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VAKHUSHTI BAGRATIONI INSTITUTE OF GEOGRAPHY- 80

The Institute of Geography was foundid on March 16, 1933 at Tbilisi State
University by the initiative of the founder of Georgian Geography School, Academician
Alexandre Javakhishvili. He was the first Director of the Institute and supervised it during
29 years (1933-1962).

In 1962-1979 the Director of the Institute was Acad. Feofan Davitaya; in 1980-1981
— Acad. m/c, Prof. Alexandre Aslanikashvili; in 1982-1991 — Doctor of Geological-
Mineralogical Sciences Tamaz Kiknadze; in 1991-1993 — Doctor of Geographical
Sciences, Prof. Roman Kverenchkhiladze; in 1993-2006 — Acad. m/c, Prof. Zurab
Tatashidze; in 2005-2006 — Doctor of Geographical Sciences, Prof. Ramin Gobejishvili;
since 2007 to present — Geography Acad. Doctor Nana Bolashvili.

Deputies of Director of the Institute at various times were: David Tsereteli, Alexander
Aslanikashvili, Roman Kverenchkhiladze, Revaz Khazaradze, Nodar Elizbarashvili, Nana
Bolashvili and Zurab Janelidze; today Elene Salukvadze is a Deputy Director.

Deputies of the Director of the Economic Depaitment were: Tamar Nakashidze,
Vakhtang Duchidze, Nodar Dzidzikashvili, Mikheil Tsiklauri, Avtandil Archvadze, Tengiz
Kobiashvili and Mamia Jorbenadze.

The following employees worked as a scientific secretary: loseb Kurdiani, Ivane
Charkviani, llarion Jibladze, George Chirakadze, Shalva Kipiani, Tamar Nutsubidze,
Alexander Aslnikashvili, David Ukleba, Guram Dondua, Tinatin Gabrichidze, Natela
Gvasalia, Vasil Kandelaki, Jemal Kapanadze, Nana Bolashvil and Elene Salukvadze;
today Nino Lomidze works as a scientific secretary.

A rich and diverse scientific literature of the Institute’s Scientific Library (Heads:
Elene Sakvarelidze, L. Mgaloblishivili, M. Mirzoeva, V. Zaalishvili, Mariam Sharashidze,
Tsiala Tsinadze, Eter Eliozashvili and now-Mariam Beburishvili) counts 120 000 units; it
includes the manuscript collections, Georgian, Russian, English, French, German,
Armenian, Azerbaijanian literature, etc.

During its 80 years (1933 - 2013) functioning, the Institute carried out great
scientific-research works in terms of complex geographical study of mountainous areas,
and in particular, that of the areas of Georgia and Caucasus.

The scientific activity of the Institute was dedicated to the physical - geographical
and economic-geographical study of Georgia and publications of papers.

During the World War the Il the Institute employees were worked on development of
the issues of military defense importance. Many themes were performed by the order of
the government and the military command. The lectures in military geography at the
University gave Al. Javakhishvili; D. Dondua wrote “Military geography, its essence and
themes" (1942).
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On March 9, 1945, Institute of Geography was included in the system, ofthe
Academy of Sciences of Georgia (Statement of the Presidium of Commissars “Getitcil i5f-
the Georgian SSR). On December 6 of the same year the Institute of Geography was
names after great Georgian scholar Vakhushti (Decree of the Presidium of the Supreme
Council of the Georgian SSR). After the Institute moved to the Academy System, the three
departments were formed: Departments of general geography, regional geography and
cartography. In the following period of the World War the Il the geographical survey of
Georgia’s nature and economy was carried out in general and regional directions.

Famous scientists worked at the Institute in different periods: Academicians of the
Academy of Sciences of Georgia: Alexander Javakhishvili and Feofan Davitaya; Academy
member-correspondents: Alexander Aslanikashvili, Vakhtang Jaoshvili, ZurabTatashidze
and Archil Kiknadze; Professors: George Gekhtman, Luarsab Karbelashvili, Levan
Maruashvili, David Tsereteli, Mitrophane Kordzakhia, George Gvelesiani, Lev Viadimirov,
Grigol Zardalishvili, Vsevolod Zenkovich, David Ukleba, Nikoloz Astakhov, Konstantine
Gogishvili, Shota Javakhishvil, Roman Kverenchkhiladze, Demur Tabidze, Emil
Kobakhidze, Viadimer Gvakharia, Aexander Motserelia, Tamaz Kiknadze, Lidia
Koghoshvili, Natela Gvasalia, Elene Sokhadze, Givi Gigineishvili, Jansugh kekelia,
Besarion Kavrishvili, lase Shakarishvili, Shalva Gogebashvili, Boris Klopotovski, Shalva
Kipiani, Simon Nemanishvili, Nodar Nachkhebia, Guram Dondua, Kote Antadze, Nodar
Devidze, Ketevan Kavrishvili, George Changashvili, Boris Gergedava, llya Apkhazava,
Garsevan Kurdghelaidze, Tengiz Lashkhi, Tinatin Gabrichidze, Revaz Shengelia, Vladimer
Kakabadze, Nino Klopotovskaia, Karlo Liponava, Arsen Okrojanashvili, Nana
Mamatsashvili, Irakli Matureli, David Matkava, Zinaida Bondireva, Rostom Chekurishvili,
Anatoli Kukushkin, Akaki Makacaria, Omar Cheishvili, Robinzon Bazerashvili, loseb
Kartvelishvili, Otar Samadbegishvili, Merab Tvalchrelidze, Tsisana Zhorzhikashvili, Nata
Ghoghoberidze, Ala Chigiri, Nugzar Zakharashvili, Omar Erkomaishvili, Shalva Jaoshvili,
Nikoloz Shurghaia, Tengiz Minashvili, Zurab Tavartkiladze, Levan Mikeladze, Alegsandre
(Sandro) Javakhishvili etc.

Since 70s of the 20™ century, the Institute’s scientific-research topics have been
widened. The main attention was paid to the study of the mountainous geographical
regularities. In this regard, the institute works brought great authority to the Institute and it
was considered among the states of the former Soviet Union the leading scientific
institution in researching geographical problems of the mountainous countries.
International authority of the Institute of Geography is confirmed by the fact that during this
period a number of national and international conferences, congresses and symposiums
were held in Georgia. Prominent Soviet scientist, Academician of the Academy of Sciences
of the USSR, |. Gerasimov noted: “It can be said that in Georgia was established one of
the strongest schools of the modern geographical science”. Recognition of the Georgian
geographical school was the fact that in Montreal in 1972 and in Moscow in 1976, the Vice-
President of the International Geographical Union was elected the Institute Director,
Academician F. Davitaya.
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of water resources of Georgia, as well as the hydrology, limnology and glaclor
pollution of atmosphere and modification of its air composition, paleoclimatology, the
natural processes forecasting methods, theoretical problems of geography, etc. The
remote sensing method of research of environmental pollution developed in the Institute
has been successfully used in the cosmic space research.

Important and successful researches were conducted in geomorphology, speleology
and landscape science, and the geoecological researches and elaboration of
environmental measures were conducted in the direction of constructive Geography.

sy s

Georgian State Frize laureates

In 1950-1989 the whole series of complex economic - geographical and physical-
geographical researches of the regions of Georgia (Shida and Kvemo Kartli, Kakheti,
Zemo and Kvemo Imereti, Guria, Samegrelo, Svaneti, Samtskhe - Javakheti, Adjara,
Abkhazia and eastern Caucasus), Tbilisi and the industrial centers were created, which
were published as collective monographs. More than 180 monographs were published;
more than 80 Collected Papers were also published, as well as atlases and maps, many of
which were awarded different prizes, namely:

"Agroclimatic and water resources of the regions of development of virgin and rested

lands " (the author F. Davitaya was awarded the Alexander Voeikov Prize in 1956);

~ ‘Climate of Georgia" (M. Kordzakhia , 1961);
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“Georgian SSR” (1956, 1967);

“The Pleistocene sediments of Georgia” (D. Tsereteli, 1966, in Russian);
‘Population of Georgia’, 1968 (in Russian); (Prof. V.Jaoshvili the member
c of the Academy of e of Georgia was awarded the
P.Semionov-Tian-Shanski Gold Medal of the All-Union Geographical, 1970);
‘Geomorphology of Georgia’, 1971 (in Russian), (the principal author and editor
Prof. L. Maruashvili was awarded the N. Przhevalski Gold Medal of the All-Union
Geographical Society, 1972);

“Physical Geography of Georgia " (L. Maruashvili, in one part in 1964 and in two
parts in 1969 and 1971);

“The Physical G why of C: (L. Me ili, in three parts 1969, 1981,
1986);

‘Karst Caves Cadastre of Georgia” (Z. Tatashidze, Sh.Kipiani, 1966);

“Cartography, issues of the general theory” (Al.Aslanikashvili, 1968 , was awarded
the State Prize, 1971);

‘Resourt Economy and Tourism of Georgian SSR” (E.Kobakhidze, 1971);

‘M " (ALA Z ili, 1974, in Russian);

‘Karst of Georgia" (Sh.Kipiani, Vol. I, 1974);

“Lakes of Georgia” (. Apkhazava, 1974, in Russian);

‘Natural landscapes and physical- geographic regions of eastern Georgia’s
mountainous areas’, 1974 (the Vakhushti Bagrationi Prize to Prof. D.Ukleba, 7987}
“Water balance of Georgia" (L.Viadimirov, G.Gi ishvili, A. z
N.Zakarashvili, 1974, in Russian, were awarded the Al. Javakhisvili Prize, 1993);
“Palinological characterization of Colchis quaternary continental sediments”
(N.Mamatsashvili, 1974, in Russian);

“Structural Geomorphology of Geurg/a " (N. Astakhov, 1973, in Russian);

‘Karst caves of Georgia. Morph jzation" (Z.T¢ idze, 1976, in
Russian);

‘Georgia’s Brown and meadow brown soils”, 1977 (Doctor of Geographical Sciences
E.Nakaidze was awarded the V. Williams Prize, 1979, in Russian);

“Urbanization of Georgia, genesis, processes and problems” (V.Jaoshvili, 1978);
‘Development of Neotectonical Relief of Georgia” (L. Kogoshvil, 1975,in Russian);
“Study of Colchis Caves. Tstkhvati multistory karst cavity” (L. Maruashvili, A.Vekua,

B.Ge dava, G.Gigineishvili, N.I . E: j M.Sok et al,
1978);
“‘Karst waters of Caucasus and main p of karst hydrology’(G. Gigir il
1979);

“Paleogeography of Georgia in the Holocen” (Ch. Djanelidze, 1980, in Russian),



“The water balance of C: and its g, i ities" (G.Gigil

“Study of modern relief-formation processes by stereophotogrammetric A

(R.Gobejishvili, 1981);

‘Limestones and vegetation" (E.Sokhadze, 1982, in Russian);
“‘Problem of hail, frosts and other disaster phenomena control in the subtropics”

(F.Davitaya and K. Tavartkiladze);

“Anthropogenic Landscapes of Georgia” (D.Ukleba, 1983, was awarded the
Vakhushti Bagrationi Prize, 1993, in Russian),
“Social- ical and probi of i areas of C: 3

(E.Kobakhidze, 1985, in Russian),

‘Ge i jtic for fl 50 ing in Georgia (E. Tsereteli, 1985, co-

author, in Russian);

“Old glaciation of southern slope of the Caucasus" (R.Khazaradze, 1985 in

Russian);

‘Paleogeographical Dictionary” (1985, in Russian);

“Geomorphological Dictionary " (1996, 2002);

“Geographical Dictionary " (1967);

“Thermal Balance of Georgia” (N.Gvasalia, 1986, in Russian);

“Ge e of port of Georgia', (R.Kverenchkhiladze 1986, in

Russian, was awarded the Al. Javakhishvili Prize, 1989);

“Problem of rational use of Colchis agroclimatic resources” (G.Gagua, 1988);
“Industrial-territorial complexes of USSR and Georgia" (E.Kobakhidze, 1988, in

Russian);

“G/ac/ers of Gewg/a " (R.Gobejishvil, 1989, in Russ/an)
‘M of and pollution control

methods” (K. Tavartkiladze, 1989);
‘Karst and caves of Bzjpi massif" (Z. Tatashidze, 1989);
‘Economic-Geographical study of Tbilisi, 1989 (V.Jaoshvili E.Kobakhidze,

V.Neidze and R.Kver were the | joni Prize,
1993);

“Colchis lowland. Z dle of its utilization” (1990, in Russian),;

“Georgia in Antropogen” (1991. in Russian);

1991, in Russian);
‘Engineering Geology of the USSR the Caucasus, the Crimea, Carpatian

mountains, Vol. 8 (E. Tsereteli, 1991, co-author, in Russian);

"Guria Old Euxine Flora" (N.Mamatsashvili, 1991, in Russian);

“Modern climate change in Georgia" (D.Mumladze, 1991);

‘Borders of Georgia” (J. Kekelia, 1996);

“Cartosemiotics. Issues of general theory of cartographic symbols"” (J.Kekelia,
1998);
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‘Geography of Georgia” of Vakhushti Bagrationi, 1997; 9 0
“Empirical model of fl jon of the jal field in Geor_q/a“’L >
(K. Tavartkiladze and D.Mumladze, 1999);
“To study and forecast of / jtic and ical processes of the

" (E. Tsereteli, 2000, co-autor);
‘Geography of Georg/a" Part | — Physical Geography, 2000; Part I/l — Social-
Ecanom/c Geography, 2003;

Glaciation of Caucasus” (R. Kh: , 2003);
“Historical ecology of civilizations’, Part /| (/ of human p d’),
(1. Bondiirev, 2003, in Russian);
‘Modern climate change in Georgia, radiatively active small atmosoheric admixtures”
(K. Tavartkiladze et al., 2005., in English, K. Tavartkiladze was awarded the National
Proze of Georgia in 2009 for this and other works dedicated to climate change);
‘Disaster and Risks Geography" (l.Bondirev, K.Tavartkiladze, E.Tsereteli,
S.Litvinskaia, A.Uzun and G.Lominadze, 2007, in Russian),
“Natural environment transformation of Tbilisi and its surrounding” (I.Bondirev,
Z.Seperteladze, E. Salukvadze, T. Chaladze, Z Janelidze, 2008);

“Wonders of nature of Georgia ," Infant Ei ja, c¢. IX (M.G
K. Tsikarishvili, 2008);
“Thirty-two  years in Asian jes. Rafiel Danib ili's unusual journeys"

(K Kharadze, 2008);

“The relief and geo-ecological conditions of the relief of Chiatura Municipality"
(G.Dvalashvili, 2009);

“Glaciology" (R.Gobejishvili, V.Kotliakov, 2009);

“Transformation in the South Caucasus natural environment" (I.Bondirev,
Z Seperteladze, E. Tseretel, E. Budagov, B.Museibov, et al. 2009, in Russian);
“Tskalfubo Cave System" (Z.T e K. Tsikarishvili, J.Jic jani, A.Jamrishvil,
G.Lominadze, G. Geladze, 2009);

“Cadastre of Caves of Georgia" (K. Tsikarishvili, 2009);

“Historical Geography of Kvemo Kartli" (K.Kharadze, 1991);

“Historical Geography of Shida Kartli" (K.Kharadze, 1992);

“Historical Geography of Upper Kartli" (K. Kharadze, 2000);

“Historical Geography of Kakheti" (K. Kharadze 201 0)

“Sulkhan-Saba Orbeliani’s - ic heritage (K.Kharadze, 2010);

“ Relief of Georgia" (R.Gobejishvili, 2011);

“Glaciers monitoring in the background to climate change" (R.Gobejishvili,
L. Tielidze, N.Lomidze, A. ./avakh/shwl/ 201 7)

“Timothe Gabashvili's - car jc heritage” (K. Kharadze, 2012);
“Georgia and global de hic p " (G.Mel: 2013);

“Vakhushti B jon, /2 Giant" (K. Kharadze, 2013);
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“Ten- year journey, lona Gedevanishvili" (K. Kharadze, 2013);
‘Karst caves of Georgia. A short guide (K. Tsikarishvili, N.Bolashvili, 2003);
“Agroclimatic resources of Georgia" (G.Gagua, 2013);

“Geography of Georgia", 2013.

