0, HMIIGOLE B30 30MbZs: GHVIMOLEMS MoMm©YbM-
05 3043600 EOLZMIBMOAGL - 30 0¥) 5657 84 Mg3MY6E06 79-Bos, 5699 94%-05 ssGOJLBO-
65 505. 35dmOoL, O™ EwOHODBIOL L@ EFOSWMEO ASFEBHIMMBOL 3MMbom 3MOMOEHDY 3GIMdY-
35 00mJdol 56 SGLYIMBOU.

Logombol Lewmwo Fgbfogeroliozol LoFoMms 453560 330M00 GHVIOHOLEHMS FodEHIMHMIOL
3@ 9b30sols dgbsdg Lobgmds - 5EROWMOM030 LMEOSWMMmO ASFGIOMOOL 3MmEHIBE0sWO,
HMIgeois 329eolbdmdl Imbsbwyegdols bo®obbl, GMmdgulisg 303935600 MMYMEME SOROMMD-
6030 379Gl 69353H0MO 990092900056, 515939 9RO MIM0Z FbobErgMdsly s GHIMOL-
390 FmMoL MONOGODNMIYGOOL goocgligdsdyg [d06Mgs3mg0, 2012]. 53 JMmboo 3mGmOE by
R4 GHMOM0350 3OMBEGTd 56 5OLYIMBOL, M3AD D300 39OMEOEO LyBMbMMs© BMbJsombo-
9oL 5 3d030 FMLsbEgMdy o 5O 3bMZOMBL. 538 J0ToMMYd0m FJodEgds 0mg3sL, Mma

39dBHMIM0350 3NOMOEGDY 5A0MIOM03 ©S Mi3bMgr GHOHOLEGHIOL ImEOL 3MIREOJGHO
363LMEL ymxzows. MROM 39303, 24 MEbmwo GHOOLEOL 4sdm3ombzol 9wgys©, Jomb-
359 3MOMOEL dgmego JuGIONYO0 - 30 19) 56M5? IPJO0MO 35BvIbo ogm 18, beem 3omb-
3599, 3MOMOEGOL gbobgd 3567 F0909FOEOIBL 25 HB0MGIM 0¥ 5GS BBZOL, OWYOOO
3sbgbo ogm 21, s6¢9 87,5%. 500a00MmdM»030 Imbobergmdols godm3zombgol 89wgas©, 300mbzsbg
ALMOD M 5Ms O™ JMOMOEGDY 19300 MEbmgwo GHMHoLEGHO 0139bgdYL? 84 4sdmIomby-
0D ©Yd0MO 35Lvbo 0ym 81, 56v9 96,4%. 5POWMOM030 LMW MO 45BEIMMdOL
303963050l 9560339300053 ©30b©Yds, ™I JMBMOEHOL dgdamdo go630msMgdoLm30L
3960 39ML39d3H03900 SOBYOMBU.

©s133365: 3300930l 89009390 ©9H0BY, BMD 3MOMOE 0930l GHIOOLEMS J3MEMAOY)-
0 239BMMIOL 3G 963050 LYTMSswM® BYHBMbOL Q963930 Mdsd0 FbMWME 1 3MM(396¢3)0-
055 5mM30U90v)10, bergem 3030L 39H0Mm©To 31%-b 56 5098539ds. BHIMOLEMS bLME0SEEOHO
39935MMd0L 3m3HbE0swolL 49603393000 06D, M GHMOOLEMS MOMEIBMdS 3MOME-
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396300006905 89309 046905 TIMZ0YOO FDOD SFoM5d0 FMHOBIOL LmEo oM 3gEH0b-
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Touristic transition potential and related ecological issues of Beshumi resort
M. Putkaradze, L. Putkaradze
Summary

Rational usage of natural resources bears essential importance in enhancement of social-economic level of
mountainous regions worldwide. Coming out of this, assimilation of touristic and recreational resources
represents one of directions for sustainable development of mountain regions of Georgia, but there are number of
problems associated to its application. In line with this, touristic transition potential and related ecological issued
of Beshumi resort are studied. There are established the originalities of resort’s touristic dynamics during the
season and its conformity to existing infrastructure. There are found out ecological issues related to natural
management and resort’s further development perspectives are set. The study conducted would have cognitive
and applicable importance as well in increase of welfare of mountainous Adjara’s population and evaluation of
ecological condition.

Keyword: recreation, resort, resource, tourist, ecology
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LOREWM-B53979MHbgM, 0bRFOILEHOWIEHMOMO F0T>MIEGd0m ABBMEM309wgdMEo bodw)ds-
930, $y9ggdolb Bgbgs, sbsgo FgMHoEHMmMm09gdol s5030L9ds 0fj393L 3965090 Logs®ol Lobsb-
AOM30D5305L. LOBBEHOM30BH300L 835530Mm TosE0m0s M®30b0BOL Fdgbgdwmdobs s 9gd-
1395GS300L 999 BsdMyYser0dgdmo d39bsmgnwo (39bmbgdo, MMIwgddos OO
5Q0R00 9935305 VY3be HoMdMmIMdOL I3965699dL.

LoM3060aBM AB9dBY s B08YdIMY BJMHOGHMMH09dDY 0ddB9gds B3Y30BOMEMO BosMLYdM
390990 LobsbEGHMM3Mwo d3gbstrngdol A93MEIWYOOLsM30L. gb B3YEOBOMMO 93N MYOIOO
3500353900 83390005 49bLb353093056 39693030 3500 SEJOOLY. dmTogzo dmzms, dg-
Bobgol $9db039M0 LsdMTomgdo, Jodoemo 36MH935M@Jd0L AsdmyYghgds LoMg3zgws s Y-
oMo 939656M9930L [obosdgy, ©od06d0MGdMEO B3SLEBHOL 2obmogligds, 9;39bstrgoms
bbgs, 5dmdoM3z30bs s b3s Bodwdomgdol gOHmMdE0MdS M30608BoL gobiiaMog Ms30L9dM
3500353 Jabol.
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ol demb 35001990 H30608HB0m 3538060 MBOEIOLO-BMMOL (396EHMIWIG boBl (bodotr-
0390l 3060y, 2009). ®3060gHol d99690wMmdsd Im0o(33d LIbEGdMWO 3196dEgd0
LOBMGIGO Q9350 BYosbo 5000, Fomd9gd0, FoMdBHIb0sBO GHIMHOEMM0gdO,
BO30L306M5 §3005 J308656930. HYdOL 309693 MBIl b SBEEs BHYMOEHMM0GIOL QoLTBS-
3905, 300{jdobs FMgdo s Lb3sILbZs 1sddbgdErm Folsengdols GHMBbL3MEME0MYdS, G-
90353 bgwo 89MFgm domEH™m3gd0l M:3935L s Fsbdo SEPOWMOM030 s YYEbm Ho®BmTm-
0oL Lobgmd9gdol M530L90M0 396MmEHWOHO 35380MGOOL TYSMYISL.

9099b95350 080LS, OMA 5F5MOL FePMOS s I(3965MGMWMBdS 355 MOl Fgbfogero-
o0, 6306034H5Dg 139305 YMHO 333900 56 5MHOL BoBoMYOM0. 50b0dbMWoIL gsdmdwo-
Botrg H30602B5B9 s ol J0dYOsMY BHIOOGHMM05DY 393039190 I3965Mgms LobgmdMo-
30 399500396 mdol dgbfogars o 0965990MM39 dyMIsMgmdol oagbs 360d369wm3s60s
BMYo© BOMLWMY0YHO s 93063037100 MZoLBHBOOLO.
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boe. 2. boggugzo s@gegol ghm-ghmo dmbszggomo

LobgMdMH030 905096 MBOL ILEAIBs©  LybMmbgdol Jobgwgzom Jodobsmgmdos
939650905 50F96M900. LobgMOIMS 0EI6EHOTR03IS300LIMZ0L A5dM0YgbgdmMes bbgsolibgs Lot -
3393900 o Bsd9g3B0gMH ™M 399003530930 (0GHM0935, 1990; Joabodg s Ws30msdY, 2000; -
300509, 2001; sg30msdg, 2002; Lodormggarml d3gbss®goms Lbo033930, 1964; LogoGNzqw Ml
REmes, 1961-2015 §f); Fischer s bbg., 2018). 3005093035305 Ho@dm©agbowos dbmawomls
9339650900 Imbs3gdms dsBol (POWO, 2022) dobggzoom.

5090190 AsboEgdOl 3599MSWIMHO 53905, 39MdIM0YTGOOL ETBIYds S Bso-
©96¢0x303530m b53MFomgdo 308E0bsMgMdES J. JNdMWgmTo, dmms OHMLMOZzgEol Bobgen-
dfoxm M60390L0GHIEOL, BOEM3SNMELMYPOOLS S BOMIMSZSWRBIMHM369d0L 0bLGHOEGE 0.

306050 99093990.