Atlases:

Atlas of Georgia (Georgian and Russian versions, 1964; Al.Javakhishvil,
F.Davitaya, Al. A # i, G.Gi jiani, M.Kc ja, L.\Viadimir and
V.Jaoshvili were awarded the State Prize of the Georgian SSR in 1971);

Atlas of resorts and resort resources of Georgian SSR (1989, E.Kobakhidze was
awarded the State Prize of Georgia in 1993, in Georgian, Englush and Russian),
Study Atlas of Geography of Georgia, 1992 (R.Kverenchkhiladze, T.Kiknadze,
D.Ukleba and | Kartvelishvili were awarded the State Prize of Georgia in 1994);
Atlas of Georgia by Vakhushti Bagrationi, 1997;

Atlas of Georgia, 2012.

The Institute employees participated in the compilation of:

Climatic Atlas of the USSR (3 volumes, 1960, in Russian ), second time F. Davitaya
was awarded the Voeikov Prize in1966;

National Atlas of Cuba (1970, in Spainish, in Russian) was prepared and published
by the direct involvement of Georgian geographers, F. Davitaya was awarded the
USSR State Prize for compilation and publication of the Atlas in 1973);

Atlas of the snow and ice resources of the World (it was prepared and published
with the direct participation of the Georgian geographers, 1997, in Russian);

The following atlases are prepared for publication:

Atlas of Colchis Lowland (1990), and
Integrated Atlas of Adjara (1997).

Maps:

The Landscape Map of Georgia, 1 : 600 000 (D.Ukleba, K.Jakeli and M.Saneblidze,
1971);

L map T ja (D.Ukleba, B. , M.Museibov, E.
A.Baghdasarian, 1983, in Russian);

The Physical Map of Georgia, 1.600 000 (electronic version), V.Geladze,
A.Javakhishvili and D.Kartvelishvili, 2005,

The Physical Map of Caucasus, 1:600 000 (electronic version), V.Geladze,
A hishvili and D. K lishvili, 2005,

Map of the Exodynamical Processes of Georgia (1:600 000), R.Gobejishvili,
E. Tsereteli and S. Khorbaladze, 2008;
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— The th dlir j General Ge phi Map of Kakheti (1:100:1000):1.
A jshvi, G.Liparteliani, T.T , T. Chichinadze and Kh. Tsikladr, 20167
— The Physical Map of Georgia (1:.500 000, R.Gobejishvili, a A.Javakhishvili and
L. Tielidze, 2012;
~ The Political - Administrative Map of Georgia (1:5600 000), R.Gobejishvili,
A.Javakhishvili and L. Tielidze, 2012

Employees of the Institute of Geography give lectures in the different high
educational institutions and public schools; many of them are the authors of text-books.

High school textbooks:

—  ‘Physical Geography of Georgia" (L.Maruashvili, in one part, 1964; in two parts,
1969 and 1971);

—  “The Physical Geography of Caucasus" (L.Maruashvili, in three parts, 1969, 1981
and 1986);

— 'Basics of Speleology” (. Maruashvili, 1973);

—  “Geography of Population " (V.Jaoshvili, 1983);

—  ‘Kartometry" (J.Kekelia, 1985);

— “Scheme of erosion Control measures in the territory of Georgia” (E. Tseretel, 1988,
co-author),

~  “Social - Economic Geography of Georgia" (V.Jaoshvili, 1996);

— ‘“Geography of Georgia”, Part | (M.Gongadze, E.Davitaya, N.Nadareishvili,
M.Shengelaia, K. Kharadze, 1999);

— 'General Earth Science" (B.Gergedava, 1999);

—  "Geography of Georgia, Historical — Geographical Regions (K.Kharadze, E.Davitaya,
M.Gongadze et al., 2001);

—  “Nature Use Economics “ (N. Chikhradze, 2002, co- autor);

— "Historical Geography of Georgia" (K. Kharadze, 2003);

—  “The Social - Economic Geography of the World" (V. Neidze, M.Bokeria, co-authors:
N.Kekelia, N.Goginashvili and Z.Davitashvli. Editor General - V. Neidze, 2004);

—  “Physical Geography of Georgia " (M.Alpenidze, E.Davitaya,, Z. Seperteladze and
K Kharadze, 2009);

— “General Earth Science" (R.Gobejishvili, E. Tsereteli, G.Dvalashvili, T. Tigishvili et.al.,
2012);

- U jon to G hy" (M.G e and L.Mzarelua, 2012).

Secondary school textbooks:

~ Geography of Georgian SSR. VIl class manual (Al.Javakhishvil, G.Gekhtman,
1 ishvili - and L.K ili, 1947, 1949, in Georgian and Russian
languages);
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—  Geography of Georgian SSR. VIl class manual (Al Javakhishvili, 1950-1962):%1°
~  Geography of Georgian SSR. VIl class manual (Al Javakhishvili, 1963-1974);
— Geography of Georgian SSR. VI class manual (Al.Javakhishvili, K.Kavrishvili and

Sh.Kipiani, 1976);
— Economic Geography of Georgian SSR. VIll class manual (V.Jaoshvil,

R.Ki Z and E.Kobakhic 1978);
— The Earth Our Planet. FElementary course in geography” (Z Tatashidze,
Z , LK hkhiladze et al., 2003);

— Geography. VIl class manual. Tbilisi, “Logos Press" (V.Neidze, 2009),;

— Geography of Georgia. IX class manual. Tbilisi, ‘Logos Press" (V.Neidze,
K.Kharadze and E.Davitaya,2009);

~ Our Georgia. V class manual (V. Neidze, E.Davitaya and K.Kharadze, 2010);

~ Geography. VIl class manual (V.Neidze, M.Bokeria, 2010).

In 1972 in the Institute a laboratory of the coastal zone was created (Heads:
A.Kiknadze in 1972-2002 and V. Zenkovich in 1975), and in 1981 for the first time in our
country under the leadership of A. Kiknadze the great scientific - industrial union
“Sakzghvanapirdatsva” was created (Director General A.Kiknadze), the work of which gave
very useful and fruitful result. As a result of joint scientific and practical — industrial
activities an important part of the Black Sea beaches were survived the washing-off.
Laboratory work was carried out for obtaining the full picture of coastal dynamics of the sea
of Georgia and based on it for specification of its development prognosis (K. Liponava,
Sh.Jaoshvili, J. Mamaladze, G.Tsenteradze, L.Tigishvili, V.Kandelaki, G.Lominadze,
N.Dzidziguri, N.Dzidzikashvili, G.Ruso, I.Gelovani, |. Papashvili, T.Shubitidze and others).

Institute of Geography was actively involved in the process of development of
Colchis utilization problem of national importance, which was reflected in the collective
monograph “Colchis lowland. Scientific preconditions of utilization” (1990, Moscow, in
Russian language) dedicated to the complex- geographical research of Colchis lowland.

Important works were carried out for revelation of territorial regularities of the
elements of atmospheric precipitation runoff and the water balance. The fundamental
works were created dedicated to the water balance, river runoff, water resources, the lakes
of the Caucasus, evaporation from mountains reservoirs, solid runoff and other important
issues. Very important was the elaboration of methods and principals of calculation of
water balance in the conditions of high mountain volcanic and karst relief, mapping of
natural landscapes, research of caves, physical - geographical zoning of mountain areas,
study of factors and problems of distribution of industrial sectors, urban and rural
population, and specification of economic-geographical structure issues and economic -
geographical zoning principles.

Institute had great achievements in karstology and speleology. The discovery and
study of the Akhali Athoni Cave System is a greatest merit of Docent. Sh. Kipiani, Prof.
Z.Tatashidze, A. Okrojanashvili, J. Jishkariani, B. Gergedava and others, which was
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marked by the State Prize of the USSR (1977). For the first time in the formen Eowﬂ/
Union the International Symposium of Speleologists was held in Tbilisi, on the pasis of the’
Institute of Geography (1987). It was important to discover the Tskaltubo (Kumistavi) Cave
System (J. Jishkariani, T. Kobulashvili, A. Jamrishvili and V. Kapanadze) in 1984.

In connection with the reorganization of the Academy of Sciences of Georgia, in
2006 the institute was granted the status of a Legal Entity of Public Law and went under
the Ministry of Education and Science (Government Regulation Ne74), and in 2010
according to the Statement of the Government of Georgia (Ne278) it joined the Ivane
Javakhishvili Tbilisi State University as an independent research institute.

Institute of Geography is a National research institution and its main directions of
study and research are as follows: physical geography (landscape science) of
mountainous areas, economic and human geography, rational use of natural resources,
geoecology (environmental protection), natural — hazardous processes, glaciology,
karstology - speleology, modern climate change (global warming and desertification),
hydrology, natural and anthropogenic landscapes transformation, their environmental
analysis, ensuring the sustainable development of industry and population, tourism
geography, compilation of geographical maps and atlases, historical geography and
toponymy issues, which are reinforced by application point of view of constructive
geography. These problems are studied in the Departments of Geomorphology and
Geoecology (Head — Geography Acad. Doctor George Lominadze), Physical geography
(Head- Doctor of Geographical Sciences Koba Kharadze), Hydrology-Climatology (Head —
Geography Acad. Doctor Dali Mumladze), Human Geography (Head — Geography Acad.
Doctor Vazha Neidze) and Cartography — Geoinformatics (Head — Geography Acad.
Doctor Guliko Liparteliani).

The researches being conducted in the Institute scientific Stations are supervised by
Doctor of Phys.-Math. Sciences, Kukuri Tavartkiladze in Batumi, Geography Doctor Merab
Gongadze in Zemo Khodasheni and Geography Doctor Givi Gagua in Sioni.

The Institute employees participate in various international projects, in the Georgian
National Science Foundation grants, in the workshops, symposia, conferences and
seminars.

Many talented young scientists work at the Institute of Geography, who will continue
the job of older famous scholars with honor in future.




RIVERS OF THE BLACK SEA BASIN AND THE REALITY OF DANGER THRO
THE GLOBAL CLIMATE CHANGE

Bolashvili N.*, Tsereteli Em.*,**, Gobejishvili R.*, Gaprindashvili M. **,
Lominadze G. *, Gaprindashvili G. *,**
* TSU, Vakhushti Bagrationi Institute of Geography
** National Environmental Agency of Ministry of Environment
Protection and Natural Resowrces of Georgia

Every day we receive more and more information about natural disasters, causing boundless
negative consequences. According to the World Bank data, more than half of the planet population
lives in the risk areas with various danger of natural disasters. Only in 1999-2003 damage. caused as
aresult of natural disasters, was 212.692 billion USD.

It has been many years already that the international institutions are discussing the nec

sity
to decrease the growing influence of catastrophes. As the decreasing of catastrophe risk is multi-
angle complex issue, the philosophy of the action plan of each country is to execute legal and
political liabilities for exploiting effective method of risk reduction.

Georgia is also one of the problematic countries. regarding natural disasters; damage and
economic loss caused as a result of natural disasters is three times more than other countries of
Caucasian region. For example, in 1999-2008, number of the people damaged as a result of natural
disaster was 719246, and material loss 553 million USD, when in Azerbaijan the number of
damaged people was 43964, material loss 170 million USD and for Armenia, 297000, 100 million
USD, respectively (Unnatural Disasters, 2009).

Risk of natural disasters and incurred negative for population and ics of the
country is boundless in the basins of the rivers of West Georgia. Floods. washing of river banks,
mudflows, debris flows, flashfloods, landslide-gravitational occurrences, snow avalanches, falling
of glaciers and ice-slides include the all landscape-geomorphologic belt - from littoral to Alpine -
nival. Up to 43% of the total space included in the basins of the rivers of West Georgia falls into the
area of natural disasters. with 2000 settled areas in the risk zone.

Such negative outcomes of the nature is followed by destruction-deformation of houses,
agricultural lands, roads and other infrastructure and the most important issue, loss of human life
and giving significant number of eco-migrants. It should be noted that up to 80% of 60000 eco-
migrants and 70% of the died people as a consequence of the natural disasters taking place from the
second half of the XX century falls into the basins of the rivers of West Georgia. Tens of mountain
villages and spoiling of the agricultural lands followed the geological catastrophes. According to the
existing data, in the upper basins of the Rivers Rioni, Tskhenistskali and Enguri, more than 500
people were died as a result of natural disasters, more than 200 people in mountainous Achara,
whereas in 1967-2012 up to 5000 families were transferred with the status of cco-migrants and
material loss reached 1.5 milliard USD. Thus, protecting of the populations, lands and engineering
objects in the regions has become the most important social-economical, demographic, ecologic and
political problem, as for lowland zone, as well as for highlands, taking 61.7% above 600 m. height.
tful
lands, two-third of fixed-I fall over i regions and such catastrophic oc-

Thereby, if the main problem in lowlands is flood-inundation and related crosive washing of
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currences, such as mudflows. rock-avalanches and falling of snowy glaciers arw muassly:
characterized for highlands, when the potential of the mountains is boundless &8 L{%%‘\Jﬁ“
geopolitical condition and economic development of Georgia.

Historically and even today. negative consequences of plain lowlands and lower
mountainous zones of lower flows of the basins of the rivers of West Georgia is general and results
it for the country. Though, such natural disasters were
not such problematic in the past, as the settled arcas were far from the river banks and the
settlements were shallow in general. Moreover, flooding of the rivers was considered to be useful as
the rivers enriched with organic minerals were very effective for the soils.