Bo@oMmgdmeo 33e93980L 99990 153393 96M9odo vy sg30dloMmgdwmos 217 bs-
bgmdob dzgbstg: Abutilon theophrasti Medik., Acalypha australis L., Acer negundo L., Ailanthus
altissima (Mill.) Swingle., Aira elegans Willd., Ajuga reptans L., Albizia julibrissin Durazz., Alnus
glutinosa subsp. barbata (C.A. Mey.) Yalt., Amaranthus albus L., A. caudatus L., A. lividis L.,
Ambrosia artemisifolia L., Amorpha fruticosa L., Anagallis arvensis L., Angelica sylvestris L.,
Anthemis cotula L., Anthoxanthum odoratum L., Arctium lappa L., Artemisia absintium L., A. annua
L., A. vulgaris L., Atriplex patula L., Avena ludoviciana Dur., Avena sativa L., Bellis perennis L.,
Bidens bipinnata L., Bifora radians Bieb., Brasica nigra Koch., Bromus inermis Layss., B. japonicas
L., Buddleja davidii Franch., Calystegia sepium (L.) R.Br., C. soldanella (L.) R. Br., Capsella bursa
pastoris (L.) Medik., Cardamine hirsute L., Catalpa speciosa Warder., Centaurea diffusa Lam., C.
phrygia L., Centaurium erythraea Rafn., Chenopodium album L., C. ambrosoides L., C.
anthelminticum L., Cichorium intybus L., Cirsium arvense (L.) Scolp., C. vulgare (Savi) Ten.,
Clerodendron bungei Steud., Clinopodium vulgare L., Comium maculatum L., Commelina communis
L., Convolvulus arvensis L., Cornus australis C.A.Mey., Corylus avellana L., Crassocephalum
crepidioides (Bnth)., Cuscuta australis R.Br., Cynoglossum creticum Mill., Cyperus badius Desf., C.
badius Poir., C. difformis L., Datura sramonium L., Daucus carota L., Dentaria quinquefolia Bieb.,
Descurainia sophia (L.) Webb ex Prantl., Deutzia scabra Thunb., Digitaria ischaemum (Schreb.)
Muhl., Duchesnea indica (Jacks.) Focke., Dysphania ambrosioides (L.) Mosyakin &
Clemants=Chenopodium ambrosioides L.., Echinochloa crusgalli L., Eleusine indica (L.) Gaertn.,
Eleusine tristachya Kunth., Elsholzia ciliata (Thunb.) Hyl., Epilobium tetragonum L., Equisetum
arvense L., E. palustre L., Erigeron annus (L.) Pers., E. canadensis L., E. crispus Pour., Eryngium
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caucasicum Trautv., Euphorbia maculata L., E. nutans Lag., E. paralis L., E. peplus L., E. stricta L.,
Fallopia dumetorum (L.) Holub=Polygonum dumetorum L., Ficus carica L., Filago gallica L.,
Frangula alnus Mill., Galega officinalis L., Galinsoga ciliata (Raf.) S.F. Blake=G. quadriradiata
Ruiz & Pav., G. parviflora Cav., Galium boreale L., G. palustre L., G. ruthenicum Willd., G. verum
L., G. tricornutum Dandy., Geranium dissectum L., G. mole L., G. sibiricum L., Glechoma hederacea
L., Gleditschia triacanthos L., Gnaphalium affine D.Don., Hedera colchica (K.Koch) K.Koch., H.
helix L., Helianthus tuberosus L., Heliotropium ellipticum Ledeb., Holcus lanatus L., Hordeum
leporium L., Hordeum mvulgare L., Hydrangea macrophyla (Thunb.) Ser., Hydrocotyle ramiflora
Maxim., Hydrocotyle vulgaris L., Hypericum perforatum L., Inula britannica L., Ipomoea purpurea
(L.) Roth., Juncus bufonius L., J. effuses L., J. tenius Willd., Kickxia caucasica (Muss. Puschk. ex
Spreng.) Kuprian., kummerovia striata (Thunb.) Schindl., Lactuca serriola L., Lamium maculatum L.,
L. purpureum L., Lathyrus aphaca L., L. sylvestris L., Lepidium campestre (L.) R. BR., Lepidium
coronopus (L.) Al-Shehbaz=Coronopus squamatus (Forssk.) Asch.)., L. sativum L., Leucanthemum
vulgare Lam., Ligustrum japonicus Thunb., Lolium rigidum Gaudin., Lonicera japonica Thunb.,
Lycopus europaeus L., Lysimachia japonica Thunb., Lythrum salicaria L., Malva sylvestris L.,
Marrubium vulgare L., Matricaria Chamomilla (L.) Grierson., Melilotus albus Medik., M. officinalis
(L) Dsr., Mentha aquatic L., M. pulegium L., Microstegium imberbe (Ness) Tzvel., M. japonicum
(Mig.) Koidz., Miscanthus sinensis Anderss., Morus alba L., Myosotis palustris (L.) Nathh=Myosotis
scorpioides L., Oenothera biennis L.=Onagra biennis (L.) Scop.)., Oxalis corniculata (L.) Small.,
Paliurus spina-christi Mill., Paspalum dilatatum Poir. P. paspaloides (Michx.) Scribn., Pastinaca
umbrosa Stev., Periploca graeca L., Phyllostachys bambusoides Siebold & Zucc., Phytolacca
americana L., Plectranthus scutellarioides (L.) R. Br=Perilla nankinensis (Lour.) Decne., Poa annua
L., Polygonum aviculare L., P. cuspidatum Sieb et Zucc=Reynoutria japonica Houtt., P. dumetorum
(L) Holub., P. Perfolatum (L.) H.Gross=Persicaria perfoliata L., P. thunbergii Sieb et Zucc.,
Portulaca oleracea L., Potentilla canescens Besser=P. inclinata Vill., Psoralea bituminosa L.,
Pteridium tauricum V.I. Krecz., Pueraria montana var. lobata (Willd.) Sanjappa & Pradeep., Quercus
acutissima Carruth., Q. myrsinaefolia Bl., Raphanus raphanistrum L., Rhus javanica L., Robinia
pseudoacacia L., Rorippa sylvestris (L.) Besser., Rubus anatolicus Focke., R. caesius L., R. hirtus
auct=R. proiectus A.Beek., R. serpens Weihe ex Lej. & Courtois., Salix babylonica L., Sambucus
ebulus L., Sambucus nigra L., Senecio sylvestris L., S. vulgaris L., Setaria glauca (L.) P.B., S. viridis
(L.) Beav., Sieglingia decumbens (L.) Bernh.=Danthonia decumbens (L.) DC., Sicyos angulatus L.,
Sigesbeckia orientalis L, Solanum carolinensis L., S. decipiens Opiz., S. dulcamara L., S. nigrum L.,
Solidago canadensis L., Sorghum halepense (L.) pers., Spirea japonica I.f., Stachys pubescens Ten., S.
sylvatica L., Stellaria media (L.) Vill., Tagetes minuta L., Trachycarpus fortunei (Hook.) H. Wendl.,
Trifolium diffusum Ehrh., T. echinathum M. Bieb., T. micranthum Viv., Ulex europaeus L., Urtica
dioca L., Verbena brasiliensis Vell., Veronica hederifolia L., V. persica br., Vicia villosa Roth., V.
panonica Crantz., V. sativa subsp. cordata (Hoppe) Asch. & Graebn., V. tetrasperma (L)., Viola
prionantha Bunge., Xanthium californicum Greene., X. spinosum L., X. strumarium L.

OMamO3 PoBIMOMEds 3300939005 23083965, ©3060LHOL MG boliosmgds Lobg-
36030 I605350R9MM369000. 33930l Md0gIGDY s0figMowo s 0©IBEGHOROEFOMYOME0S
217 Labgmdol 9396569, HMBEgdOE 5F5MOL BLMOOL IbEIMgdom 11%-l 9oqbU.

59O LobgMdYOO FogMHM0sbgdMs 52 MY sbdo. 8 s dg@o Lobgmdom (omdmoyg-
Boeos 7 myxsbo: Compositae/6000y35300m36930-34 Lobgmds, Poaceae /056 33w36900-27,
Leguminosael/356:30bgd0 20 -Lobgmds, Lamiaceae/&«pmlbgdo -14 Lobgmds, Brassicaceae/x3s-
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(a1bg00 -10 Lobgmds, Amaranthaceae/xoxwoysligd@bo/ s 35MoLgdMBo/Rosaceae 8-8 Lobg-
5. 3500Bg dmob Lobgmdsms 50%-bg dg@o.

50f9M0wo LobgMdYdo JMM05BYds 148 94356T0. BomYdb Lobgmdsms Momgbmdol do-
bg30m godmeBgmwo g35M9d0s: Polygonum o Galium- bmor-bmoo Lobgmds, Rubus,
Solanum, Cyperus- momb-mmbo bobgmds, Amaranthus, Eleusine, Geranium, Juncus, Erigeron,
Lepidium, Trifolium, Xanthium - 3-3 Lobgmds o 5.9.

A9JbmbMm3oMmo sb5¢r0Bo 230P39690L, HMI yzs30emz560 I39bsMggd0 sefigMow Lobg-
3503 98,6%-1 9950096l s HomBm©ygboos 49 mysbol, 145 g35m>0l 214 Lobgmdoom, bmerm
U3mOHM36900 1,4%-05 o MO m)sbob (Equisetaceae, Dennstaedtiaceae), OO §35Mm0OL
(Equisetum, Pteridium), 3 ULsbgmdoomss (Equisetum arvense, Equisetum palustre, Pteridium
tauricum) (JoHdmy9gbogro.

936056056930 Fo®dmagboros 178 Labgmdom, Mo s0HgMow Lobgmdsms 81%-o0s,
9600056090 45 mxsbls s 122 335630, brnwm 9em@wgdwosbgdo 39 Lsbgmdoo (18%), HmI-
9003 39596005690 wo0s brom mysbdo (Arecaceae, Commelinaceae, Cyperaceae, Juncaceae,
Poaceae) s 24 935000. 9OHM906056930©6 Lobgmdoms LodMms3e00 A5dM0oMBY3s oM~
33w™36900. 030 27 Lobgmdom GOl Ho®mdmagboo Moz MH30bolbol GarmEol sdobolios-
0909 1530L909)MGISL FoM Mo 9bL.

5009M0wo Lobgmdgdo d0MIMOBMEWMYPOMO Xa9R9030 d90YbsoMms© boshowgds
(gdMoo 1).