Risks increased after growing of the population and settling closer to the river banks. The
risks are accelerated by high coefficient of the negative meteorological factors regarding the global
changes of the climate. Thus, inhabitants and infrastructure located in river-by areas within the
lower mountainous regions and lowlands fall into risky areas and mostly fruitful lands are spoiled
by erosive washing of the river banks.

There are four major types of factors forming floods-mudflows in the rivers of West
Georgia: 1) intensive melting of snowy-glaciers; 2) mixed snow-rain; 3) short-term and long-term
rains and 4) temporary blocking of the beds of in rivers with landslid K lanches,
mudslide flows and snow avalanches, forming well marked pick to flood hydrograph. For example,
in 1926 great flood on the Enguri River was incurred by temporary blocking of the Magana River
with landslide: after its breaking, level of the River Magana was raised with 6 meters near the
village Jvari.

Catastrophic flashfloods incurred as a result of breaking the river beds after their blocking
with landslide-gravitational occurrences are recorded many times in t basins of the Rivers Rioni,
Tskenistskali, Enguri and Acharistskali. including on the River Rioni in 1902, River Tskhenistskhali
- 1989, and in the tributaries of the basins of the River Acharitskhali and Kvirila, rock-avalanches of
the Skhalta (1989) and Khanitskhali (1991) buried significant part of the villages Tsablana and
Khakhieti, incurring catastrophic flashfloods.

Hydi logical infc analysis p d in the National Environmental Agency
of Georgia (Author R. Meskhia) show us that flood-flashflood occurrences revealed in the basins of
the rivers of Kolkheti lowlands can be related to the global synoptic processes. Though, in
impulsive flow of the s
principal role is played by orographic arrangement of the relief, slope of its surface and infiltration

in social ic and ecologic

diments in Georgia and in formation of hydro meteorological occurrences

quality of the rocks. For example, if more than S0mm precipitation fallen in 24 hours as rain in the
basins of the most rivers of the Georgian mountain cause flashflood-mudflows for their high
coefficient of surface flows, there are no important flashfloods in the regions of Black Sea.
Flashfloods in the basins of the rivers of this zone are formed if more than 80mm sediments are
received. According to the Poti Weather Station data, in 1957-2009 (within 52 years), such amount
of precipitation was recorded 75 times, including more than 200 mm, when there were extreme
flashfloods, inundation and erosive washing of the river banks - 5 times - 1957 (233mm), 1958
(192.8 mm), 1966 (223.2m), 2003 (292.3mm) and 2005 (282.7mm) i.e. with average repeating
coefficient 0.01. If we take into account those researches, which were carried out by the Caucasus
Environment NGO Network "CENN", for the purposes of verifying climate changes in Kolkheti,
based on analysis of historic data of Khobi and Senaki meteorological stations, pursuant to the
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received scenario, average index of 24 hours maximums of sediments is growing for IG]’IGLBGSU’
years and continues the trend revealed in the period of observation. Though, the consﬁ'ud%rjxwo L
water reservoirs on the Rioni River and the Enguri River regulated the river flows, flood risk is still
very important.

In the basins of the rivers of West Georgia, catastrophic floods-mudslides for XX century
and ongoing decade are recorded for 1902, 1910, 1911, 1920, 1922, 1924, 1927, 1941, 1962, 1979,
1982, 1987, 1996, 1997, 2005, 2008 years (Basilashvili, et al., 2011; Tsomaia, 2001). The most
large-scale mudslide was in 1987 of Rioni, its maximum load was 5000m”s (Basilashvili, et al.,
2011), level of the water near the post Sakochakie was increased with 4-5 meters, depth of the flow
was 9.5 meter and the width of the river 410 meter (Dokhnadze, et al.. 2007); the river broke coast-
protecting structures in 20 points and flooded about 20000 ha area, about 5000 houses and buildings
were destroyed, 16 000 people were evacuated, total damage reached 500 million USD.

chardmg the floods of the rivers of Kolkheti lowlands, erosive washing of the river banks
and ion of coastal I i are t ing mostly important; during these occurrences,
hundreds of hectares of fruitful soils are spoiled. roads, electric wires. pipelines are damaged. For
example, in 90s of XX century, coastal landslides in the settlement of "Rionhesi", on the Rioni
River destroyed tens of houses, and in 2009, Rioni flood washed the river bank near the village
Akhalsopeli on the width of 30-40m and put the nearby houses under direct danger, central pipeline
and high voltage post fell into the river bed (Photo 1). In the same period, flood of the
Ttskhenistskali River destroyed vehicle bridge of Khoni-Martvili, melioration head building and
"coastal water receiver" via erosive washing (Photo 2)

. ?; .
Photo 1. Inundated village Joneti by the I’hum - I)umaqul Khoni-Martvili vehicle

Rioni River flood in 2005 bridge and adjacent meliorate head building
by the Tskhenistskali River flood

As the soils of Kolkheti lowland are extremely sensitive, almost everywhere critical horizon
of erosive washing covers total height and length of the river cut. Correspondingly, intensive
transformation of the river beds takes place not only during the floods, but in regular times as well.
This is well proved by the fact that, low terraces of accumulative nature are fallen out in some
sections of the banks of big rivers, which is followed by not only flooding, but land-sliding and
more often by evacuation of the population (Photos 3-4). In 2009, based on special geologic
researches regarding erosive danger in lower part of the Enguri River gorge, 40 zones of erosive
washing were verified, which needs urgent coast-protecting measures. Thus, optimal technologies
for such measures are offered.
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Photos 3-4. Jumi Rrver (Enguri River uthular)/ [:unA collapse-landslide in Darcheli territory

It should be noted that the floods formed within the big rivers, related with large-scale
amount of atmospheric sediments and intensive melting season of the snowy-glaciers, more or less
bordinate to the p is: ides formed in the basins of the small rivers of mountains almost
totally refers to hardly predictable occurrences, transformation of which in relevant morpho-
geologic conditions are related to the heavy rains, landslide processes and snow avalanches. Thus.
high level risk of destruction of infrastructure and un-protection of the population near the basins of
the mountain rivers are related to such natural disasters. In XX century, only with mudslide
processes in the Tskhenistskali and Rioni River basins 210 people died, more than 130 people died
in Achara and more than 100 people died in Svaneti as a result of snow avalanches for 330 times in
1986-88.

Presently, based on incomplete data, about 5000 landslide sections, 715 mudslide
transformable flows and about 1500 permanent avalanche spaces are recorded in the basins of
mountain rivers of western Georgia, with 1225 seftled area being under the risk zones.

Tension risk is accelerated by the fact that various geologic processes are taking place and
interact mostly on the same territory simul ly. This fact plicates the chance to verify and
predict major provoking factor and planning of preventing measures.

One of the factors preventing the defense of the population from geologic and hydro

gical I

safe ioning of engineering-agricultural objects and material loss is

low level of acknowledgment of these disasters and incomplete analysis of historical background in

time and space.
Present cri

situation requires to verify place and type of expectable natural disas

including risks and scales of such disasters for the population, objects and environment ecology in
general. This shall give the chance to develop in time reliable notification system and decrease the
risk of danger for the population to fall within such emergency situation.
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OTpHUATENBHBIE NOC/CACTBHS HABOAHCHMI M. 0COGEHHO, IEOOTHYECKHX CTHXHIHLIX SBICHHH
PESBBIMAIiIO BEANKH U HaceTenis 1 MH(PACTPYKTY I Gacceiion pex 3anauoii Ipysun. B apeae nx
TOTCHIMATLHOTO PHCKA TIONaacT 10 43% OGIIeH TUIONIAH ¢ TOUTH JBYMS THICAYAMH HACECHHBIX Ty HKTOR.

B crarhe /1ana OlCHKa IIABHLIX (QOPMHPYIONHIX (JAKTOPOB HABOIHEHMI 1 TEONOMMICCKIX CTHXIA.

Ecam u1st 30H51 KoXwickoli HH3MEHHOCTH 0COGYIO 0NIaCHOCTS IPE/ICTABISIOT COBOI 3aTOTICHMS, PO
PA3MBIB PEYHBIX GEPEroB M NPUOPCKHBIC ONONHM, B FOPAX IOMMHHPYIOT CEW H NABOJIKH, OIOJI3HEBO-
TPABHTALMOMNHBIC SBICHAS U CIIYCK CHETOB 1 JI¢/THHKOB.

CepesHbIM TIPCIATCIBYIONNM (JAKTOPOM 3AIIMTHI OT TEOJONMUECKHX M THIp: P HHECKH:
KaTactpod) SBASCICS J0BOJABHO HM3KMI YPOBCHB M3y npouecca ITHX CTHXMHHBIX
SBICHM, it anams uerop o6 AL X B IPOCTPAIICTEC 1 BPEMCHH H,

HCXO1 13 TOTO, OTCYTCTBHE HAACKHON CHCTEMbI 3a6,1ar0BPEMEHHOTO TIPSy IPEIKACHHSL.
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THE ISSUE OF REGULATION OF MUDFLOW PHENOMENA AND MULTIPLE USE OF THEIR
FORMATIONS ON EXAMPLE OF TSIV-GOMBORI MOLASSE SEDIMENTS
(EASTERN GEORGIA)

Tsereteli E. *, **, Gaphrindashvili M. *, Lominadze G. **,
Gongadze M. **, Gaprindashvil G. "™
* Ministry of Environment Protection and Natural Resources of Georgia,
National Environment Agency,
** [SU  Vakhushti Bagrationi Institute of Geography, Georgia

Summary

Favorable geological climatic and hyds factors of riv. lori-Alazani
watershed contributes development of erosion, landslide and mudflow processes. Mudflow sediment generated
in Tsiv-Gombori molasses sediments, by its physical-mechanical properties represents unique materials for
using in the construction of various orientations. It should be noted also that the fossil belongs to a non-
renewable natural resources, and the Tsiv-Gombori molasses sediments of the debris flows. ensure quick filling
of the precious raw material for thus, a unique ity to obtain different directions.
Unlimited supplies of inert material, which is huge for our country. According to the various estimates it is
more than 1.5 million M® annually. At the same time, using these materials we defend the population and

infrastructure from mudflow hazards and also artificially increase feeding means of lori-Alazani artesian

waters.
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PETYJTMPOBAHUE CEJIEBBIX IMTPOIIECCOB M MHOI'OCTOPOHHOE MPUMEHEHHE UX
OBPA30BAHUIT HA IPHMEPE MOJIACCOBBIX OT/IOKEHUIT IMBU-TOMBOPCKOTO
XPEBTA (BOCTOUYHASI I'PY3Hsl)

3.4 %% I, M, o,
Tonzaose M.**, Tanpunoauswu I'.***
*Muiemepemao oxpans oxpyscatougeis cped  npupoowsix pecypeos Ipysuu,
cpede,
** TT'V, Baxyuumu Bazpamuoni Hucmumyma zeozpagpun, Tpysus

Pesiome

Teou10reekie, Te0MOPQOIOTHUEEKIe, KIMMATHIECKHE W TWApOAOIIICeRHe yeionms b Kaxern
@ Tpysns) aKTuBHOC ) W cereBbIx "
siBACHHH, OJIIM 13 CaMBIX HDOCKTHBHEIX TPCBCHTHBHLX MCPONIPHSTHIL B TAKHX CIYUAAX, SBASCTCA OUHCTKA
W yrAyGAeHHe PEHBIX PyCen OT CelcBHIX HalocoR. B MOIacoBBX omiokenmsx xp. Ilusu-T'omGopu
qmpqnpwnn.u CeJIeBBIC  HAHOCHL, KOTOPHIC 110 CBOMM (PU3MKO-MEXaHHYECKHM CBOMCTBAM, SBIAIOTCS

MHCPTHBIM ¢ el JeMIHT KOTOPOro BEChMa OCTPO ONIYIIACTCS B
pysunn. JIoBbia 5THX HAHOCOB B PyCIaX CCACBMIX OK JACT BOMHYIO TIOMb3Y: MAkCHMATHHYIO 3AILATY
Ha

CHI W XO3ICTRO OT C/IeBBIX TOTOKOB 1 OGCCICHCHHE CTPOMTCABHBIX OGBCKTOB MHCPTHBIM
NATEPHATOM, b OTPEGHOCTS B CTpane npesbitiact 1,5 Mt M B roa.
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CONTEMPORARY TENDENCY OF KAKHABER PLAIN’S BLACK SEA
COASTAL ZONE DEVELOPMENT

Lominadze G .,,* Papashvili 1,** Khorava S.***
* TSU, Vakhushti Bagrationi Institute of Geography, Georgia
**LTD Gamma

***Rustaveli Batumi State University

Summary

Kakhaber’s accumulative plain is formed completely from the River Theorokhi terrigenial sediments. During
the holocene the ion processes were ing without i ing and together with sca level raise
increased the benchmarks of the plain surface. At the same time the river mouth was changing its location and
often was connected with the sea with several branches. The changes of the river mouth in their turn were
conditioning the further development of the sea coast lays.

According to the maps, created by E. Manganar, a famous hydrographer (1834), the River Theorokhi
made three estuaries with the sea. One branch was located on the south from today's estuary, another — on the
place of today’s estuary, and the third — Mejini branch was located 3-4 kilometers on the north from today’s
estuary, where the submarine canyon was away from the shore line. In the years 1860-1870 Batumi
administrators of that time took the decision of constructing an carth dam with purpose of protecting the
territories. seitled near Mejini from frequent floods. After building the dam Mejini branch in reality was
cancellated and its discharges moved to the today’s mouth of the River Tchorokhi. As the result the coastal
line was developing in new conditions. According to D. Swishewski’s (1939) data in 1880 the coast was

washed out in the surroundings of Mejini’s former estuary. In return, began Batumi Cape and today s estuary
of the River Chorokhi movement forward. Batumi Cape got today’s situation in 1926, that. together with the
above i was i by ¢ c of Burun-Tabi 70 meter spur. As the result the coast of

Batumi Cape extremely approached Batumi submarine canyon source, where the sediments, brought by the
s stopped too. Thus, the
outline of the coastal zone of the Kakhaber Lowland is conditioned by the River Chorokhi sediments and
influence of the Chorokhi and Batumi canyons. Unfortunately, construction of dams on the territory of Turkey
significantly reduced the river sediment entering the sea. The latest observations made clear that the shore line
changes has begun. As a result, the lack of sediment the River Chorokhi today
and it will cause significant changes to the coasts of Batumi and Gonio.

alongshore sediment transport were completely lost in the depths and the cape progre

confluence gradually recedes,
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Jomunaose I'., * IManaweusu H.,** Xopasa C. ***

*TTY, e Baxyumu B
000 I'avia

***bamy it Ioc) it Vi Pyemasenu
Pesiome

KaxaBepekas akky My UIHONHAA PABHHNA OWTH TOANOCTEIO OOPA3ORAIA 13 TCPUICHIBIX HAHOCOR
p. Hopox. AkkyM nponeccst B TCUCHHC TOTONCHA, @ BMECTE ©
NOBBIIICHMEM YPOBHS MO HMEIIO MCCTO H YBEIWUCHHE OTMETOK MOBEPXHOCTH papimiih. B 10 ke Bpems

YCTHE PEKH MEHS/IO CBOC MECTOTIONIOKEHHE H HI0CPEICTBOM HECKOLKHX PYKAROB 4aCTO COC/IMHAIOCH © MOPEM.