3b®0o 1. 50gMoe LEbgMBMs MOMEYBMdS LalloEmEbEr M FMmMmIgdoL dobgzom

09O LobgmdsmMs MromMmgbmds
BOOINOSO@OFONO0 XEIBO 5m©9bMds % bobgMdIMS LogMmm G-
©9bMd0IL
1 | bg-839bstg 13 6
2 | dBdo 18 8
3 | bg0s6s (359960469390 0gml 8mbyg) 4 2
4 | 965350 Harm3560 doesbo 68 31
5 | 9600fem3560/mOfermgzsbo dowsbo 13 6
6 | 960 fiermgzsb0 dogrsbo 101 47

b9-8396569900 (oMdmygbowos 13 Lobgmdom 5d9sb Bmmmedi3gbos 10, bmeom
056503569 3 Lobgmds. d96J9d0 30 18 Lobgmdomss FoMdmybowro, 16 BMmmMEd33960 s 2
956503569 Lobgmdom. 9589MdbgdMEo gMML ddmbg bzos®s d3gbstngdo Foedmyqgbowos
4 Lobgmdoo (Hedera colchica, H. helix, Pueraria montana var. lobata, Periploca graeca). dsqno-
bm36900L 4dsEHMbgdMeEro dMToMgmds (182 Lobgmds) s bg-0;39bsMgms s d9hdqdol Lod-
3069 ©5353060900s ©30603H0L Do d0d80bsMy saMmEgdbo3MHo s BHEMBLIMMEGHOL
3900550 GI0LIMZOL MBBOMbMYdOL J0BEoM Fobbm®EogErgd e Lbgs WMbolidogdgdmsb.
509M0wo Lobgmdgdo ggmasx0mo M35wLIBOOLOM FgEoE FMO35¢TgMHM3560s,
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090 96396005 62 5EYOWMdM030 s 155 MEbm FoMdmdmdol I;39bsM9mwo Lobgmdoom.
95096 93630 FoMmBMTMIOLS 42 Lobgmdss, bIYEsdYs1®30L30MmYMNOL 37, 50IMb3wgom
5D09m05 39 Lobgmds, OO MY 539H03Mwo 26 Lobgmds, LsdbeMmgo s39MH03wo 11 babgm-
do.
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Analysis of flora to the railway areas of Adjara, native and foreign origin plants
Irakli Mikeladze
Summary

At the end of the 19th century, Batumi was connected to the Thilisi-Poti central line by railway. The
construction of the railway passed through settlements and uninhabited impenetrable forested areas, swamps,
wetlands, and coastal sand dunes. The construction of roads was accompanied by the clearing of territories,
clearcutting, and the transportation of various construction materials. This contributed to the destruction of
biotopes and the establishment of peculiar cenotic connections of local and foreign species in the area.

From 2015-2022, as a result of the floristic studies carried out on the 35-km section of the Autonomous
Republic of Adjara of the Georgian Railway, a total of 217 species of plants were fixed, which represents 11
percent of the floristic region of Adjara. 62 of them are local and 155 are alien. The described species are united
in 52 families and 148 genera. Flowering plants make up 98.6% of the described species and spore plants make
up 1.4%.

Many of the alien species are adapted to local soil and climatic conditions, are characterized by highly
competitive ability, propagated and spread in secondary cenoses and agrocenoses, and cause various problems.

The present study is the first attempt to carry out specific floristic studies on railways. In the next stage,
the identification of species related to the railway as a center of distribution and the separation of invasive
species will be carried out.

Keywords: local flora, foreign origin plant, railway, invasion, Georgia.
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3025 30gM5305, MMEO0DIE0s s 359mfi393900 (Logo®3germado)

5Mgx96 BboMmdg, bmbvy BsBb0sB0-565L5d300, sgom LobsmMody,
356565 856dgemsdy

Jmooobols Mboggmlo@g@o
53930 §96gmob Lobgedfoxnm mboggdlodgdo
J. §momsolols Igemos

s8UABsgIHo

6506800 3s6bocrnemos Jogmszos, Gatserobsgool 3odmdfzgzo obybgdo s dobo  Jogcs-
@0 856300056980l 30658980, 38 36039L980L sIB00 @S bggsdorHo dbstkggbo, dsmo bgerol-
dgdpgmBo 30608980 @5 $05s30GMwICs© dgbsdsdobo gsdeafz93960 (bsds®orz9enmdo).

33¢7930b5030b 8590 3000b5 G50 bsgool 36Gmpgbdo dmbsfoemg mbsbemgmbs s 35dmo339-
05 0500 bsFo698980. 50bs30(529896D9 ©s 35dm3000630L 9909896 Y9 096060800 Jmbs sbsero-
b0, 8993569085 @5 35390005 Ggbsdsdolio sliz396980.

U33356002 bodg3980: Go65¢m0Ysios, w168s60bsz0s, Gogmszos, 8gmhso 8563005098, bog-
B3000 0fymds.

dobssmlo

305305 DM LobMz™oLol Fg33wsl  gEolbdmdl, baerm Togs JodGs30s,
9L ol LmEOSW MO B9BMIG60s, MMIWOL Lsd s gdOMSE 9©05BIO0 5305600 Ho®BmTm-
00l 5POOEIL 03MWGOOD OISR IO0sD 03539 39960l Jowsgdo, bmggedo 6
©505d0. g 990degds bl 3990000350 96 POHMIdOM s A9B30OMBYBdMWO 0gmls 93mbem-
9030, LmEosMOo 306MHMdYOOL, X6IMMYMIOL QomdXMOJLJd0m 56 3MmWoE03MmO dMEH0-
300 (93000305305, OMOYLsE bgds J0gMm3E0s BEGJoMMO MBIIMGOIOOLS 2o0m Sl939 doy-
5305 890dgds 0yml 69dogmBEMOOMO @S 03 IGO0NO.

B39bL dog Fglfogwrowo 0dbs Hengdol gobdsgzengdsdo 80yMmoE0o LOEIEM S 3M-
99%303096¢)0.

30M530v™0 LdErEM S 3MJB03E0g0EHO(LsgsMNZgEM)
(https://www.geostat.ge/ka/modules/categories/738/mosakhleobis-geografiuli-ganatsileba-da-
shida-migratsia)

099600365 1995-2011 fergddo §o®mdmoagbl G9030L9d000 Imbsizgdgdl; 2012 Ferowsb gy-

bMds L LoldBPIO™ 3000l IMbs37d9dL

3HOO0W0oEsh 650gos, MHMA JoaMsE00l BOEM SMYMBOM0S 564 QoL 50~
6900l H5MmEabMdS 50gdsEgds G9dmlmenls, bmarm 2020 fgwo 3mGmmbs 3oOmLol gsdm doyMso-
3oob dghgMs LaBM3zm9gdol B39G30L godm, 1939 ©oYd0M0s 2022 garl GOz M0 Jds-
by BMY6IOOL gobsbargdols godm. o0BsM©s J39ysbsdo Fgamlvyro 5@sd0569d0L Mom-
©96MdS 5 2595F5MBS OB 55d056gd0L MHObgL o LoerEM3 WOIPIIOMOS.
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gbGowo #1

9B030I0EGH0 dcmbob-
Fowo bacoee 3@32521)2 g:)o 356%9
2010 -30 438 -8,0
2011 -35 982 -9,6
2012 -21521 -5,8
2013 -2 606 -0,7
2014 -6 543 -1,8
2015 -3 408 -0,9
2016 -8 060 -2,2
2017 -2212 -0,6
2018 -10783 -2,9
2019 -8 243 -2,2
2020 15 732 4,2
2021 -25 966 -7,0
2022 54 509 14,7

356009300l 3Mm3qLOL LLHYoLTo 30OHMLOL Fo3M(39wgdoL LsA0IMMYdS Bs3wgdo Golzo
0y LB 9d0, OLEBEOIMSE FYBomdsd Logergdol s dMBgdsdo ymabol dglisdergderm-
09035 35BMS IMLEBEYMOOL IBsMBS Jowsdosb 39M08IM0YdOLS3Y.

90gM5300L  9MHM—gMHmo JoBgbo 1939 OYMSWOD3050L 3MIM3gLOS 9B Bogs Joa®o-
(0%, PIQIQYOWYOD

O5¢0DOE30s 29B60bowgds, HMYMOE ©IMNOBBODsE0s. rYMIODsE3o0L SGLOL Lfm-

3960k 396089MH00L396.