YCTBA PEKH 00y fiice pasBUTHE 0Yep MOPCKOTO 10Gepesks
Corsacho kapram ussecthoro ruaporpaga 9. Matranapa (1834), p. Uopoxi 00pasoBbiBasia Tpi yeTss
¥ Mopst. O pyKaB Ghil PACHOIOKEH K 101y OT HIHCHIHETO YCThA, BTOPOH — Ha MCCTC HEIHEIIIHCTO YCTh,
tperii — pyxas — Gb1 K cepepy or 0 yeTbst 1a 3-4 K, B TOM MecTe, e
T0BOHBII KAHBOH GBUT OTIAICH OT PUGPEKHOM TMHMIL

B 1860-1870 T TorammHe BAACTH ropo1a BaTy MM PRI PENICHHE TIOCTPOUTS JEMISHYIO MOy ¢
1E/bIO 3ANMTHI HACECHHBIX TEPPHTOPHH BO:M3H P. MeUKHIM 0T acThiX Hasoanenmit. [locie noctpoiiku
TavG51, MeuKMHCKMIT pyKaB aKTHUECKi GbiA YCTPAHCH 1 Er0 CTOK HOTHOCTIO NEPEMECTIVICA B HBIHEIIIHEE
yeThe p. Yopoxy 1 Geperosas MM pasRHBATach B HORKIX yciormsy. 1lo zammi JLCrimerckoro (1939) k
1880 1. 1I0GEPEAKHC OHIO PASMBITO B OKPECTHOCTAX GHIBIIETO yCThsi p. MCTKMIIM, HTO CPOROIMPORE

10
npommkenme Biepest BaTyMCKOro Mbica i mbieummero yerbs opoxi. K 1926 Barysexuit Mpic npumst
Gy nocTpoiikoi 170-m-0ii mnopst
(CKOFO MbICA YPE3BHLIYAIHO TIPHGIN3AICA K BEPXOBRAM T0IBOIHOTO
Karkorta BATYMH, Tle HAHOCH, TPHHOCHMEIC BI0LOCPCTOBBIM TIOTOKOM HAHOCOB, TOHOCTEIO HCHE3AN Ha

aT0, KpOME 0, b0
Bypywa-TaGie. B pesyiTare, kpaii bary

GosbImX 171y OMHaX. TIPSKPATHIIOCh M IIPOBHKEHUE MbICA BIIEPEL.

Takuy 0GpasoM, ouep: i 30mb1 K i i 06y HaHOCAMH
p. Hopoxs 1 mmmsmer Uopoxckoro i BaTyMckoro Kaiboton. K CORICHNIO, CTPOWTEIRCTRO IIOTHH. 1ia
reppirTops Ty DI SHATHTCBHO COKPATIIO TPHTOK PEHHBIX HANOCOR, Pesy ITATE I0CC Y HAGMOEHHi
HALTAHO TIOKASUIN CYMICCTBOHNbIE M3MCHCHs GeperoBoii mmin. B Wrore. m3-3a jc(uinira Hanocop
coppemenHoe ycThe p. YOpOXH [OCTCNCHHO OTCTYNACT HA3aj, YTO I1OBiedeT 3a Co0Ofi 3HAUMTEIBHBIC
iveHens HoGepesna Baty s i Tommo.
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GLACIAL-GEOMORPHOLOGICAL RESEARCH OF THE GLACIERS OF THE TERGI RY
BASIN AND GLACIATION EVOLUTION IN PLEISTOCENE P

Gobejishvili R., Tielidze L., Gadrani L., Latsabidze G., Kumladze R.
TSU, Vakhushti Bagrationi Institute of Geography, Georgia

Summary

Results of the glacial-geomorphological research of the glaciers of the Tergi River basin are
presented in the article. Permanent r ches were being conducted on the glaciers of Tergi since
2005. The glaciers dynamics are considered, especially those of Gergeti in recent decades. Main
centers of the Upper Pleistocene glaciation of the Tergi River is presented as well. Also the location
of firn and snow lines of modern and Wurm periods are considered

1

LHO-I' EOMOP®OJION HYECKHE HCCJIEJLOBAHHS JIEIHIKOB BACCEIHA PEKH
TEPEK 1 DBOJIIOIS OJIEAEHENUSA B IIERCTONEHE

Todeoncumeuau P., Tueauose /1., Faopanu /., lawaouose I'., Kysaose P.
TV, Hucmumym ceocpadyuu Baxywmu Bacpamuony, Tpysus

Pesiome

B cTathe  NpeiCTaBleHbl  Pe3yJbTAaThl IAIMO-TEOMOPPONOTHUECKUX  HCCAeNo-
BaHHii JICAHNKOB Gacceiiia pekn Tepek Ha KOTOPOM HElpepHBHEIC HCCiIeioBaHusA Bemch ¢ 2005
rona. OGcykiena auHAMMKa TeTHHKOB, 0co0eHHo jenmika ['epreTi B mocnemime IeCATH-
JIETHS. NPEACTAB/ICHB! OCHOBHBIC OMArM BEPXHErO ILICHCTOLCHHOTO ojieicHenns  pekn Tepek.
O6cy:kiena pacriosnoseline Tuunii Gpupiia u cHera coBpeMeHHoro u BhlopMckoro nepyonos.
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OLEHKA PUCKOB NPHPO/IHBIX KATACTPO® Lo Lo
HA TEPPUTOPH APMEHHHN j

Ocanucan AT, Aupuany AA.

Epesanciuii [ocynusepcumem, Apmenus

B om0l u3 cBoux paGor B.M.BepHaicKuii nnca, 4To 3eMHas TOBEPXHOCTHAs 06osI0UKa
e MOKET paccMaTpMBaThcs Kak OONAcTh TONBKO BEMIECTBA — 3TO 00/1aCTh W SHEPrHiL.
JIGHCTBUTENIBHO, Ha TIOBEPXHOCTH 3EMJIH M IPHICIAIOLINX K HElf CII0AX aTMOChEpbl HACT pasBuTHE
MHOKECTBA CIOKHBIX (H3MUECKHX, (UIMKO-XHMUYECKHX M GHOXMMUYECKHX SHepruii. T
POLECCHI JISKAT B OCHOBE HBOJIOLIH 3EMIM H €¢ IPHPOAHOI 0GCTAHOBKH, ABJSAACH HCTOYHHKOM
NOCTOANIBIX NpeoGpasoBannii 061uka Hamlel mianeThl M ee reoaunamukn. I'eoqunammyeckue
npoueecsl BHYTPH 3eMIIL, Ha €¢ NOBEPXHOCTH H B NPIICTAOMMX CI0AX aTMOC(ephl HacTo
NPHBOMAT K Pa3sBUTHIO MPUPONKIX KatacTpod. [Tpuponuble katacTpodhl B COBPEMENIOM MHpe —

MY ) HOTPACEHUiA, C CMBIX Mac T
W ruGenbio josieil, a Takke Orp Ma pami. B oGeit np
Ge3onacHoCTH  OOLIECTBA OHH  BCC MAlIC PACCMATPHBAIOTCS KAK  OMMH M3 BaKHEHIINMX
nectad y (axTopon it 0 Pa3BUTHSL.
XOUACH B OJHOM M3 HanbosIee aKTHBHBIX YHACTKOB CCHCMMYECKNX

Tepputopnst ApmMeHun, Ha
noACOB — itcko-T C| TeOCHHK: HOM T10sice, MMEeT CJIOKIIOE Feoornieckoe

cTpoenne. IOpHCTOCTh TEPPUTOPHH B CBOKO 04EpE/lb CO3LACT CIIOKHBIC TIPHPOLHO-KIMMATHYCCKIC

yenoBus. Beimen CYMMHDY ¢ Hep TEpPpUTOPHH, B
pesysibTaTe uero ApMEHHS [OABEPKCHA HOPAKCHMIO BCeMH (32 HCKIIOUCHHEM  MODCKHX)
NPUPOIHBIMU  CTHXHiiHBIMM  GenicTRisMM. [T0dTOMy u3yuenue M OlENKa pHcKa TPHPOIHBIX
GCACTBHIT HMECT BaKHOE CTPATErHICCKOE 3HAUCHHE LISl PECTly OIIIKH.

B csizu ¢ Hem X Ge/icTRHIT Ha TEPPHTOPHI APMEHHH, HaMK

GBI N3YUCHBI JIMLB T€, YTO HMEIOT BLICOKYIO TOBTOPSCMOCTh 1 HAHOCALME HANGOIbIINI BPCL.
Hecmotps Ha To, uto JlenapTamenT upesBbIuaiiHbIX CHTyalwit ObUT co3laH B 1991 romy. a B
janbHefilieM Ha ero Gase 1 MHHHCTEPCTBO UPE3BBIMAMHBIX CHTYAUMid, TOJHBIC JAHHBIC O
NPUPOIHBIN GENCTBHAX CTATM BHOCHTH B Gasy AaHHbix naummas ¢ 1997r.. nostomy namu Ghit
uzyueH niepuon ¢ 1997r. no 2012r.

3a nepuot ¢ 1997 no 2012rr. na Tepputopin Apmenii G0 3aperncTpiposano Gonee 100
cTHXmiiHbIX Gencrrmii. Y

b TOPBIX M3 HHX TICT 1 KoedIeTes B 3aBUCHMOCTH
OT aKTUBHOCTH 3eMHOI KOPbI H TIOTOAHO-KTHMATHUECKHX YCIOBHIA, HX CPe/IHero10Boe KOHUeCTBO
OTpakeHO B pic. |

AHanmi3 auHbX 10 MPUPOHBIM KatacTpo(haM, KOTOpbie MPOM3ONLTH Ha 3emiie B KOmile
XXs. n navane XXIB. 11o3BossteT roBOpHTH 00

B PA3BHTHH

onacHocTel Kak B MUpe B 1e/OM, Tak M y Hac B APMEnuH. DTH TeHICHIMI BBIPAKAIOTCA B POCTE

KOJIMMCCTBA NPHPOIHBIX KatacTpod (puc.2), X 1 MaTepHa; X 10TEPb,
3aBHCHMOCTH 3AIIMIICHHOCTH JHONEH M TeXHOCdephl OT COLMAIBHO-3KOHOMUYECKOr0 yPOBHs
PA3BHTHA CTPAH.
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Puc.1. Cpeone: o

x Gedcmeut Ha PA(1997-2012 22.)

3a nocne/tnne 16 €T KOTHUECTBO NPHPOIHBIX ABAEHNI B ApMenyn yBeauuiniock B 3,3 pasa.
KomiectBo NPUPOAHBIX KaTacTpod) BO3pocio 0T S5 ciydaeB (CpedHce 3HaUCHHe B rox 3a

naTeTHHiT nepuon 1998-2002rr.) 10 182 B ront (2008-2012rr.). Msmeniioch Takske cooTHOIEHNE

PasYHBIX BHIOB PHPOHBIX OeACTB

TaK, N0 CPABHEHMIO C NIEPBBIM IATIICTHIM JICPHOIOM 33
focie/IHe 5 NeT KOMYECTBO CHErOMaoB i CHEKHBIX Gyph Bo3pocso B 10 pas, onomsneii — B 4.5
pasa, rpasa — B 4,1 pasa, CHUIBHBIX BeTpoB — B 3.9 pasa, obBazios 1 kamHenagoB — B 3,75 pasa,

nokneli — B 2,

5 pasa, semueTpsicennii — B 1,45 pasa u TL

B oveve Seacrons

% O

Puc.2. () Koauuecmeo Y Ka

acmporp & Apaerat (no

(OCHOBHBIMM MPHUMHAMH POCTA KONHYECTBA NPUPOTIIBIX KATACTPOG ABAAIOTCS:
. r7106aIbHBIC TIGPEMCHBI KIIMMATa;

AKTUBATH3ALMS Te0TMHAMHYECKOTO COCTOANMS TEPPHTOPHH
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Puc.3. Pacnpedenenue npupodnsix kamacmpody no sapsau

Kax BuHo u3 pucynka 3, u3 ogunHazuati AUMHHHCTPATHBHBIX CAHHAL — Map30B HanGoee
TOZBEPKEHHBIMH JIHCTBHIO ONACHBIX NPHPOHBIX MPOLECCOB SBASIOTCS Jlopu (18%). Tlupax
(13%), Baiiou Jzop (13%), Aparanoth (12%) u Ferapkynnk (12%), uto 5 2-3 pasa npesbimaet
JAHHbIe JIDYTHX Map30B. DTO CBAANO MPeiie BCErO C WX pABHMHIBIM penmbehom. 3neck
KaTacTpo(bI re i HUCCKOTO XOKIUCHHSA PACHPOCTPAHCHBI HE3HATHTEITBHO.

Cootnomene katactpody BHYTPH Map30B Takke pasinudno (puc.4).

w0 N Smpmenn
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Puc.4. Pacnpedenenue npupoonerx xkamacmpogp snympu mapsos

Hepasromeproe pacnipeaenenne PA3HBIX  THIIOB [PHPOAHBIX KaTaCTPo) 0GyCIOBICHO
T (onoro-reonor 2 POTOTHYECKHMH  H THADONOIHUECKHMH  PasIHusiMU
mapsoB. Tak, B EpeBanc M Map3ax, pacnoiokeHHBIX Ha TEPPHTOPHH ApapaTcKoii paBHHHBI B
OCHOBHOM BCTpeualoTes 4-5 THNOB KaTacTpod, B TO Bpemst Kak B Map3ax ¢ Goee BHICOKIMI
aBCOJOTHBIMI BBICOTaMI 11 GOJIEE TOPHCTHIM pesbedhom — 10 15 BroB.
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OPrAHM3ALMIO  CLIACATENBHBIX  PAdOT.  NPCHOCTABICHHE  MATepHANBHBIX. TEXHUECKHX 1

Jlo HenaBHero BpeMeHN YOI MHOMHX CTPaH, B TOM YHCIe 1t ApMeHun, 61 Hau"z('sb'
Ha THKBHIAIMIO NOC/IENCTBHI OMAacHbIX SABIEHM, TIOMOIIH NOCTpa

METHIMHCKUX yCIyT H T.1. OnHako HeoGpaTHMbiit POCT HHcaa KaTacTpouuecknux cobbITHii 1
CBASANHOTO ¢ HUM yiep0a ACHAIOT T YCWINA Bee MeHee I(ekTHBHBIME 1 BLUIBHTAIOT B

KauecTBe MPHOPHTETHON HOBYIO 3amady: mpor " onp P P
Karactpod. LleHtpaibHoe Mecto B HToii cTpaterun A 0, OLEHKH 1y
ip puckamu. Pacemart BKIIOYACT PsiZl ()YHAAMEHTATBIBIX HAyUHBIX

3alat, TakMX KaK TPOTHO3 OIACHBIX NPHPOAHBIX NPOLECCOB M SBICHMI, MOJIe/IHpOBaHHe
MeXalli3Ma MX pasBuTHA, oOueHka Ge3omacnocTH monell W yeToitumpocTi HpacTpyKTyphi
HCHCTBINO PA3PYIUMTENLHBIX HIPOLECCOR, PA3paBoTKa METOLOB YUPABJICHNA PHCKAMH.

B Apmennu nposenena oienka PHCKA HECKONBKUX OT/IEbHBIX B
HACTOAILICE BpEMS HAMM BEYTCs PaboThi 110 Pa3paboTKe METONMKH OLEHKH MHTCTPAILHONO pHCKa
s X ii p KH.
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RISK ASSESSMENT OF NATURAL DISASTERS IN ARMENIA 02210132

Ogannisyan A.H., Ayriyants AA.
Yerevan State University, Armenia

Summary

Geodynamic processes within the earth, on its surface and the adjacent layers of the atmosphere often
lead to the development of natural disasters. Natural disasters in the world today are the sources of the deepest
social upheaval, accompanied by mass aul!cnng and loss of life and huge material ]o;ixs In the general
problem of public safety they arc dered as a major dq i factor for i lops

The territory of Armenia is situated in one of the most pressing arcas of seismic zones; itis a subjecl o
the defeat of all natural disasters with the exception of marine ones.

Among the natural hazards prevailing in the territory of Armenia there are more than 16 different
phenomena, among which the most common are the high winds (19%), hail (19%), carthquakes (11%). floods
(10%), mudflows (9%). avalanches and rock falls (6%) and landslides (6%). Of the eleven administrative units
- marzer Lori (17%), Shirak (13%). Vayots Dzor (13%). Aragatsotn (13%), Gegharkunik (12%) are most
exposed to natural hazards.

Over the past 16 years, the number of natural phenomena in Armenia has increased by 3.3 times. The
number of natural disasters has increased from 55 cases (average per year over a five year period from 1998 to
2002) to 182 per year (2008 to 2012).

In Armenia a risk assessment of several individual natural processes was made. At present we are
working on the development of integrated risk assessment methods for integrated natural hazards of the
republic.




THE PERIPHERICAL RIDGES OF THE LESSER CAUCASUS AND VOLCANIC RI
(Case study Republic of Armenia)

Balyan H.
Yerevan State University, Yerevan

Short prehistory

In the point of orography and physiography the Lesser Caucasus is the northern regional
system of folded-blocky mountains of whole Armenian plateau. Among three parts of the Lesser
Caucasus (western, central and eastern), mentioned in literature, in the territory of Armenia is a
Cenlra] parl V\hl(,h mmmlam ridges spread in the north-west. They are being differed with

of confi; ion and blocky structure because of their differential raising
by breaks. Easy-destroyed sandstones, marls and slates promote to formation of torrent hearths.

In the central part of Armenian plateau, located in Armenia, the south-eastern part of Aragats
Mountain is the most big torrent dangerous region. The Aragats mountain range deprived of lignosa
and situates within Alpine, subalpine, steppe, arid-steppe and semidesert landscapes, where
developed intensive physical weathering. To formation of surface runoff help tufa, weakly non-
watertight covers.

The most torrent dangerous are mountain ridges of southern and south-castern parts of

Republic, where developed Mi Pliocene sedi carbonates and sand: of the Jura and

chalk. To natural conditions of torrent formation on researched territory belong the groups of
hydrometeorological, geological, geomorphologic and soil-vegetable factors.
Hydrometeorological factors
I formation of | water mass, which able to form torrent stream, define
by hydrometeorological factors. In storm torrent formation main role have duration and
of falling ipitation. In Armenia torrents are being formed mainly during heavy
showers or hail falling, and sometime during intensive snow melting accompanied with rain, for
example, 15 May of 1950, 5 March of 2004.
In torrent formation of Republic hydrometeorological conditions have if not leading, but
main role. [l is nm.rcslmglv to note that connection between torrent formation and extreme
hyd; is obvious. 1

d logical extreme conditions particularly
mean long dry periods, especially summer period. It longer also during high temperature (25-35°).
Summer dry period in the north-cast of Armenia lasts 70-90 days, and in south-cast 130-150 days.
From fond materials of meteoservice is obvious increasing of days of without rain period
(Torosyan, 1999). Typical example, when after long dry period the first intensive and enduring
shower made torrent formation is known as Yerevan torrent of 1946. To his formation was preceded
enduring moistening of rocks in torrent formative foci. Preceding extremely dry year, crack soil,
ready to absorption of much account of moisture, snowy 1946 ended by rough melting of snow.
Impulse for torrent formation was shower with hail, when slopes of Gedar river basin flowing by
Yerevan city were to the limit satiated with water. Formed a torrent which brought out to the

territory of capital more than one million cubic meter of loose-fragmental material and injured to
city huge destructions (Yegiazarov, 1957).
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The shower, which made a torrent. by intensiveness and rainfall, was far from, fh
during the last century. but torrent stream was the most powerful. So. single meaningzconngotion
between volume of shower and torrent, which was made by itself, does not exist (see photos 1, 2).

Photo 2. The torrent stream on the Getar Rive

On the whole, climate change in planet brings increasing of temperature and continentality
and therefore, increasing of ount of dry days, it ought say bravely that in the end it comes to

aridity of existent now landscapes, which undoubtedly promote to formation of powerful torrent
streams (see Table 1.).
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River Bassin Length, | Basin | Alttude, | Mean Volume of | Frequently
km arca, | marksin | slope% | driftin
km? meters mud flow
North-castern and eastern mountain ranges of the Lesser Caucasus
in territory of Armenia
Hakhum, | Kura 1271 21352 | More than | 36-126 775000 | Once during 5~
Tavush 2000-2800 10 year
Central mountain range of the Lesser Caucasus

Pambak Sevan 10,0 &3 More than 80 60000 Once time

2700 during 1-8 year
Babadjan | Sevan 9.0 197 | More than | 80 84000 Once during 3-5

2600 year

Armenian mountain land

Seln- | Selv- [ 425 515 Onee during
Mastara | Mastara 14 year
tributary ) :
Sav- | Seiur 980 1278 | More than | 26-107 | 200000~ Once during
Mastara 3000 300000 1-7. 10 year
Getw | Razdan | 20 Gl Morc than | 33 Morc than | Once during
2500 400000 14 year
Gors | Vororan | 29 6 [ Morcthan |99 Morc than | Sometime
3000 50000 15-18 year

Geological factors

The character of hard constituent of torrent streams is being defined by geological factors.
They characterize by variety of formation-facial features and high level of tectonic disunity of ledge
rocks, and also by its physical -mechanical and physical-chemical priorities against the agent of
airing. Main role has lithologic structure of rocks, made upper layers of residual soil and its state
(Balyan, Nazaryan, 1968).

The sedimentology defines the character of torrents everywhere: for example, in range of
intrusive, volcanic rocks usually are being formed water-stone streams, which in hard fraction have
relatively a few loamy-sandy material, what could not to say about regions of spraying of mountain-
folded formations, where mainly prevail over mud and mud-and-stone torrents with substantial
maintenance of pit-run fines including big blocky debris.

Neotectonic factors
Itis characteristic with unfinished to present time alternate vertical movements of inter mountainous
hollows and set off their mountain ridges, formed Alpine steep-slope relief with big height
differences. Tectonic processes directly affect on course of exogenous processes and formation of
hard constituent (Balyan, 1977).
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Shominads
It also provokes and prepares conditions for development of torrents; for example, Spitak
carthquake in 1988.
It is important to pay attention on seismological factors collapses and landslides. which are
expressed in modern relief as benches, stairs.

Seismic factors

Geomorphologic factors

These factors have defining significance on formation and especially on movement of torrent
streams. Especially is great impact of relief of mountainous basin, which becomes apparent in all
stages of formation, movement and sediment of torrent streams. The most important
geomorphologic factors of torrent formation in north-east and south-east of mountainous basins of
Republic are: 1) severe topography relief and steep (35°) bare slopes 2) a great number of loose-
fragmental material in torrent foci 3) wide spray on steep slopes of torrent domains of landslides,
collapses, talus

, ravines. dumps of excavation — all they provide hard material for torrents 4)
availability of alluvial-proluvial and starved formations in torrent domains taking part in torrent take

Soil-vegetable Cover factors

State and role of soil-vegetable cover also is leading among of enumerated factors of torrent
formation. The presence of forest on mountainous slopes is effective means for averting of torrents
and providing of safety of parts laying below. Matted. covered with grass and shrub parts of slopes
are foci of hard nourishment of torrents seldom. The forests are only on northern slopes here, 1000-
2000 years ago they were covered by forests. now theirs square reduced considerably, somewhere
even absent and these landscapes continue be exposed to denudation. On subalpine and Alpine

i taveloned
P

in low-p d skeletal tail adow soils. ssive pasture makes
intensive development of solifluction and ravine erosion. displacement of soddy cover and nudity of
ledge rocks. Two thirds of torrent foci of Alpine zone of Republic are very in meadow zone. That is
why may to expect increasing of number of torrents in future, if the measures will not be
undertaken. Low mountains covered with arid sparse growth of trees, highland steppes, brushwood
of xerophytes shrubs.

For mountainous soils character skeleton composition which favors to increa

ing of hard runoff
during the erosion processes. To it promotes also non-observance of agrotechnique rules during the
plough up of steep slopes. Intensive removal of weathered material from the parts with breached
vegetable cover is being noted with many excavations and drift of material with power until 40-50
sm.

Anthropogenic factors

Anthropogenic factors besides of known in literature trivial anthropogenic factors, which
make stronger the torrent danger, what may name agrogenic, have added also technogenic: 1) wrong
organized dumps of worked off rocks more powerful, but the risk is less here than in western, more
urbanized broad. 2) Rocks explosion during the laying of railway and motor roads. 3) Absence of
land reclamation during the building and work in open-cast mine in mining operations. 4)
Increased gas contamination of air by waste products of industrial enterprises, which influence
destructively on soil ble cover. In lings of mining industrial complex of Alaverdi in
the result of vegetable and soil destruction by industrial gases sharply intensified erosive processes
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and torrent also. which did not was before. Later gas-cleaning systems were instaljegh Bufe:
restoration of disturbed landscape in a radius 10-15 km from industrial complex is a long profdéd!? 4o
(see photo 3).

 maaEy

e e ' . : g
Photo 3. The approximate image of the spread air pollution in city of
Alaverdi and its surrounding, Details of Hydrometeorological
Agency, 2006

Anthropogenic factors which intensify torrent processes both the agrogenic and the
technogenic more and more become a sources of torrent threat. So far as assimilating of mountain
territories of Republic (both the economic and recreational) will be increase every time, it is
necessary to consider with real threat of the number of torrents of anthropogenic genesis and to take
necessary measures for threat elimination.

By opinion of Ter-Minasyan at the same time with increasing of number of population also
increases the number of dwelling and public buildings. and people obliged in conditions of definite
risk to use torrent dangerous territories also. For example, if in eastern board of Sevan Lake (R.O.
Ter-Minasyan, 2008) the basins are bringing torrents situate mainly on southern exposition slopes,
where in insufficient moistening conditions.

Therefore, one of the tasks of future researches of torrent risk can be appreciation of role of
urbanization in process of affect of shower water.

360 35335LOMBOL 3IHNBIGNIR0 JIRIBZOLS RS LMLINOL BIBEOL BIEGE®SFTIGH
BST0L20L RISHGMBIBOL 3SBMGHINGIBI 3V6I3HN30 RS S60IGMIMBIEIS0 BSISMEGIB0

dogposbo .
59960 Lobgerdfogem yboggdbogso. giiggsbo. bedbgon
Ggbody

Lgagosdn gebboggmos gty goggebombol Sydoghogeno  Joegdobs s bedbgmol  baabol
GabhGamgan Bafogmol wgs@Gmggiol dsgodiotgdgmn dnsgsto gadiumgho GoeGodyhjoaomagegao,
BamEmenomo, bymdaddmbogado, byoldyao,

BedaGgmeEeegho ©s sbnmdnggho)



TIPUPOJIHBIE H AHTPONIOTEHHBIE ®AKTOPhI ®OPMUPOBAHUA CFJI B
TNEPH®EPHYECKIX XPEBTOB MAJIOI'O KABKA3A H IIEHTPAJILHOM YA Tﬂ
APMSIHCKOI'O HATOPbSI

UJ'uuu

Baavan A.

Epesan, Apwenin
Pesiovie

B CTaThe pacCMATPHBAIOTCA OCHORNBIC (haKTOph (OPMUORAIIS Celieil B KpAcRhIX  CKIATMATO-
ramGoBkx xpeOtax Matoro Kakasa, a Take B NCHTPATHHON WacTH ADMSHCKOFO HArophi. D10

THAPOMETCOPOIOIHYECKHE, TCONOTMYCCKHE, HEOTEK . celi 5 & MUCCKHE M
autpororentbie akTops
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Bounazpan B., lasman II., Manyran H.,
boanazpan A., Munosn A.
Epesanciui F'ocynusepcumem, Apyenus

Beeoenue
Cenm npencTapisior coboil 01uH U3 ii 3 CCCOB, CBONCTBCHHBIX

TOPHBIM PerHoHaM u 06/1a1aloImX oMb paspyuIHTenbHOH cnnoil. OuM BO3NMKAIOT BHE3ANHO,
JBIKYTCA ¢ O4eHb GOINBIION CKOPOCTHIO B BH/IE MOBTOPSIOUXCA BOJH BHICOTOH B HECKOJILKO
METPOB M IIEPEMELIIAIOT OTPOMHOE KOJIHUECTBO PHIXII00GIOMOYHOT0 MaTepHana.