5 965¢00DoLIMZ0L byFoOMS MOBIBODIEOOL F30MY 9Ju3OLO, MOBBODBOF0S O Jogs-
J900L DML s §3949bsdo BB FmlsbeErgmdol B 60dbsgl, »MBBME 36Mm39-
L9gdL 5943L, HMAMOF HIO0MO 515939 LI9MYMBOMO FobolinsMYIWGdo, MMIJMOE (35¢39 d96-
bogol 09359, B396L 063GIMLL Homdmoygbl ME@Bd6MmO dMm3glgdol LsdoMoldomm ©y-
?O0560Ds305 s Jobo godmdfzgzo doBgbgdo s 2o9mfi393900.
UGHs3ombsOrm  (gsMmgddo 05369 b0300gMgdgdol Fomdmddbols s 3@GIMbggHMEo
359608 33308 d0MOMIEO  FsB3gbgdEdO  (smslo FBHmbs)

3b®owo?2

2010 2011 2012 2013 2020
Fo6dmgdboemo 95369 6ogmo-
9690990, vyem 661,0 724,0 7998 852,0 1203,0
©539Moo 35369 bogmog-
90900 630,7 688,7 761,3 808,3 1157'6
©539Moo 35369 bogmogeg-
09000 oo Fo@dmgddbogn
05369 6030009M9d9080 (%) 95,4 95,1 95,2 94,9 96,2

§9960: LogdoMm39Mb g0M9mbs30Ls s Legwol Ig@Bymdol LsdobobEmem.
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?EO6Mo 3OMmEgLgd0 M3965L369w Fergddo (1990-2022 (i) ol3MIBMOEHO gobs Jo-
5dq0do I;3bM3zMHGOGOMIMZ0L, Losg FMLobErgMmdol Fomoeo LodFoMMZ9s, Jodmbodmen-
J30bs s ad0bIMEMIBOL Fooeo oGO, 53EHMEGHMBLIMMOEH00 dodm{j39mero, ,,L53Md9d0"
539605 MBY, (350590X 96900, FoOEBIMMYIE0560 3MM3MBYd0, Lofo®dmm  Q0s63gd0
Ubgo 36M935¢00, OMIgoi 9Mdsbeo dmfgmdol Jobslosmgdgwros. 39-20 bowmzmbol dgmey
Bobgzomdo MMHd6ME0 dmbobagmdol fowo  dbmgzwoml Lamzgmgbm Jowsdgddo obM©I-
05, 35g90mMO© Joesgol Imbobergmds 1950 §§ 30%-U dgo0agbls, beagoe 2020 § 33 gl doB-
3969990 55 % —os(http://geoeconomics.ge/?p=13009) 53539 ©@OML »OHBH6O  Jmbobengm-
ool Mosbgo 50 JoErombo 9305605, 0BMHYdS IMLEbEgMdOL JogMms3E0s (LodsOmz9Ermdo)
bmRE9d0E6  Joasdgdolsgab. Jowsd Jmmsolol FogowomoEb Jobasw hsbL ol Fgwgao,
OMIgois 93GHMmJombbol 389690mdsl dm3ggs, s3GMmJombbol d89bgdmdsd 2sBoM©s ©9-
Bomds sBEMIEIdsM) LmBGd0ED s MYa0mbgdosb 0ddbgdms sbowo MOBdBMwo
oLObEgd930, gl 3OM3gLO  OBEMLEHMOIW D300l MsbBY305, M3 Jobos Jowsdgdols
DO LMREWGIOL bosdxDg. J0aMmI300L 35MMIWMMI© BEIOMES 5sd0sbol I9bEogry-
60 sHMOM36900L  (3300gds, JoeodmMo 3bM3MIOOL 3 EVIMHOL BsBMYs0EdGdS O SMUY-
0o begolb  3bmgzgdol 3@ Oo  Fgbol Josdmmom Bsbszgwgds, bmaogOmo-
Lom3z0l  5Q3HO305 MMWWH®, bewrm HBMY0gMHmolsm3zol 30 0mEsE  80dEobsMgMd©.,
396L537MMIOO0M CNYWs© bEIIMPS 5©I3FESE30S S153M3960 5088056 gdOLEMZ0L, Jog™Msd do-
b9s350 LoOMMEYgdols 0BOIdMEs MMBBME Josdqgdol MoEbzo. MMdBOoBIEo0L
36G39L0 2963397900 EMMOL J0I M95IMBMBdOm Bsbs33Ww©Ids M0 BIE30s—©Y-
MOHB3B0BIE00m. J0DYHYd0 Fg0degds IMSZ35¢AZ5M0 0gmb. gl 353d06MHEYDS, MMM Todd
©5 3569 mIgdls s 3MbRE0dEgdL (Mlgm-3Ms0bol mdo s Logds@mggmmls LobEgsc-
056 3m3FsMdYdMEo B0a™30s) 1939 0GB 0bxzgd30gdLs s 356¢gdogdls, LryMlssomols
MloggMmNbMgdsls, 30MEMa0MMI© MusBOMbM 3OHMmEd3ool §smdmgdsl, Mmdgwmog 306vy-
bmeo s 05dBHgMmoMmo BsgMmMHYGBOL ©s FsMJIML ESBOBIMMYdOL gsdm ogm s Bmds-
35¢mdo3 MBOM 046905 gBHO© 9GS MMO 250mfg93s. 359w 0ms© 90-056 Fargdol 3ml-
AL FMMMO BLO3gM(3g SToL 39RO BoRO0M0Y, §3bMT03MMTS 3MOxLTS Fmbobagmds do-
306Mbs B30 Lol JgMEObgmdl, GMmdgeoa B3z9bo J3gybol olBH™mMomwo Lo-

Bsdg0mgs, 58 dgdombggzsdo doffs 0dMHMBgOL dzg  BHGMOOE0E BbJE0sl s dofjols
BEMdS 9GO Mo bgds s 0g bosi dglodegdgaros 0fygds Lobmgarm—Lsdgm@bgm Lod-
3056md900, Mlsg bgero gufhigm Lobgwdfogml doge bgwrolidgfymdol dmeodnlsd, bobmos-
@m-b5dgMEBgm dofjgdol sMgAOLEMOMYdOL LoTsMEH0390, S0MMI0bEs JoBM39dvo bLmR-
900, ©JIOBHMEO M) gdodMIBEBI0 255dE0MEMmGOMo 3MMEJLYd0m gogzlm OEIM0Y-
900 LEbMBWM bsdGMOBIM ELIBEGIYOO, Foasd gl Fbmem© EsLLHYOLOS. BHYYMSEO-
D300l 3MMm3gLds 49BLOZMMEMIOMEO 2obaMdmds 33m35 2019 ool 356gdool OmMU, 356-
099058 bgeo 99MHgm Joesdgd0sb Lemgargdolszgh dmbobwgmdoll gbsmdsl. Ly sberm
Dolmedo, HMmEgLE 3OMB5306MMLOL Logmmbol f0bsdg s0dmghbrom s COVID-ob 53-
M39w0900L BMbBY 9M™mzbmo MLsrmmMbmgdol FHowwdo 99ddbowro 3005M9ds S LosbyYdM
900M356MHgMdOL 58m3bsYd0L FglodEgdeMds 0gm. mdEsmbol 39MomEds oM 339010
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(33W090900 d9030bs, LsdMdom 306MHMdYOT0 I0MEZs FOMIS - Ea1Zg6gdOL doSBLO.

50059056900 595009 Mbm  530doe3zgd0l [obsdg 9©0ImPBBYE, boswbo ,,d06 s®BO"
9mfmgdols s oLEBE0IM0 bfogars-UfHogwrgdols @s bogdosbmdol gsdm, dowmdMmbog-
0m©bgb doBmgdmeo dofol 6533900908 s o0fyYgl Bolo sEMOINBYdS. 53 3GIMEgLL Moz30L
3090303900 3Jmbs, HmamM3 35609gdool 3609396309, 315939 93mbMTo3MEMO s g3MEWMA0v)-
60 3MDbOMIE. FooboM©s (36Mm009MHYds dMbozerol AM3Eo-35BHMMBMOOL 3G MESSE, 3969~
069095 5 Legob bEOEEOL HoMdMbsgdbgdds OO ,,0xLIL" Ms30 JOEHMIIOEO -
30900 LHMsx” 5030193500 b, XIO 396 303Y300, OMI YMMBBOBIEOOL 5649 OHMMS-
o300l 3OHMEILL LEOMWYMBOWO s FoLOMO boby BogEs, FaEed gl OMEILO 56O FosMEGHM
Lo5MBYOM 3OMPI300L MYBOWO63gLOYMBI© BMOE0JEEYds s 9M389® 8sb 3MTgM oMo
900509053 J00MM. 5IXIJMI XIO-XIOMIOD 56 Bs0mM3wgds XJMH™M3bs©, vy o6 Bog-
03wom 35bgmol MHga0mbl, sL939 GHOMOLEWE DMbgdl. LodsGmzgerml Jobo GoBOIME ygme-
8o dEgosMgmdOL 250m 53l 3MmEHIBE0SWO MHYMHIEX0BI300L 3OMEILOL FoMBsdEgdom
2396bMOE09wgdoLsmMz0L, OHMIEOL ELEMMOES YEbmgeo dmdsesdggdol s0b@gMgligds
LodoMm39wmdo d0BBYLL Boddosbmdol FoMdmgdom, Mlsz bgwl MHymdl, Mmam®E Labomgs-
m-b5dgMEBYM MglmGLOL Lobag, sg3g dBoBOYLO Hodmfygdol LodsMEHo39.

HO5¢0Do300L (©IMYMHdBOBIEO0L) 3OMEILOL FoMBsMmm3zs oM339we 25dm39390L53
93530060905, QMM0(355:  35MM30L  ©Y39I0GHMITOBIG0S.

> gb 9dmo 3GmEgbol mMo dbsGgs ©s Jabol MHMMsEoBsgooL  (©gMMBdBOBEOOL)
36m39lgdol Labgedfogm dsmm3olL LolEgadsl, bgel Mfigmdl 3gbdGmols s Mgaombols 0b-
G9Mgligdoll 9gbsdgdsli MmdogdBH Mo s BYBOg]BHYIMO 30MHMdJIOL ds035¢olfjobgdoom.

M3 999bgds 396GH®OL s Mgambol 0b6EgMYLgdoL dgbsdgdsl, mdogdGMMo s Ly-
009dBHMH0  30MHMdBYBOL  J9m39emolifjobgdom ©s gsdmfiggggdom, 8 doBbom Bz96 F93939-
9 33979603Mgd0bs 25933935 odMI0MH30L LEbom S Foy3939079d0bs FgLlsdsdolo sbo-
0bo, s1336900.

GHoLM30LSE  BIZ9BHIMID  200M30mMb3s, 08gMgmOL  M9gA0Mbol 08 5Es3055xdM6, BrD-
90353 Joodosb Logbmzg®madws LMmEBWgdo s0MBOYL. 5@I3EGH0MPOI6 s Q9boaMIMdYE
5MLYOIMBL 39MH0RYO0M (3bM3MdOL [alicsh s Aobliblsz9dM 3 GHMEBLMI.

39900300b5 0396900l oMM MHga0mbols H5dm©9body s09mwo s@sdosbo. (mgh-
X0ob, 3Yodweol s figsw@wydml 31960303seo@®gddo), HMIwgdoE Jowsdosb gos-
3000696 LyEbM3zMgOWsE LrBWgdTo.
300b35M0
1. babggro
2. LygbmgzMgdgwo
3. bdglo
4. 30594mx30mo bohor o) 565 173960 35054Y3930Egd0m 9 Joesdosb 3gMoxgghosdo doy-
M33000)

5. @dsLsbsEgo ol 3MMdEGFg30,0HmIgE0E 5438 39M0BIM0YdT0 I3bmzMgd FmMlsbergmdsL.
dgmmbyg 300b3g5%g JOPMO030 ©EII0MNO 3sL¥bOS, brnwm g5 30mbgzsBg 3OHMdWYIg-
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> 0b6396LEH0M9dY,

> 095c00m0565905 5 LaMfigsgo LobiBgdol dmfglitoggds,
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©al3360

65960330 Qobboo 0dbs dogs JoasEos, dobo  gMm—9mmo Jobgbom ©M@dSBo-
D530 ©5 #3dmf393900m. 3OMBEgIoL  33¢0930L, 29BboEIZz0Ls s FgBIBYOOD 53900
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Ruralization (deurbanization) Sustainability Challenges
Darejan Chkhirodze, Manana Bandzeladze, Nunu Chachkhian, Davit Sinauridze
Kutaisi University
Akaki Tsereteli State University
Summary

J.E.L. classification: 010, Q2, Q28 D O | :https://doi.org/10.52244/ep.2022.23.11

In today's fast dynamic era, sustainability is one of the necessary conditions for the development of society.
Along with the growth of cities, the movement of the population from the countryside to the cities, i.e. urban
processes, increases.

Urbanization means the growth of large cities, the growth of the urban population in the country, but in recent
years, a drastic process of urbanization has been observed, such as deurbanization, ruralization, i.e. bringing and
establishing a lifestyle typical of the countryside in the city.

Ruralization and deurbanization, the reasons can be many. This is related to both internal and external wars and
conflicts (Russia-Ukraine war and excessive migration at the border of Georgia) as well as viral infections and
pandemics, food safety, production of biologically safe products,which was due to viral and bacterial threats and
environmental pollution and will be a more urgent challenge in the future. For example, the post-Soviet space of
the 90s is a good example of this, the economic collapse turned the population back to traditional agriculture,
which is the historical reality of our country, in this case the land regains its old traditional function. And land
ownership becomes relevant And wherever possible, agricultural activities are started, which was facilitated by
the state's support policy, the ease of registering agricultural land.

The basis of ruralization is the decentralization of management,

v These are two sides of one process and create a state management system of ruralization
(deurbanization) processes, contribute to matching the objective and subjective conditions of matching the
interests of the center and the region.

There are factors facilitating the processes from the state side

v Assigning function importance to peripherals.

Development and implementation of fundamental sciences

4 Creation of new technologies

v Advanced performance sharing

4 Creation of new technologies

v Advanced performance sharing

4 Awareness raising in the direction of agriculture and business development.

] Trainings: about participation in open grant competitions,

Biosafety, ecologically clean production Awareness raising in the direction of agriculture and business
development.

] Trainings: about participation in open grant competitions,

Biosafety, ecologically clean production
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The influence of dental status of on expectancy and quality of incurable cancer patients
Tengiz Zhvitiashvili, Khatuna Davarashvili, Teimuraz Adeishvili, Magdana Jikia
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

Oral health is the inseparable pari of general health and is considered as one of the main determinants of
quality of life. Oral health influences individuals physically and psychologicaly and inpacts their self-sufficiency
among the society. Existing oral pathologies can couse vital important functional disorders and can be the reason
of aggravation condition and depression.

Key words: screening, tuberculosis, palliative, geriatrics, xerostomia, rehabilitation, obstetrics,
neonatology, oncology.
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Modern approaches to research and treatment of chronic idiophatic
urticaria

Ukleba ketevan, Agnus Irene
Kutaisi Universitet-Unik

Abstract:  As is known, the 21-st century is the century of allergies. Chronik Idiopathic urticaria is an
important pathology among allergic diseases. The pathology has no direct cause and last for six weeks or
more. It’s also called chronic spontaneous urticaria (CSU).Chronic hives are itchy, raised red bumps or welts
,that appear on skin at least twice per week.These welts also called wheals.

Hives ( urticaria) and angioedema ( swelling) can occur together. Hives are raised red bumps or
splotches on skin. Angioedema may occur in deep layers of tissue. This swelling can affect face, lips, throat,
hand, feet and genitals.

Disease can be found in any age group and in
— representatives of both sexes. Pathogenically ,it can be
ps ' | caused by autoimmune antibodies, immediate reactions
caused by IgE, immune complexes.
Not all CIU triggers are related to our body. They can also
be mental ,or psychological,like stress and anxiety.
CIU could be triggered by a:
e Bacterial infection
e Viral infection

e Parasitic infection

e Fungal infection

e Medication or food

e Chronic deseases: diabetes, kidney failure, deseases of the thyroid gland etc.
There are some types of urticaria:
1.Cholinergic urticaria or heat urticaria is caused by raised body temperature  and
sweating.activities,that cause you to sweat, such as being outside on hot days or vigorous exercise,can
bring on a flare.
2. Solar urticaria is caused by exposure to sun or ultraviolet light.
The hives appear within a few minutes of being in the sun.
3. Cold urticaria is caused by sudden cold temperatures. Many people experience cold urticaria in
the winted, but even some summer activities can trigger hives in people with this condition.These
include a swimming in a cold pool,experiencing a sudden cold breeze. Sometime weather and
activities can cause chronic hives to flare in many people.They can notice rashes after
sweating,spending time in the sunshine,or being exposed to pollen
How are chronic hives diagnosed: Do

e An Allergy test to see ,if allergen is causing a reaction.

e Blood test to check for high lewels of antibodies.

e Urine test to check for high lewels of antibodies.

e Urine test to look for bacterial infections.

e  Skin biopsy procedure to confirm the diagnosis.

e D “vitamin level tested.
Ways to manage hives.
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.Reduce stress. Stress can cause hives to flare up.Meditation getting enough rest and making time
for favorite activities can help lower stress levels.

e Take vitamin ,,D’’.While further study is needed ,there are may be a link between low vitamin
,»D,, levels and chronic hives. ( A 2018 review of studies found ,that people with chronic
spontaneous urticaria had significantly lower than average vitamin,,D’’ levels.

e Take antihistamines. About 50 percent of people with hives can get relief by taking
antihistamine. According to the American Academy of Allergy, asthma and Immunology,If
antihistamines don’t relieve hives,you might need another type of medication.

e Omalizumab ( Xolair) is approved by the Food and Drug Administration to treat chronic
idiopathic urticaria.( A 2013 study found it was effective in some people with urticaria for
whum antihistamines didn’t work.)

e Immunosuppresants like cyclosporine
o Corticosteroids
Conclusion: Thus , idiopathic urticaria is one of the serious pathology,that proceed with
allergic rash and edema.lt is necessary to eliminate and control risk-factors,make
appropriate treatment.
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Rabies - the Cause of the Disease, Ways of Transmission
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Summary
Rabies is a viral infectious disease, it starts with inflammation of the brain and spinal cord

(encephalomyelitis) and ends fatally. The disease is found in almost all countries.
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Subsequent processes of nerve removal during dental treatment.
T. Zhvitiashvili, Kh. Davarashvili.
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

Complication ofter nerve removal and ways to avoid them in case of dental treatment are presented.
Key words: pulpitis, caries, enamel, anesthesia, rentgenography, crown, injection, cyst.
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Impact of Vibrational Stress on Sex Hormones and Its Correction with Liquid Oxygen
Ts. Sumbadze., I. Sikharulidze., E. Abzianidze., G. Fichkhaya., S. Markarian.
SUMMARY

Vibration disease holds a special place among occupational diseases due to its clinical course and variety of
symptoms. In this regard, an important issue is the negative impact of vibrational stress on the body's sex
hormones and their regulation. For this purpose, we studied the influence of the vibration disease model on the
reproductive function of male rats and the correction of the detected disorders with liquid oxygen. Using the
approach of immunoenzymatic microanalysis, we assessed gonadotropic (follicle-stimulating FSH and
malutheinizing LH) hormones and sex steroids (testosterone T and estradiol E2) in the blood plasma. Research
has shown that vibrational stress causes endocrine disorders in the secretion of sex hormones, and oxygen
correction is effective in regulating these disorders.

Key words: vibrational disease, sex hormones, liquid oxygen.
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The connection of stomatological diseases with the social-ecological condition of the country’s popylation
T. Adeishvili, Kh. Davarashvili, T. Zhvitiashvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

The prevalence, frequency and intensity of oral diseases are discussed and their contributing factors are
climatic — geografhical, socio-economical and political — ecological circumstances.
Key words: caries, climate, flora, fauna, population, pariodontium, relief; epidemiology.
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Viruses - Flu - Prevention
Tengiz Zhvitiashvili, Khatuna Davarashvili, Otar Zhvitiashvili
Summary
Virus (lat. Virus - poison) is a non-cellular form of life that can invade a cell and reproduce only inside it.
Viruses are ubiquitous in nature and infect all cells of the body.
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The relationship between the Oral-cavity condition and cardiovascular complications and diabetic melltus
N. Berdzenishvili, T. Zhvitiashvili, Kh. Davarashvili, N. Adeishvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

In this paper the lelationship between the oral-cavity condition and cardiovascular complications and
diabetic mellitus are considered. Studies have shown that indicators of an unhealthy periodontal conditions
preceded cardiovascular problems.