B ofpasosannu cenei cymecTReHHas POk MPHHAUIEKNT NPUPOIHBIM YCIOBHAM TOPHBIX
crpan. OnHako B uX 06pa3oBaHiti I0BOMIKHO BRICOKA POITh i aHTPONOTEHHOTO (hakTopa, KOTOpPhIiT

MOXKET CIOCOGCTBOBATE HOCTYIUICHMIO B Ce/lb TBEPUOH €r0 COCTABISIOWCH U HAKOILICHHIO
GoBLWHX 0GBEMOB BOBI B KAYCCTBE €I0 KUUKOH COCTABISIOLICH.
B nociesue aecaTieTHs B APMEHHH yHaCTH/INCh Celli W TABOIKH, TI0ITOMY BO3HHKIIA

HEOOXOAMMOCTD BBISCHNTE MPUUHHB DTOTO SBJICHAS. ABTOPaMH cOOpaH OrpOMHBL (akTHYecKHil
marepual, Ip A HoJIEBbIC PCHHBIX i B e}
06acTAx pecryGmHKH.

Hpup p cenel 6 pecnybnuxe

Hamm uccnenioBanis B pasHbix paiionax Ap yTo yenoBus

pecryGaHKH CocoGCTRYIOT 0Gpa3oBaNMIO cesieli. 31ech MHOTo KpyThiX 1 0GHaKEHHbIX CKIOHOB, Ha

Jyeaosun, cnocode

KOTOPHIX NPOHCXO/MT WHTEHCHBHOE TEMNEpaTypHOe BBIBETPHBAHNE TOPHBIX MOPOA (CKIOHBI
H0KHOM HKCIIO3HULIH) ¢ POPMUPOBAHHEM HEYCTOIYMBOTO TIOKPOBA PHIXJI00GIOMOMHOI0 MaTepuaia.
Ormeuaetes Gonbuias p: b CKIIOHOB MHOTO oBparamu,

JIOKGUHAMHL, 110 KOTOPBIM PBIXJIOOOIOMOUHBIH MaTepHal BO BpeMs JHBHeii GbICTPO NOCTyIaeT B
CEJICHOCHBIE PyC/ia BOLOTOKOB Goliee BBICOKOIO HOpsuka. Jl0KIM HEPEIKO MMEKOT JIMEHEBBIH
XapaKTep ¢ rPaoM, IIPH ITOM UHTCHCHBHOCTH JIMBHA OOBIMHO HAPACTACT K KOHLY WM K CepeinHe
ABJIEHNS, U4TO 0G/IErdaeT CMbIB PHIXJI00GI0MOYHOTO MaTepHasa co CKIOHOB. MHOTHE peKi HMeIoT
TNIepHCTHIii XapaKkTep CeTH, CTOCOGCTBYIONIHMIT OJTHOBPEMEHHOMY TOCTYIUICHHIO MBHEBBIX BOJ OT
BCEX MPUTOKOB B IMIaBHYIO apTepuio (puc.1).

Puc. 1. Obuancennas (@) u xopowio ry om © cratonby nopod ia

B

10He 10ieHoil SkenosY @ Gacceie pexu Boxuu (Gpomo B.P. Boinazpana)
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(DAKTHYCCKN MOCTOSHHBIMA (MOKET MEHSATHCS TOJBKO 3aECCHHOCTh CKJIOHOB), TIODTOMY Celi

OyIyT BpeMsi OT BpeMeHi (JOPMHPOBATHCS B OJTHUX M TeX JKe CeNeHOCHBIX BOTIOTOKAX.

3aHHLIC W APYTHE U] w TepprTopun peciy Gk’

Jlna pek, IPEeHHpYIONINX CKAOHBI CKNIATUATO-TTHIGOBKIX XPeGTOB pecrySanku, XapakTephbi
by cenu, a Uit X paiioHoB — cem. OGbIUHO cesmi 31ech
dopmupy B paiionax ¢ 00 JInmis wHOTAA NPH CHIBLHBIX THBHAX OHK
MOTYT 06pa3oBaThes B 3a/leCeHHBIX PAfOHaX ¢ KPYTBIMH CKJIOHAMH H GONBIIMM NajenneM pycern

BOJOTOKOB.
Poas

5 Py

// ceaei ¢ pecnyb.ure
C KaskKIbIM FOJIOM B pecnyﬁ!mke BO3pacTaeT OTpHUIATE/IbHAs POIb AHTPONOr€HHOTO ¢HKTOPB.
KOTOpbI

DTa posb TPOSBIAETCS Npekie BCEro B CO3AAHMM JIOMONHHUTENLHBIX HCTOUHHKOB

MOKET 5 (hopMHp ceuteii ¢ it paspymTesbHOI CUIO.

PHIXJIOOGIOMOYHOTO  MaTepHalia B KauecTBe TBEPHON  COCTABMIOWICH  CCJICBOrO  HOTOKA.
O ii T NoKA3ano, 9TO HA CKJOHAX JONMH HAK

HENOCPCICTBEHHO B MX PYCIaX HMEIOTCS MHOTOYHCICHHBIC OTB/Ibl TOPHLIX BBIPAOOTOK, CBAJIKH
CTPOMTE/LHOTO i GHITOBOTO MyCOpa, KOTOpbIe NPH CHJILHBIX JIMBHAX MOTYT BOB/ICULCA B CEeBOii
HOTOK B KauecTBe ero TBepuoii cocrapisioweil. Takume OTBanbl TOPHBIX BHIPAaGOTOK eCTh B
Gonbuom xonmuectse B Gacceiiax pexk Boxum, [leGen, Mapmapuk, Beau, Asar, cesepo-
BOCTOUHOro nobepexps 03. CeBaH U Ap., T.e. NOBCIOAY, I/ MPOBOAATCH NOMCKOBO-PasBe0uHble
TeONOTHYeCKHe M3BICKAHWA WIM BeieTcs foObIda TONesHbIX wcKomaemsix. Kak mpasuio,
TIOBEPXHOCTB STHX OTBAJIOB JIMIIEHA PACTHTENLHOCTH (HET Jae TPABAHOTO TOKPOBA, OCOGEHHO

Ha “cekwx” OTBajax) M TPH CHJIBHBIX JIMBHSX WX PBIXTOOGIOMOYHBIH MaTepHas Jierko

B TIep P THBIM CTOKOM JIMBHEBBIX BOA, a TaKkke IO
06pasoBaBIIMMCS IPOMOMHAM H OBPaXKaM, B YeM OjIMH M3 aBTOPOB YOeXAaicsi He OZMH Pas,
GyyuH 3aCTHIHYTHIM CHIBHbIMU JIHBHAMH B OKPECTHOCTAX STHX OTBA/IOB.

JpyToit aHTpOTIOTeHHbIH MCTOWHHK TBEpAOW coCTaBiAlomed ceneif — 9TO CBANKH
CTPOMTENTBHBIX H GBITOBBIX OTXOZIOB, COTPOBOXKAAIOMMX OKPECTHOCTH MHOTHX HaceleHHBIX
TYHKTOB B pecrryGimke. 3a pefiKHMH MCKTIOYEHHSAMH, 5TH CBaJKH IPHXOAATCH Ha CKIOHBI
PEeYHBIX JOTHH HJTH HENIOCPeAICTBEHHO Ha pyciia pek (pwc. 2).

T'akue cBaskn nmerotcs B pyciax pek Arcies, Hambak, HeGen, Boxumn, MHOIRX HeGobLunx
PeK M pyuheR, MPOTEKAIONINX Y4epe3 TePPHTOPHN Cel. acesieHie KOTOPhIX NPEBPaTHII0 Pycia pek B
CBAJIKH BCCTO HEHYIKHOTO.

Bb1600bt u pexomendayuu

B ciiyuae cunbHbIX JIMBHEI WM HHTCHCHBHOM CHETOTAsHMM BECHOI, KOIa YPOBCHb peK
Pe3KO MOBBIUIAETCH, @ PAcXo/l BOJbI Bo3pacTaeT 10 10-25 pa3 u Gosee, 3TH CKOMIeHUs CBAIOK
MOTYT CTaTh HPHYHHOI 3aT0POB GONBIMX 0GBEMOB BOBI NEPEL MOCTAMH HIIH BOAONPOIYCKHBIMM
TpyGamu samerpom Bcero B 0.5M moa oporamiu. Bosbinoe GecrioKOWCTBO BBIHIBACT Takske
HACTHYHAS 3arPOMOKICHHOCTH TTOXMOCTOBBIX NPOCTPAHCTB TPYGAMH Ia30NPOBOJIA, PasTHIHBIMI
kyctamn. [ocsie mpopriBa

KOHCTPYKIMH 1 pa3p
TAKHX BPEMEHHBIX 3aTOPOB NPOPBABLINCCS BOIbI ¢ BBICOTON BOJHbI B HECKOJBKO MCTPOB MOTYT
HasleNaTh MHOTO Get, MepeMecTHB ¢ cofoil Bech 3TOT Mycop M COPMHPOBAB HOBBII THII ceseli ¢

“aHTPONOTCHHOIT™” coCTABIIIOLIEH.
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Puc. 2.

LIKU CIIPOUINEIbHO20 U GBIMOGOZO MYCOPA 6 PVCIAX PEK 1 MEAKUX 6000MOK06 (a, 6, 6) u
MECTIO 6O3MOXCHOZ0 NOOROPA 600l nEped Mocmossiy npoxodon (2) (domo B.P. Boiunazpana)

Hamu cocrapnenbi kaprhi macurrada 1:100 000 onenkw cTemein OMAcHOCTH W pHCKa
(opMupoBanis cesneli 1 NaBoKOB (B Gawiax) B peuHbIX Gacceiinax CCBEPHBIX 0OsacTeil ApMeHnn,
JIBE M3 KOTOPBIX NPEJICTABIEHb! B HACTOSIIEM CooGmenn (puc. 3, 4).

i

Puc. 3. Kapma onacnocmu u pucka ropatuposanus ceneit 6 o6aacmu Jlopu
1- Gappasicu; 2- onorsnu; 3- yuacmu, mpedyiougue yeryienus pycia: 4- 60000meoonue cucmentst
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Ha oTMX KapTaX yCIOBHBIMM 3HAKAMH TIOKA3aHbI Takke npcunaraemucmnep U410
PUEESITEIEER]

TIPe/IOTRPAIICHHIO HeXKeTaTeIbHbIX MOC/IE/ICTBHUIA OT cenleii H MaBOJIKOB.

B kauecTBe NPOGWIAKTHYCCKHX MCPONPHATHII MBI NpEUiaraeM B CPOUHOM TOPAIKE
pacuncTuTh M yray6uth ma 1-1,5M pycna BceX BOJOTOKOB (pek, pewek, KaHAIH3MPOBAHHBIX
uepes ¢ IyHKTBI X , A TaKke

BOJOOTBOLAIIHX COOP; i), 11p
3aMEHHTh MMEIOIIMECH BOJIOTBOMIAIIE TPYObl MO/ A0POraMH Ha TPYGhi ¢ GONBIIMM AHAMETPOM
(KeniaTesbHO He MeHee M) B PACYHCTHTS BCe HI0AXOAb! K HUM OT IOCTODOHHHX TPEIMETOB.

Takue B 1M HeJIOpOrHe MepONpHATHsA MOMOTYT MPEIOTBPAaTHTh 06pa3oBaHe 3aTOPOB
BOIBI B pyCJ/lax PCK W/IM CTOK TaJIbIX M JIMBHCBBIX BOJ BHC PYCCJI PEK C 3aTOIUICHHEM YJIAI ¥ 10MOB
M CBENT Ha HET aHTPOTOreHHOe Bo3eficThre Ha GOPMUPOBaNHe celeli M MABOIKOR B pecryGinke.

YCTIOBHBIE 3HAKH
“orpmmens ceneonseract
pucra

| 4vos

Puc. 4. Kapma onacnocmu u pucxa dpopauposanus ceneit 6 otaacmu lupa:
1- Gappaycu; 2- ononsuu; 3- npednonazaemas 301a sAMONTEHUA 6 CAYNUE NPOPLIEA RIOMUNGE
Godoxpanuniya; 4- 60000meodse cuCmEM6!
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ROLE OF ANTHROPOGENIC FACTOR IN FORMING OF DEBRIS FLOWS IN ARME

Boynagryan V., Davtyan P., Manukyan N., Boynagryan A.,
Piloyan A.
Yerevan State University, Armenia

Summary

Debris flows represent one of the most dangerous natural processes typical to mountain
countries and possessing large destructive force. They are enough often formed also in Armenia,
where natural conditions (existence of steep and bare slopes and their large partition, active physical
weathering of rocks, heavy rains with increase intensity, typical drainage network, abundance of
loose material in river valleys, etc.) conduce to their forming. Every year the negative role of an
anthropogenic factor in creation of additional sources loose material as hard part of debris flow. as
well as sites of possible dams, where large volumes of water with breaching of a dam and forming
of debris flow wave of large height can accumulate in the time heavy rains or rapid snow melt,
increases in the republic too. Majority of the river beds and small streams, as well as space under
bridges and in front of drainage systems under roads are blocked up by building and everyday
waste, the rests of everyday and agricultural machinery, were overgrown with bushes and short
trees.

npu ¢ i packe ' KH MOH PA 6 pamkax nayunozo
npoexma # 11-1¢075.
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bounazpsn B.
Epesanckuti I'ocynusepcumem, Apyenusi

Beeoenue

Katactpodpireckne NOABIAKKHN KPYIIHBIX ONOJI3HCH B FOPHBIX CTPAHAX HEPEAKOE SIBJICHHC.
Oy popMHPYIOTCS B OCHOBHOM TIPH CHIBHBIX 3€MICTPACEHUAX MM B pe3ysibTaTe Nepeyhia-
JKHCHHUS CKJIOHOB IIPH OGMIBHBIX I0/KIAX. B IJICKOM NPOLLIOM STH HOBIAKH H3MCHSUIN TOJIBKO
penbed MECTHOCTH, OQHAKO B HCTOPHYECKOE BPeMs W B Hallil JIHH C HUMH CBS3aHbl rubens
MHOKCCTBA JIOJICH, Pa3pyICHHIT HACCIICHHBIX TYHKTOB M OTIC/TBHBIX JIOMOB, MOCTOB, 0POT" H T.IL
(onomsens — o6Ban na IMavupe B 1911r.; rurautckue ono3nu Npu XauTcKOM 3eMJIETPICEHHH B
1949r.; onomsess B nposusumy [anbcy B Kurae, 1920r.; onomens Pymanko B 1960r. B Ynim:
ononsens Maynmapka B Tlepy. 1974 u ap.).

Llenbio Harero ABJIACTCS CJICI0B KATACTPOPHUCCKIX NOBIKEK
IPEBHUX OMOJI3HEH U PacCMOTpeHHe MOCNE/ICTRIIl Psiia COBPEMEHHBIX OMOM3HEBHIX KaTacTpod Ha
Teppuropun Peciy6imkn ApMeHns.