Key words: diabetes, gingivitis, periodontitis, candidiasis, xerostomia, parodont, glucose, bacteria,
osteoporaosis.
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Basic principles and features of prevention of dental deseases
T. Zhvitiashvili, Kh. Davarashvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY
Prevention of dental dreseases is a system of state, social, hygienic, medical and personal measures, wich
ensures the improvement of the health level of the population and the prevention of diseases.
ey words: caries, parodont, refined, carbohydrates,vitamins, fats, arginine, lysine, glycine, tyrosine.
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Connection of teeth with the boody and some of its mechanisms
Teimuraz Adeishvili, Magdana Jikia, Tengiz Zhvitiashvili, Khatuna Davarahvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

The teeth connection with the body and some of its mechanisms are discusseod. Connection are maynly
stained through blood.

Key words: streptococcus, urologist, staphylococcus, heart attack, ischemia, bacteria, gastritis,
pancreatitis, pulpit.
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What Causes Heart Disease?
Tengiz Zhvitiashvili, Khatuna Davarashvili, Otar Zhvitiashvili
Summary
According to the old opinion, vigorous training, as well as exercises may be dangerous for people who are at
risk of heart disease. But a new study shows that the more vigorous the exercise, the more beneficial it is for the
heart, as long as it's as short as 15 minutes.
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How does dental diseseas affect the functionity of our organs
Tengiz Zhvitiashvili, Khatuna Davarahvili, Magdana Jikia, Teimuraz Adeishvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY

The association between oral and general diseases was discussed in the article. The negative influence of
odontogenic infections and periodontal diseases on the development of cardiovascular diseases, diabetes
mellitus and orher systemic pathologies was highlighted. The need for joint efforts of dentists was substantiated.

Key words: osteomyelitis, corticosteroid, periodontium, rheumatism, endocarditis, alzheimer's, anemia,
pulp, pancreatitis, heart attack.
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Prevalence of dental diseases in the adalt populalation of different countries
Magdana Jikia, Khatuna Davarahvili, Tengiz Zhvitiashvili, Medea Adeishvili
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY
The paper discusses many microbial species in the oral cavity system. It is established that they create
difficult complexes and they composition depends on the oral cavity states.
Key words: caries, demineralization, remineralization, indicator, periodont, filling, microbe.

205



«

Log®msdm@olim Lsdgsbog®mm 3mb689M9630s ,»93mmmaools msbsdgommgzg 3Gmdegdgdo
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

UGHMASGHMEMYoMEO0 ImLIBMMGdOL 353egbs 30MmOL el
L P XQIATOYTUTeRY ofy

bom1bs ©3565330¢0, 19630 730G05330¢0, Fogsbs K0dos
L5390 ML 3 M0 39360909dsMs 53509005
53530 §96gmerol Lobgerdfoxm «boggdlo@gdo

3BUA®SIHO. bHmFshmermgos b0dg69arm3b500 3000560985 3563000509892 F9969880. doryby-
3350 00obs, HmJ bsgst039e002 000300985 3563000569850 299050, o305 Fs@ser ombyby ogsb
LA™ 0aenmgosy0 8eadbsbwyig8ol bs3000b0. 098gs bsobdgtgber s g-16s0m98500b3559305 bherds-

O 8029050 800bsbryB98obsodo byerdobsfiacomdmds Gmgmmg Fs@serdoosh, oly bbgs Ggg00600.
30650b G 5350008980 Gaga@ b390L 439956500, sbgzg dbmaeroml 36:0300m980(9829¢7 099 S(HS36G0-

30Q°9300IEI X3IBIBT0 @GIIRY GIHIQ 3D IS0 @3 06IELOL® 33¢7935L 8200063

Us3356002 bohgagdo: 356mbBo, 3560960, Jdobsbisto, ©bdHobo, 86Gdbobdo, bstimdozo,
J30@9002¢n308, 3639396409.

1. 3%0¢0b 35G0glo s 35M5MBEOL 9350IdIO0

UEAHMISGHMEPMPOMOO 5350 JOJO0D Y39wsHg F93MEIWYIME0S 300¢0lL 35M0gLO S
356HmMbE0L 5609050 9350090900, MY J95300056M93580 FMSZ35MO JGEBHOMWMYOIM0
Mo 3036MmdgdL 960390y, MdEs gU 9350090900 I EHORBIJBHMOWO boLOsMOLLS S
9o oM gabols o 2ob30msM9dsBg IM5350 5RO MDMH030 S BMPSO Bogd@MmEMo dmddg-
©90U. 35M0gLoL 39630050935 Y A93w9bsl SbEIBL 33900l boliosmo s Mgg0do, 6ydfHgzgbols
5096M05 5 boMolbo, MmMABOBIOL BMYSWO 99350Y39d0 S IEYMIMYMdS, 2969G03v9-
60 Hobobfomsbfigmds, Loldgw fysewdo gEmEmOL 899(339w0Mds, 053dsgdml dmbdscrgds, 3060l
6L 31900 3030965 [1]. FoaEsd 3060l POHNML sOHILOWWRILMZs60 3020965 MOLI-GBodE MG
0o68Ma9gbL 565 FsMEBHM 35Mr0gLOL, 5589 39MOEMBEHOL 55350JOMS Fob30mMYdsT0(3.
5doi §99939600 3dool Bogdol J0zMMdYOOL Mrrreno. JozOMMEMAB0BIGOOL 3bmzgedymag-
@Md0L 3OMOMIGHJO0 BHMIJLOZNO S SEYOWMIN0Z 453500D0sbgdgw bgdmddggdsl sbg-
696 MHdool Jumgzgowgdbg, GOl 99993 30005MYds VOHA0WM3Z560 LoMbOL MoMEIbMD-
030 5 M30L6MBMOZ0 (33C0EG0930, 0MP3G3d 300 -MIoEM3560 FggMHmgds s VMool
90360mE0M39Ws305, MLSE 80394535600 35MMOMBE MO X030 BsdMmYse0d]dsd©) ©s I3¢M-
396 Jum300do bMYdOL 293039 gdsd©Y. 308EObIMGMBL 3B0EdMOL d3wm3sb0 Jumzowg-
0oL gobeg35, 300930 Bs3egdsIs R9ToaMNdME0 300¢d¥)©9T0, 0fygds Jomo IMMYJ3s WS
3900565333090, LOBMEMME 30 300¢JOOL I3IMAZS. SOHOLMIMOZO 935 JOOL 45B30M0-
9056 bl Mfymodl 3060l ML SO 3560083, §oobs s GPol Jm3wg oysdo, dm3eg
wm®fmgzs60 303900, 300Ms EMIOLS S M63B0EZ0L SBMT>e0gd0, SMBLMWIRGILMZbI©
@5 3MLFMOOE 2539079090 dX 96900, MOHMM3IPO0O s ONMEMOEGHMGO 3mbLEGHOWM30-
900 s Bb3s. 3560150MbEHOL 56mMgd0MO 25630m5¢9d0L bgerdndigmd Bmas 53odGHMMmgdL 30 do-
9329936905 bFdol ImIbyEgdgEo, 9bMIMObMwo, mw-lobberds®mgms, Lolbeddswo,
B3390 LolBgdgdOL H535IOJO0, 0349610 LOLEJIGIOL 350MEMY0gdO [2].

206



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

396M0gLob, 96 35M5MBEOL, 535000l oM 25630MMYdMO (30300, ©OLIMI-
B0OAO0 s JB0gdIOL O35MA35 Bb30M0 S JLMYGHOIMOO bslosmol IMM3939dL Of-
393L 5 byl «deols 306HM36900L xsblow 0bEgaMoEosl LabmsMydsdo.

L AMASGHMEMAO0MO0 99350093900 LIOHOMBM 3OHMRILBOME JoEPMIsl s 83Mbs-
@MdSL BoFoMmgdl F90yma0 oMHMMEgdgd0L 153000 SBoE30EGOMS®. BEHMISGMEMYOv)-
60 ©HTMG00L bgerdobsfizmdmds AbmBEom sldEod00 3608369 M3bs OBIEI0S Slo3M-
396 505905698380, 515939 BSOS RBIMGOOLS S FBMULsgerols dJmbg 3069dd0. Fglisdsdo-
Lo 30608 VAWML K 6AMMGMBdS 5390093 0s IBIEO LMEF0SXMO bEBSGMLOL dJmby
9clobergmdsdo. 580GH™I 0lgmo LEBMYPOMIOM030 3OMYJEHJdoLs s 3MIMYMTYO0L Fgddbo,
OMIgoi 0m35¢olHobgdl sm0dO S B0 LMW IMHO B9bol ToduodsErm® BoGorwm-
@MBSL 30608 POV 5350YOMS F3MMBIMBILS s 301939D30500 K 9bOEZ0BS s Bobgem-
dhoxml 3OgOHMys@03ss.

A65003E0wo 15339Mbsem bEMAsEHMEMA0OHO JmALobmE@gds 860d3b9emgsb 93m-
B0I03zme G303 Fo®mdmowaqbl dbmgwoml dmfjobszg 439969030, Losg Lobmysmg-
00l X9bo330L 00X IEHOL bMOo-5m0 % 306MH0L VOWL 9350YOIM TJMMBIEIMBBS
3MHMB0WSgE03oL BAo0rqds [3]. ©ods0 s Lsdsm F9dmliogergdols ddmby gobgzoms®mgds
939969080 3060l O 553500Jd50S 832IMBIMBOL LEBMYSMIOM030 3OMYMSTJdO 0300~
0095. bLEAMA>EHMEMAO0IHO IMABobEOIOOL Fooeo s gd0 F9odErgds 39306 04bgly S30-
9o 9839JGVIO0 3609396300m. 3560250 ©AIBOWO IOMBOSJGH03d 30 ©I9350JISMS
399306900l 3603369cm3560 LagggbMos.