Ocobennocmu Opegnux onoasneit ¢ Apmenun

JIpeBHNC ONON3HH BBIAC/ICHB HAMM 110 23PO(OTOCHAMKAM H TONOT]

adraeckny KapTam
macmTaba 1:25000 no MX XapakiepHbiM TIpH3HAKaM Th TeNla OTOM3HS,

6yrpucTocTh pelibedpa, HajMuMe CTCHKH CPbIBA, ONOJ3

CBBIX Teppac, cy(HOIMOHHBIX BOPOHOK,

“s3bika”  OMOM3HS M T.I. — Ha a3POCHMMKAX; XapaKTepHblil PHCYHOK ropusoHTaseii

TONOrpadpHIeCcKNX KapT, HOAMEPKHBAIOLIMX CTEHKY CPbIBA. TEJIO ONOJI3HS), @ TAKKE IIPH MOJICBBIX
B D , Haunmas ¢ 1972 r.

McenenoBanns nokasaim, 4T M Ha TCPPHTOPHH HeGOMbIIOH no mrowamn PecnyGanku

Apmenusi  €CTh  C/lebl  THIaHTCKHX B TUTHOLIEH-

HETBEPTHIHOE BPEMS 1IPH CHIIBHBIX 3eMICTPACCHMAX. B pesibede MECTHOCTH OHM BBIACJAIOTCS B
BHJIE OMNOJI3HEN-0/I0KOB M ONO/3NeH-NOTOKOB /UIMHON 10 5-8kM M umpuHoif 10 1-2kM. DT
OIIOMI3HN MMCIOT B LIEJIOM OTHOCHTEJIBHO VIO BEJ BEPTHKAILHOIO (100-

200m, peako 10 300M), B TO Bpemst Kak aMIUTHTY/a MX TOPH3OHTABHOTO CMEINEHHs JI0CTHraeT
mectamu 0,5-1km. TloyToMy B “S3BIKOBOI™ YaCTH TAaKHX OTONI3HEH Pyciia PeK CIILHO OTKIOHCHbI B
npoT 0 ctopony. B OHM MOTIH He TOJBKO OTKIOHATH PYCNO PEKH, HO

TIOJHOCTBIO  [IEPCKPBIBATL €O, CO34aBast €cl

CIBEHHYIO TwWI0THHY. Cil

KOTO  ABJICHHS
npocnexuBaiotes y OBkckoro u dHosieToBckoro ononsueit. IMocnenunii pacnonoken Ha JeBoM
CKJIOHE J10JMHBI p. ArcieB y ¢. ®uoseroBo. Ha onpene/ieHHOM s1ane CBOEro passHTHs ONO/I3HEBOC
TeJIo TepeKphLTIo pyclio peku. Biuie 37oit ecTecTBenHoli nuioTHHEL 0GpasoBanock Mamsaunmanckoe
03€p0, B KOTOPOM C(OPMHPOBAIHCH O3CPHBIC OTIOKeHHs. 1lociic IpopbiBa IVIOTHHEL i CllycKa
03ePHBIX BOJI YACTh OMOJI3HEBBIX MAacC COXPAHWIAch Ha MPaBoM Gepery peku B Bue HeGOIBIIONO
X0nMa (HPHHAVIEKHOCTH €r0 K OTOJI3HEBOMY TeJy HOTBEPHIACTCS CXOUCTBOM €0MICKTPHICCKHX
KpHBBIX B3 ¢ 1eBoGepeKHBIM y4aCTKOM ONOJI3HA).
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Tpumepsi Kamacmpodpuueckux onoasnei 6 Apmenuu ' i f ’J}J ; J‘ n
L BN
W3 MHOKecTBa B Ap! [, XOTEJIOCh Obl OTMETUTH

TC W3 HHX, KOTOPHIC TP 6 it ymep6 P HMH
skeptBamu. K TaxobiM otnocates Jlepuamkypeknit, OBkckuil, Arapiuuuckuii u A¥pyMckuit
OTIOJI3HH.

Jepradoicypckuti ononsens-066an comen ¢ NEBOro ckIona nomuibi p. Jlepnamkyp 27 anpenst
1968r. 1 10 MHEpLMKM, TIPOIiA PyCIIO PEKH, BBILIE/ HA TPABbIil CKIIOH, IIEPEKPLIB IPABOGEPEKHYIO
HaznoiMenHyio Teppacy BMecte ¢ cerfoM Hipkmsis Knmica. TTox onosnsuem okasamich 30 10MOB 1

34 xuress. C; 0 Tena 00 500 TeIC.M™ TIpOH30OLLIO Beero 3a 30

MHHYT, HO ¢ HHT uTo CIacTH JieTell, HAXOAINXCS B 9TO BpeMst
B 31aHnH wKoubl (Boitnarpsu, 2007).

3a omomsHeM 0BONMBHO OBICTPO 00pPa3’oBasioch 3ampyHOE 03epo CO  CIACIYIONIMMH
napamerpamu: umHa 600-650m, wrpuHa y crBopa
).

npyast 150-200m, ry6una okosto 10m (puc

it cnuntok Jlepnaoxcyperozo 3 pLiGUIE0 PeKy ¢

obpasosanuem sanpyonozo osepa

JleBoGepesknbe  nosmubl peku JIEPHAIKYp B OKPECTHOCTAX ITOTO  Katactpouueckoro
OTON3HA  XapaKTepu3yercs PAIOM  OCOGEHHOCTEH, —CMOCOGCTRYIOMMX — HECTaGHILHOCTH
PEIXI006710MOUHBIX 0OpazoBanmii Ha kpyTom (10 40-50°) ckioHe BbinyKioii dopmbr lracts
TOPHBIX TOPOA MMEIOT 37ech GAM3KMI K KpyTH3He cKiona yrona mnatenms (30-40°) u moutu
TIapaIUICIbHBI HAKIOHY CKJIOHA, 4TO, ECTECTBEHHO, O0JICrdaeT CMEWICHHE PBIXJI006I0MOTHOI
Macchl. Ha ckslone pacmipocTpaHensl THAPOTEPMATbHO H3MEHEHHbIE TIOPOIBL; BHIXOMIBI POTHHKOB C
TIOCTOSAHHBIM JI€OHTOM; KPYIHBII PasiioM, HpocT 09 TH pycily peku; asa

KpYRHEIX OMOm3HA-0GRana,

OmuH W3 HUX — 510 onoiseH» — “yOuiiua”, oGpasosasumiics y cena Hwkuss Kninca.

Tpusnaku vavana phr il Macchl 371€Ch 3a X nmeit 10
TPAru4ecKoro coObImhs, XoTs eme B 1967r. Ha CKIOHE CTAM NOSBIATECS TpeumHbl. CMELICHIIO
OMOM3HA CNIOCOGCTBOBANM GHICTPOE TasgHMe CHETOB HAa CKMONE M MepeyBnaxkienne CKIOHOBOI
PBIXJI00G/IOMOYHOIT MACChI, @ TAK/KE TIOIMBIB [TOXHOXKHS CKJIOHA BECCHHHM NABOIKOM.

TlpaRelii CckOH 10MMHBI Gosee yCTOIMUMBKINA, 37€Ch HET THAPOTEPMANbHO H3MEHEHHBIX
OPOJL, NAJCHHE IIACTOB 0OPATHOE OTHOCHTEIIEHO CKIIOHA, HET CIICIIOB OTIOJI3HEBBIX MOIBHACK.
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Kpynietit opesnuii onorsens oxeamwisaem meppumopuio cena Oek, ero sysisgé mqﬁ

gF]
JI0CTHraeT NoiiMbI p. ArcTes (puc.2).

-

Puc. 2. Qaxcruii onorsens: a— odwuii 6ud na onoxsesoe meao ¢ cesepa;

6 — axmuenas yacmo onoka na enno2o ceia

(homo JLT Aparensna)

Bpemsi  ero  00pa3’oBaHMi NPEANOJOKHTENLHO ~OTHOCHTCS K  BEPXHMH  IUIMOLCH-
HIDKHEUETBEPTHYHOMY BPEMEHH, KOIJa aKTHBHBIE JM(depentupoBanibie JBHKeHHs GIOKOB
3eMHOI1 Kopbl Ha BceM Masiom Kapkase NPOBOUMPOBAIH O/KHBJICHHC TCKTOHHYCCKHX Pa3phIBOB I
KPYMHBIX GJIOKOBBIX CMENICHMI B BHJIe omoismeil. 3a Bpemsi OT Hauana (opMHpOBaHMA H /IO
HACTOALICTO BPEMCHH OLON3CHb NpOMIC/] HYeThpe CTalMi B CBOeM pasBurii: 1 craums —
. 1 cramms (cpe PXHEUETBEPTHYHOE BpeMsi) —
00pa3soBaHie IHIAHTCKOrO ONOJI3HA-CKOJIB/KEHIA Ha Telle APEBHEr0 CTaGHIN3HPOBAHHOIO OTIOJI3HS-

obpaszoBaHne THraHTCKOTo

ofBasia; B HACTOsilIlee BpeMs OH Takoke HeakTBHbIt; 111 cTamms — oGpasoBamue onon3us TeueHus,
KOTOpBIH aKTMBEH M B HacTosnlee Bpems; IV cTajius — Ha Tejie TOTrO aKTHBHOTO OMNOJI3HA
copmupoBanch  HEGONIBIINE  HOBBIC AKTHBHBIC Tela C  MHOFOYMC/ICHHBIMH  TPCLMHAMH
pacTsikeHns; X GOPMHPOBAHHE CBA3AHO ¢ XOISTCTBEHHBIM OCBOGHHEM TEPPUTOPHI OTOI3HEBOTO
yuacTka. JTH ONUOJ3HH IOBOJBHO AKTHBHBIC, CKOPOCTH CMCLICHMS PHIXJIOOGIOMOUHBIX MAce
COCTAaB/IAET OT HECKOIBKHX JIECATKOB CaHTHMETPORB 10 1,5M B ron (Caaxsan, 1989). AkTuHble yacTi
9TOTO OLOJI3HS B TPOLLIOM HEOIHOKPATHO 3aNIpy’KHBAI IOJHHY PEKH ATCTEE, @ yiKe B HALIN AHH
OMOMI3HEBbIE MACChl BpeMs OT BPEMEHH TePeKpHIBAIOT aBTOMOGWIBHYIO 0POTY MM JOBONBHO
CHJTBHO J1e() ee, np aBTOT U co3nasasi OOJbLIME TPOGIEMbI
IS coobIIeHMs Mekay ropofamu Jlwmmkan u . T Takoe [958
oTMedeHo Jsietom 2004r. B HacTosLIee BpeMs CMECTHBLUMECS MACChi ONIOJI3HS yOpaHbl, HO YacTh

PHIXJI006I0MOYHBIX 0Gpa3oBaHuii 0CTaNach Ha MOMME PekH KAk HANOMMHAHME O MPOM3OMIEIIEM
31€Ch HETPHATHOM HHUMICHTC.

Onomsuesoil yyactok “OBK” — 3T0 30Ha MOBBIIIEHHON OMACHOCTH M pHCKA, e B 0G0l
MOMEHT ~MOKCT HPOM3OHTH KaTACTPOQHUCCKOE CMCIICHHE PBIXJIOOGNOMOMHHBIX Mace ¢
paspylIEHHeM CelTbCKHX JIOMOB, TMePEKPHITHEM ii oporu,

MEXLy IOKHOM M ceBepHOH wacTamu TaByuwickoii obsacty, 3anpymoii pycna peku Arcre

NOCTIE/TYIONIM 3aTOTIEHHEM OT/eNbHBIX Y4aCTKOB B 10JMHE PEKH.
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1]
2022001945
CKIOHE [ONHMHBI P. ATCTEB HanpoOTHB OIHOMMEHHOTO Cejla Ha Teje [APEBHEro CTPYKTYPHOro

onosi3Hs (puc. 3).

Boubune HENPHATHOCTH CBA3AHBI ¢ Azapyunckum

Puc. 3. Obuyuit ud Aeapiyuncrozo ononzns. (dhomo asmopa)

IlepBbic NPOSBIICHHS CMEMICHNS IPYHTOB GBUIM OTMCUCHBI 31€Ch B BOCHMHL

XX B., KOTJIa HAYQIMCh MOIPE3KH CKIOHA /LTS TIPOKIAIKH " an’ HOI

Jaopor 6e3 OLCHKM CTeNeHN )«CTOﬁ‘IMB()CTVK CKJI0HA 1 HEOOXOMMOIT aneHcpHoﬁ 3ALIHTBL.
B 1985r. na otkoce Mekmy TIONIOTHOM ¥ JIOpOTOH, a

TAKKE Ha CKJIOHE BbilE 0 10JIOTHA I 3HAYATCIILHBIC TIONBMAKKH

Db X Mace, B 90X ro/iax K TMOHOMY paspylICHHIO JKeJle3HOii IOpoTH Ha
5T0M yuactke. B 1996r. TENO MepeK| n yio opory (puc. 4).

Puc. 4. Paspywennas onoasnex xceiesnas 0opoea () u nepekpoimvie
CROMUUMU MACCAMU NOTOMHO HCeAe3HOU O0po2u (6) u 06x00HaAR
asmotobunenan 0opoea (6) (pomo aemopa)

JlaHHBIi ONOJ3EHb OTHOCHICS B LEJIOM K GJOKOBOMY ONOJ3HIO CHBHIA. YUacTOK €O
6. MaccaMH 3aHWMaeT IUIoIanh B SZOOOMl, ero JUIMHa
cocrapiser 270M, a wmpuna — 300M. O6beM cnon3imeii Macesl npeBbimacT 2 MM (boiinarpsu n
ap., 2009).

BHauaiic cMeliCHHE  TIPOH

cMecT phi

O4WIO0 B BHIUC TPEX OTACJIBHBIX OJIOKOB, OIHAKO 3aTeM
MPOH3OLILTA AKTHBH3AIMA BCETO OMOJI3HEBOr0 MaccuBa M o0bLeutenye GIOKOB B OHO IIENOe.

Pe3ysTatoM HTOX0 CTAI0 NOJNHOS Pa3spyUICHHE KENC3HOLOPOKHOIO TOJNOTHA, BBHIBOL 3 CTPOS
apToztopor# u yxe 3 anpens 2001r. ononsuesbie Macchl Ha 75% mepekpbum pyciao p. Arctes. C
Mast 2005r. nouTH Kaiblii IOI BECHOI ONOJ3CHDL NICPEKPHIBACT NONHOCTBIO PYCJIO PEKH, UTO
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BbI3BIBACT 3aTOIVICHHE YACTH CEJla — 10/ BONOI OKa3bIBAIOTCS MEPBbIE YTakH 24 725 J0MO0B,
npHycaniedtie yuacTku. OTienbHble 10Ma. pacrionoxenHble BIPHTEIK K pycry peki 4 ed épudi

it Teppace, paspy MH 1 HETIPHTOXHBIMH JUIS TIPOJKHBAHNSL.