UBEAHMISGHMXMYONOO 9535093930l Fglsd30Mg0geo ©mbolidogdgdo 0639w Moddo
0B3-535dBHMMJd0L 530wgdoLs39b Mbs 0gml JodsMmmIo; bsbdomywgdols bszwgdo dmb-
956905, 0BG 33905, 58d5gml mbdsrgdols 9d306Mgds, 3060l PO LOWE RS-
bm3560 300965 byl Mol 356MHMOMBEOL 5350IOOLS WS 35MOJLOL FI630056MdL. O-
@0 3600d369cmds 543L 51939 BEAHMMOL M3GH0TSW OO MMEIbMdOL Jd0Ol bgwsdom by 9g-
Bo®BbgdL, MLoE MBOHMD39WYMBRL BEGHMMOL 9933900 30Ol 3sLBHJdol, Bog3wgdgdOU,
BGH™OH0M93o bsAGEo Hgwol, MIobs s FoM0Eol IMbIsMYdS. M3EH0TIWIOHO MroMmEYbm-
0000 MmMPs60Hddo FEHMOOL dofimgds 3603369 mzbs 53306090l 35000 H9350GdOL
MoL3L [4].

UEHMISEGHMEMA0IM0 53500M30L FgloxzsligdErs® IERIbOs 3503390 dmmbmgby-
00. X9605(330L ABMBOM MOY6ODsE00L (X963, WHO) 61930m8960530000 Lodo {iemols slioz-
do bgds bLo®Ag39 300EgdoL, 9d3bo Herols sbs3d0 - 39030 3060390 JMEsMYdOL, 12 Ferol
sbv3do bgds 3md030 300¢gdoL, beem 15 farolosmgol - 3sMmmbEol dymdsdgmdols dg-
RoLgds [5]. mMdizs 3603369 ™M35605 5M1535MOYLMO 935009dYOOL F93MEIYOOL FgRolg-
053, ©599bss3 U 99350090900 bBoMmOE “YYI39dJLYMBOWO MHBRYDS, MMPMOF 35309b-
Aob obg 9Jodol IBGHOB s LsdmEMmME LgOOMBMW JumM9gE03IM, BMbI30E s FMOHBM-
WMA0O (33¢00g0580g J0394o350Mm. 53 BO0Z 256L539MGd0M SELBOTBsZ05 Jd0oEOl Togys-
60 Ju300gd0L 35MMEMYFONOO (339009, OMIJoE bollosmgds 3dowrol Jogs®o Jumgowmg-
d0L (806567560, ©9gbEH060) 3HMaMaLOMYdO 456¢g300. 53 3500MEMPO0L b30MaMGOOL

207



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

3900373930 s bgerdndfymdo god@EHm®mgdos d6rvdlobdo (3d0gdol derogMo dgbgds s 3Mo-
F960 LomgFo 3mL3MsGIMHOL dMIsE oo GMbMLol Bmbby), Jdowms d)3Mo30L wIzsgd-
3900 5 M3 HBoMEO GH©593930, 156300¢30L 56MBse0gd0. 505305690l 50gb0dbgdsm 300-
900l ImBs3H0eo dMAbMBGMdS, Jd0Wgdol  HBMIGdoLy s BMOTOL (330D, 0SB~
300030l odE9ds, LRI IEr-J39Wogdol LsblMol oOLEMBI30s s 8IS JuMYEO-
39960 ©5 319693000 bsliosmob (33c0wqd9gd0, Mo 3609369 m3zs6 Blodmemyom® Bgas3-
@965l 9bgbl 535 vy 08 306369d5BY.

0™ 9030 30MH0L OB 93500 0 LOLAOMYLS S LOA)3539L6 s35300MYdV)-
o 3303500 GH9bg63E0gdol 80Hgs35®, B0l 35MOYLO dogr0sh 2o3M(39wgd o
Q05535009055 AbMBEr0Mmb §39969d30L M3 glmdsdo S IMOEI3L BogdZ3mMS 3MmbE0YgbEOL 60-
90%-U, bemrm IMBOEOWO 3M39Ws300L O YIMOZGbMdL 65-74 {erols sBo3do SPG
5930 39690030 300egd0. 0bEMLEGHMOWME d3994690d0 Bo@e®gdmwo 33193900 Im[IMdL,
™ 059d5dmb (935 9Hm-9M00 MIMI3MGL BodBHMOL §EOHIMYIBL 35OHMPMBEOL 935D~
05 2963056090580, M3 JOMDOIMWO 9350090900l Mmeo 51939 360d3zbgcm3z560s [6].

9P 2963056905 9399469030 LEBHMASEHMEMAO0HO IbTsMYOOL bgardobsfhzm-

dmds d9BMOMos, Jd0gdo bdoMo MRYds v9d3Mbocgdgwo, 96 300093 99399gdMYdS
59MmE9dsL, ($3030¢0b, OLZMIRMMOEHOL s T5GHJM0SEYMHO byEdMm3egmdOL 25dM. 3d0gdOl

53561335 5 3060L VOB 519Mg19dMEo BMBJ30EmO IEHMTMIMDS A9I0DBOEIdS Lobm-
390906030 X 96IOMIMOOL 30IMdYF9dT0. M¥IEs 0936 29630M50M9d5© J399ob530 Jdog-
00l 535635 INHBOHOE 30379530500 51939 35CIMEMBEOL 5350JI0MSF SBIOL QoB30MM-
090wo. 35-45 ) sLo3MmdMm03 X aMRBdo LHMLxRI® 3MMYMILoMYds©o (3539 39bgMsw0BYdv-
@O0 35MMEMbEGH0E0 AMBOomL bb3oalibgs Mga0mbgddo 5-15% gotgegddo dgMygmdl, be-
e JOmbozmwo dbvddo s LodMsm BmEOIGOOL sMLYdIMdS FMBOEOWO dMbobargmdols
O 353wl d5d0 G90608b90s. Jomoo gdmbogwrgdols dmbg 0bMLGHMowmw J39yb9ddo
3060L QOML X 6IOMYEMds Boow(g3s L3O M s 369396300 VMbolidogdgdom ©s
531369005 396dm, 56 Lobgwdfogm Lol gdgdbyg, Bsdob GmEs A9630m5M9dso J399bg-
00l 19653 glMdsTo VM0d0 AMbIbEGMdS, 256M339Mw0 9obogMMo MI30MHgbMdYdO, Misb-
W356OM s d9B0MMwo MbBs®ol dJmbg 5093056900 @ 15336900 56 5G06 ©o3ToYmMTGO-
900 BEAMISEGMEMAOIOO BMILIBOMGdIOm.

9L 93996900 25603056 3060l WO K sbIOMIMdOL FmALIbMHY 39MLMbswOl IO~
3GOAL, bmwm d,mBLobm@gdsl OO MBlgEgmal MBmegzmgbo, b MEMBdBMwo 396EGHMYd0, 56
930Mmb5emEM0 s 653gd0 yMmoMmads 943930 369396300l s MYLEIIMSEOI T3Mbs-
MBSL.

2. LEGHMI>GHMEMYOYIBHO FMALIBLYMYIOL 3BMdMYTgd0 LsgsGmggmmdo

5Q53056ME0 2963056900l 0,744 0bgdlol dobgz00 Lodos@mzgwmls Imbobergmdols
5096M0ds 5955850 00mJdol mmbo dowombos, HMIwol 53% MMHdBME 569g0do 3bM3-
23l [7].

XX 15993160L MmbIME50056 ffergddo §3994bol LmEosw Mo s 93mbmdorMo 3omm-
0900L 93390000 A5MgLYOOL 25T IMLObEgMOOL X 9BIMMYEMIOL FEYMTsMGMds SOLYdO-

208



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

05 990335, XobIOMYEMdoL 85839690900 dwogh goblibgzs3gdm©s 93MMm30l J3gybg-
00l 396396980900l b, 500603bgdM©s LOYIMYEHOL s bsM3MEH039d0L TDMO FMmbTsMgds.
9dmf930L domoero 3583969000 X 9BIMNYMdOL MBMHZ3MGL 3OMdETsl JIbos s 2obLS-
39900609000 36935¢0MG0©s Joergdls s FMBIMEIYdd0. 5¢3Mm3Mmeol FoMmdo IMbIsMgds o
Bo63m3H03900 8d0dg LME0sEMH-93b6MmT03M, LssMlGdMm 306MDJO0MS S ©9d)F93MrMdOM

390039990 099053MMIO0Ls s 390F0DBIOL PESTSEM gL HoMmBmowqbs.

LM 305-930mbMT03NMHO s 30E0GH03M0 49630MMJOOL 33900335 bddsOM39-
@b dmbobegmdsdo dmem fargddo 999000 oobs®ms bsd)EOE0bM s LBEBMTsEHMEM-
3099600 dmdbsbmEqdoL bgerdobsfiamdmds, 03s@s bsdgoEobm 4sbs0wgdol s 3w GOl
bseOLbTs. FgLodsdoLOE 290BIMS LBHMISGMEMAOMEO 5JEHO0MdS, 5353 3608369 mgbs -
593065 3060l MM 893500 JOIMS o3MEILJO0L Logm®mbg s 39bwgbE0s, MMIEs I EHo-
BJHMOY@O LEMISGHOEMY0)MO ©535©JOIO0 33wd3 33939 ©d SJH NG 3HMOXYToQ
Bg0s LodommM3gemdos. Log3sMIMEME LHMMYE 9M55353059MBOWGIJO LMEFO0SEME-930-
B™303zmM0 LEHIGHMLO 2obLEBOZMAZL LodsMMZggEml IMLobeEgMdOL LEMIs@EHMmEmyoOHo Imd-
LobmM9gdoL 653090 bgedolsfzmamdsl 93mMm30l J3994bgdmsb JgsMgdom. xsbaMmMgEmMdol
19300 MIMNs3MGLO F0BIBLEPYds 39gMHIM BoEIBPZg3M 335609005 s MZoMM™Mb Jmlsb-
©gmdol J0g6. x563ml 2015 ferol dmbsgdgdoo 350000 5@sd0sbos BsGmnvyaro 39Mdm 3mGm3m-
530 BoIHB393M Bodd)gddo. Lobgedfoxzm 396 53065BLYIL LsTgEOEObM dMALILHYMYdOL
439w Lobgl. LEMAsEGHMEMYO0OHO IMIBobO9ds MMz BobsBLEYdS 39Mdm Losb-
0393 3d3560990L d0ge s 3MEIWIOS oMM Labgwdfonm LEMMIGMMIdTdo, 56
396M3m 3335609330 ©sLodIYdME 30609dDBY. sdoBHMD 5EsT0sbms IMSZEGLMdL MZoM™b
2936 LEAHMAsEHMEMPOIHO FMBLIBYIMGIOL Foobs, 56 30093 3960 bgwrgfioggds sMLsMsbS-
©M 353HJM05MH0 BEPMT>MYMBOL odm. FoBHIM0SWMMHO 306MHMBJOO ST30M90L 505F05bMS
30D0@&0L Lob3oMgl BEHMASEHMEMAMB, 30MHOL VO LHBSFOOL 5EPBSMMBL, MO 995MGLGOL
3060L AL 3020965 5 bgarl MFYmdL 356M09LOLY S 35MMPMBEOL s53500gd9dOL Fobgzo-
0560905L. 535 9oBgds bbgs M0L3-BodBHMMGd0E: 3E0ToGHM-3)MAGms50E0, §993300OVIO
00obolHomobfygmds s Jumz0wgdols bLEGMWIGHOHIWO sOIBOVICRILM3D9ds, MEOYBOBTOL -
39000 V559350090930 O IEYMTMYMDIOO S FJOIRIP MMYI6ODBIOL 0dMbMMO LolEHgIol od-
39000905. 319399 §3930000 Bog@MMYd0, MHMIgems 360d3bgem3z560 MHMEo 30MHOL VOHNML oS-
350905m5 2305690580 SM[gMOwos FMOZoWMHOEbM3b g3ogdomemmyome 33w9390d0.
505305bm BsdgOE0bM Aobsmgdol mMby, LEBHMSGHMWMYOMOO dMALIBMGdOL LsFoMmmg-
00l s 3603369 MdOL 53bMdOYMHYds BMASO X 6IMMYGMBOLSMZ0L, 339001 bobosmMO @
951030, 565X BLOSMO (3bM3MGOOL bBHOEEO (53dsJMU, Bo®3ME 0oL s Lolidgerols IMbIseMgds),
35309635 5330090905 306MH0L OVL IM3wol 3080966 B39390096, gl yz3gwsng@o
39633999 Hg930 965l 9bgbl LEMIsGHMEWMYPOME H5350GOMS Q9B300056MgdLS O 403~
HEILYOIbY.

95050 93009800 My0HO 35639690 gdOL SOLYOMDS S FsMO VYMIZYIOIIYNGBS
961535¢ 99003M-BME0SO S 93mbmI03ME 3OHMIWYIsl F9mJdbol J3g9bols Fmbobargmdsls

9bOEMmEBYE0 oMM gdgo0l LobJoMmgLs S MMP6OBIBY b9gQoBH0MO F93w9bols yboom.

209



LogMms8mMobem Lodgsbogme 3mbxgMybEos ,g3memmaool 05659gMM3g 3G MdE)Igd0*
Jmomsobo, LsgsGmgganm, 23-25 bmgddgmo, 2023
International Scientific Conference ,,Modern Problems of Ecology* ,
Kutaisi, Georgia, November 23-25, 2023

LHMO9g 5doG™ma 59 J5B39693gd0L godmzegbs, gLfogars-9a3sligds sSJ@YIsE Mo Ly30MbOY,
doo 19993H9L O®MA LooMM39w Mo dmerm 20 Herols JsBIoEIBY 56 SOLYIMBL LEMIsEHMEMYO-
26 959350005 J30JIOM MO0 dMbs399900, M3 Bodw)oEgdsls Im3390L SoMOEbMU
50 Q553500 900ms o330S, LobdotMg s 06EIbLOMBdS, Podmzwobrgl bgrdgdfiymdo o
95360 M3M 3009090 BodBMemgdo (L5d9EO0E0bM - BOMEMPOMEO, 300TdGMYIMYMIRONIEVO,
LEE0SXME-930bMT0M0), brerm Jowgdmo dmbs3gdgdol ©sdwdsgzgdol Logwydzguby b-
@5 3mbgl LAMISGHMWMPOMO ©593500JOMS 309396300 MBOLA0gdJIOL FoBoMgds, M-

Log 96033690 m3560 36159dEH03I0 W0MmGdMgds 9d69ds 59350 JIMS 253039 gdol F9d30-
M900L MZ5EVBsBOOLO.

@WoBHIHG)MS
1. 9303050300 m., ©I35M38300 b., x0dos 0. 3d0gdol 35GOJLO - (303000BFOOL 535¢Gds.
LogHmsdmMmobm Lodgaboghm 3mbxzgM9gbEooL ,,g3MmeEMma00l MsbsdgMmazy 3MHMdEgdgdo“-l IHmag-
00, &. VIII, dsomdo, 2022.
Shanmugan K. et al. Dental caries vaccine — a possible ption? J. Clin Diagn Res., 7 (6), 2013.
Oral health. Factsheet. 8. April, 2012, http. www. Who. In me.
Jlyxomckuii Y. I'. Kapuec 3y6a. M,: Mexnrus, 1988.
Oral health surveys basic method. 5 th edition. Design of an Oral health survey. WHO, 2013.
Petersen P. E. et al. The global burden of diseases and risks to oral health. World Health Organ. 83 (9),
2005.
7. Gamkrelidze A. et al. NCDC — National Center for Desease Control and Public Health. Health Statistical
Yearbook, Georgia, 2018.

AN

INFLUENCE OF STOMATOLOGICAL SERVICE ON THE ORAL HEALTH
Khatuna Davarashvili, Tengiz Zhvitiashvili, Magdana Jikia
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY
Reviwed in Georgia of Influence of stomatological service on the oral health and ways of solving
compolications as result of this influence are outhlined.
Key words: periodont, caries, enamel, dentine, bruxism, drug, epidemiology, Prevention.
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THE INFLUENCE OF ORAL CONDITION ON GASTROROMICAL DISEASES
Teimuraz Adeishvili, Magdana Jikia, Tengiz Zhvitiashvili, Khatuna Davarashvili.
Akaki Tsereteli state University
Academy of Ecological Sciences of Georgia
SUMMARY
The relationship between oral changes and gastrointestinal diseases are disoussed in the paper. They
develop through systemic changes related to absorption function disorders.
Key words: gastritis, enterocolitis, glossitis, stomatitis, vitamin, microelement, atrophy, hepatitis,
hyperemia, parodontitis.
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Interaction of radioactive substances (radon) on iliseassis of the uninary system
Merab Kvitsaridze
Summary

The influence of radioactive substances on diseases of the urogenital system has not been thoroughly
studied. There is scant information on their correlation with each other. The change of radon concentration in
relation to the main processes in the human body is worth noting. Metabolic processes depend on it and are
directly reflected in the manifestation of clinical signs of various diseases and, most importantly, in their
features. Our clinical observation allows us to talk about the connection of the present glandular diseases caused
by radon concentration. The main and concomitant diseases occurring in the human organism are also a matter
of separate discussion in connection with radioactive substances.
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Climate change and its influence on human health
DarejanChkhirodze, Manana Bandzeladze, NunukaChachkhiani, Davit Sinauridze
Kutaisi University, Kutaisi, Georgia
AkakiTsereteli State University, Kutaisi, Georgia
Summary

negative aspects of climate change. Climate change, as a cause of biodiversity change, also has a certain
impact on human health and psycho-emotional condition. The problems caused by climate change have a
negative impact on the well-being of the society.

The population is becoming more and more vulnerable and needs to adapt changing environmental
conditions, income decreases, impoverishment ,living conditions are deteriorating, income decreases, becomes
poorer,Living conditions are deteriorating more and mor Efforts are being made to fix the problems and more
Fewer resources and power remain for development and progress,for education and cultural life. All this
addedHealth problems, own and loved ones, graduallylt makes the daily life of a person more and more
unbearable.Poor relations, increasing alienation, common problems

The degree of appropriation, which ultimately affects the publiclt harms the consciousness and even the
sense of national unity. Thus, we can conclude that all areas of human life,- economic, cultural, health,
psychological (insecurity),- On the basis of deterioration, people's social status deterioratesProsperityThe article
discusses climate change as a result of greenhouse gas emissions in the environment and discusses the impact of
climate change on human health, using the example of Kutaisi, that the adopted attitude allows establishing a
connection between the city's population and the harmful substances emitted from the landfill and among
possible diseases. i.e. If the number of the city's population, harmful substances emitted from the landfill are
known, then it is possible to determine the correlation of human diseases and deaths with the amount of
environmental pollutants.
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