Ka b XapakTtep ¢ KHMH JKepPTBAMH MMeN AUpyMcKuit onoisens-
obsan, xo'mpbm 2 okta6pa 201 1r. o6pyumucs Ha aBTozOpOry Ha 83 Kiiomerpe Tpacchl Bananzop-
HoemBepsn y jke/e3HOI0POKHOr0 MOCTa CTAHIIH AMpYM B OKpeCTHOCTAX cefta JInukazzop.

Ewme 30 cenralps 3aech Ha aBTOXOPOrY CIONIO TPHMEPHO 3TBIC. M’ 3eMIIsHOI Macesl,
OIIHAKO Ha 3TO HHKTO He 0OPATHI BHUMaHI. A yike uepe3 JieHk passirpanach Tparems. Ha ganom
YUacTKe nepesepHynack (ypa, ee NbITAINCh NOMHATH NOABEMHBIM KDAHOM, B Pe3yJIbTaTe ¢ 0GEHX
CTOPOH I0pOTH 0Gpa3oBaIoCh MallIHH, 05K p it wacTu o1
TexunkH. [lostomy # 10CTpanano 36 MalliH, KOrZa HEOKIMIAHHO HA HTO HX CKOMHIIE CBEPXY
obBamach Macca IpyHTa, yBlekas 3a coGOIl MalIHHb BMeCTe ¢ BOMMTETSMI H NACCAKHPAMH.
ITstepsix 3 BMECTE € TPYHTOM, MX HE CMOIIM criact. Jlpyrne
YCIesH BRIGPOCHTRCS M3 CBOMX aBTOMOGHIeH 1 OT/IeNalich I yimGam (puc. 5).

Puc. 5. Cumyayun na Aiipymexost onosme ¢ denv kamacmpodor (@)

U cmenKa cpbi6a ononsua (6) - 6 eepxuedl vacmu 6 yenmpe cmenxu
nopodst yeracHens npocausaioweiics 6000ii
(homo compyonuxos MUC Apweruu)

Ha oGpasosanne 3T0ro onomsns-odsana KO TMPHYMH: 00) it nomus
HACTHBIX CaZl0B W OTOPOJIOB, yTEUKH BOAbL H3 BOJONPOBOIA, NOCTOSHHOE COTPACCHHE CKJIOHA OT
TPOXO/IAIEro TpaHenopTa. B mocnennue MMM K HMM 0GaBMMMCH Takke THBHEBble O,
OTTOJIOCKH 3eMJICTPACCHNS MarHuTy0it 4,3 y rop. Husoumnnna (28.09.2011r.) n ckomwienne
TSUKENBIX Ml Ha JI0POTe HENoCpencTBenHO MOjl yke it cksoHoM. T 2
HMEHHO padoTa STHX TKEIBIX MALIMH 110 [0bEMY lepeBepHyBLIeiicss Gypsi 1 cTana ““CIlyCKOBBIM
KPIOUKOM” /718 CphiBa OMoN3Hs. OTOM3HERbIE MACCH! TIOMHOCTHIO MePEKpPBLTH aBTOMOGHLHYIO
JOPOTY M HaCTHYHO OOPYLIMINCE B pyciio peku Jebes.

O6bem onon3ns-o6BaTa ONEHHBACTCS MPUMEPHO B | M. M’, MOIHOCTH — 35-45M, JUTIEY
— 150m, mma BAOME pycna pekn — okosto 300M, BEICOTA CTSHKH OTPEIBA — NPUMEPHO 75M.
TopmsonTankioe cMellene Tea ONMOM3HA HE3HAUMTENBHOE, MOSTOMY OTIOM3HEBbie Macchl He
nepekpsLm pyciio pekn Jeben.
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Bbigoov. Ha teppntopun Apmenin karactpoduieckue 1ox OI0I3HEH X mqjm‘jjt

THO. MIX crienst KaK B BHIE 3aNPYIHBIX NECUaHO-ITHHUCTHIX OCANKOE B

HoHaX pek (Hanpumep. p. Arcres y cesta PHOJICTOBO 1 BBILIC 110 TCHEHHIO OT yaacTka OBKCKOTO

ONOMBHA), TAK M B BUJE OTKIOHEHHBIX B MPOTHBOTIONOKHYIO OT OMON3HS CTOPONY pycen pek

(Ranpumep, B ommre p. letnk y cen Maprynn. Aiiryt, JAnpaGak; B nomise p- Arcres y cen OBk,
Xamrrapak, Enokasan n 11p.).

B Halm 1AHK TaKie NOABWKKH NPOHCXOIIT HA PALC YIACTKOB M PHUMHSIOT 3HAYMTCILHBII

yiepd anTpororeHnbiM oGbekTaM. B psme cmyuaen onu naloTes u
P (I pekuif, Afipy it onouHm).
JUts NpeTynpeskieHns TParueckix Moc/e/CTBIil KaTaCTPOGUUECKHX TOIBIKEK ONON3Hed
HeoOXOIMUMO YUPeanTh CIIyKOY M Ipe HYTEBBIX 00

Ha jkenesHbIX oporaX. COTPYIHHKH TaKoi ciykGhl MOTYT BOBPEMSI 3aMETHTh TlepBble MpH3HAKH
HA/IBUTAIOWICHCS  ONACHOCTH W NIPEAYLPEUTh  COOTBETCTBYIOUING OPFAHM3ALMH,  KOTOpBIE
OTBETCTBEHHbI 32 b TYHKTOB H TP PTHEIX i

33GSLESMBIL0 JITISIB0 LIIBLIOTIN
RS 35000 JIRIBIB0

Beobsgdosko g.
Oggbol bobgendfoge gboggladgso. bodbgoo

Ggbog0y

4bgdT0 bilodo dogengbos. gb
sgborgolial dgmogeio Fgedgdol
Jo godogegbogo
homgdon, sbggy

Abgogo dyfg@ghols
bugghs doGomogae devag@o dof: nb()';(ml» QoG m(f.wmdmn Voo 3o
oo, Vesdbgmol G@ogeBosty ollygao pomesgomngdal oo smomgb-dgomby;
ofbs Bigghb oy 1 25 000 BobThosol HorempGagogmme Grygdoms o syde-gedo-biy
baggemy gasmggon. slyoo oo dafyaol gowoswgomgdol degagbe gemobmyde deobsdgms Josmadnggdol
owobfion dgfyhob  bafobosedogan  BbGobygh (Aopormomom, denbady pgmogel bymdedo bogagdol

Biygbol, sogamnbs o 3Gsdsgol obenedeom; dobody byl bymbado bogggbol gl
bBotingobs o ghing: ol boboo
Boobadyms bymdydol byde Faedo 9fy@ol Uhgpeoesh  (opsmmomoe, sebigel bgebodo byden
40bs 105 oobeggan dyFydogsh).

wglieggobon dfydyemo Dlgdol wowe gowsowposmgdgdo bego doge Gy ydbgddo, g

Bobol dobmodgop oo 24), o6 gsldob  JgoTo-mobosbo 6o

BoByhgeoogob  Bodoml  aggbydl  sbins bogdogeb.  egogho  dgdabgggel  sgodasbons
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Begpgto. Bydomegsbydggmos b seoggoaggdobs s pon goob Ladbobyo, dop
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bsgambogdsty
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DISASTROUS DISPLACEMENTS OF LANDSLIDES IN THE ARMENIA AND THEIR RESULTS

Boynagryan V.
Yerevan State University, Armenia

Summary

Disastrous displacements of large landslides in mountain countries aren't unusual. They are on the whole

formed in the time of strong carthquakes or as a result of strong moistening of slopes during heavy rains. In the

territory of Armenia traces of such displacements of landslide masses in the Pliocene-Quaternary time are
revealed by us over the aerial photographs and topographic maps of scale 1:25000, as well as during the ficld
i i Results of displ of such large landslides are revealed in type of deflected to the
opposite side from landslide river-beds (for example, in the valley of river Getik near villages Martuni, Aygut,
Dprabak: in the valley of river Aghstev near villages Hovk. Hashtarak, Enokavan and others) or in type of the
dam sand-clay deposits in the river valleys over from landslide body (for example, in the valley of river
Aghstev over from Hovk and Fioletovo landslides).

Today large displacements of the landslide masses happen in a number of arcas and they cause damage
to anthropogenic objects. They are accompanied by a number of causes of human victims (Lernadjur, Ayrum
landslides).

In order to prevent the tragic consequences of disastrous landslide di splacements, it is necessary to

establish a monitoring and carly warning service such as lineman on the railways. Employee of such service
can notice in time the first signs of approaching disaster and notify corresponding organizations which are
responsible for safety of localities and transport communications.
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%
TPAHCOOPMALIMS 3EMJIETIOJIb30BAHNSI it
BTOPHBIX PETHOHAX KABKA3A
(POCCHSI U TPY3HSI)

Ipaucea P.T.
Huemumym I'eoapadpuu Poccuiicroti Axaderut Hayk

ABNAETCSH RS2 ofimecTBO ¢ ero

pecyp M OKp it cpenoii, n BKmouacT B ceOf IOPHANICCKHC ACHICKTHI
(3eMenbiible  OTHOINEHMS), BUIb HCTION30BAHMA 3eMellh (CTPYKTypa 3eMenblioro donna) u
CHOCOGBI BO3ICHCTBHS Ha 110UBBI H YIKOCHCTEMbI.

Jinst m3y T i) TOPHOTO 3 Kak Ta 0-
DKONOTHUECKAX CHCTEM  ObLTH  BHIOPAHbI JIBA CC/ILCKOXO3ANCTBCHHLIX PEIHOHA: TPALMLMOHHO
KHBOTHOBOMECKHe pafiotibi Ceseprioro Kaskasa (Poccus) u Aptonomnas PecrySnnka Amkapa
(py3na) ¢ npeoGiasannes 3eMICACTBICCKOI AeATeNbHOCTI. PaceMoTpeHs! emorpadiicckie
npoliecchi, 3 CTpYKTypa 0 (onna, crcTeMa KIHBOTHOBOJACTBA M MX
IMHAMIKA: IPOBEICHDI H0JICBBIC 0030PbI COCTOSHNS TOPHBIX 1HACTOHLL I 3CMCIBHBIX Yromuil. Bbuin

PaccMOTpenbl Takke MporpamMmbl passutus pecny6mnk Ceseproro Kaskasa n Ipysui, 4ToGbI
HOHATH, KaKHM BHAST Gy 1YLUCE FOPHBIX PAiOHOB BIACTHEIC CTPYKTYPI.

Ha Karkase semenbible OTHOWIEHHS MPONUIH HECKONbKO JTanos, CEA3aHIBIX ¢ HCTOpHeil
PCrHOHA 1 CMEHOIl TOJIMTHYECKHX M COLMAIBHO-)KOHOMUIecKnX yerosmit. Jlo pybexa 18-19-ro
BEKOB 3eMefIblble OTHOIICHHA W NpaBiia pery b

UPaBOM. I¢ GONBWYIO POJib WIpaja «TPYIOBas COOCTBCHHOCTB», IepeiaBacMas 10 1pasy
Hacnenioranys. Tlaunis M CeHOKOCH MPHHANICKAMN TOMY, KTO OCBOMI KX H BIOKIN TPy

(Jlcontormy, 2002). B 19 Beke aeiicTayer 3emer ¢ npaBo Poceniickoii mMnepni. ye

na Kapkase nomectiioe S 3eMIM 1 Hajiesbl MeCTHBIX JKHTeNeii.

TCs MHOT it otan npup 3084 TOPCKHX  OOLIECTB. TPaiMLMOHHBIC
CONMANBHO-IKO/IOTHYECKNE  CHCTEMbl  PAcIaThIBAIOTCA,  3eMJS  CTAHOBHTCS  OOBEKTOM
roCyAapCiBEHHOI 1 wacTHOl cobersenHocTh. P 5l HOBBLIC BHJIbI HC| & 3emellb B

TOpax: rof " NeATETLHOCTH.

COBETCKNE BPEMEHa NPHHECHN FOCYAAPCTBCHHYIO COOCTBEHHOCTH HA 3¢MIIIO M AclicTBHe
KOJIXO3HBIX YCTAaBOB B Cihepe CebeKOro 3emsienonbsoBains. Bee Mesku, pasiensBuine panee
3CMEIIBHBIC HAUCHBI KPECTBSIH, OBUIM YHHYTOKCHBI, M BCC IOJCBLIC HAlCbl 1PCBD:

UTHCh B
©/IHBI 3eMeNbHbI MACCHB, HAXOMANIMICS B KOJUIGKTHBHOM MO/IL30BAHMK. TOT MyHKT YcTaa

T POTHBOP TOPHBIM TAK KaK MEKH MCKILy

3EMEIbHBIMH YUACTKAMH HIPAIOT CYIIECTBEHIYIO MPHP > poss. Oxpany
PECYPCOB B3s10 Ha ceOst roCy1apeTBO, H CHCTEMBI KOHTPOLIS paboTami ¢ pasHoii 7 peKTnBHOCTBIO,
crenys u i JIMPEKTHBHOTO

anuposanns. OOpa3oBaMCh PailoHbl HPEHMYIICCTBCHHO PEKPCALMOHHOIO HCIIONb30BaRMs. Y
CeIbCKOTO  HACeNeH s, JIOCTHTHYBIIEro ONPeIe/leHoro YPOBHs JKM3HIL. MOABNAIOTCA HOBBIE
NPHOPHTCTBI, CBA3AHHBIE C KAYCCTBOM KU3HH. | IaBHbI HTOI YTHX ACCATIICTII — 3eMIIs IIepecTaeT
GRITH IIEHHOCTHIO, TIIABHBIM HCTOYHHKOM CYIIECTBOBANNS.
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C nagana 1990-X roa0B Mbi HOBBIX T| ii M GTaHeBOH
HOBHIX COIHAITHHO-IKO/IOTHUSCKHX CHCTEM B ropaX. DTH Npollecchl HMEIOT pernomdssiiyity B2
undUKY 1 OTPAKAIOT, B TOM HHCIIC, 1I00AIBHBIE W3MCHEHNS. JU1si MHOTHX. FOPHBIX PailOHOB Mipa

XapakTepHbl OTTOK fiCTBEHHOM JIeSTeNbHOCTH 1 MHTEHCHBHOE
Pa3BUTHC TYPHCTHUCCKOTO OisHeca. DTH HPOLECCHI, HAYABIIACH B PA3HBIX PCTHOHAX B PpasHbie
nepuozbl 20-To Beka, B HACTOAIIEE BPEMs MOKHO b Kak i . Ha

Kapkase 5Tn npoueccs! Obum pesko yekopensi pacnanom CCCP 1 KoJIX03HOI CHETEMbI.

OTToK Hacenenus 13 ropubix paiionos Ceeproro Kapkasa, Hauasiuich elne B cepenune 19-
TO BCKA, WIC/ HA MPOTSKCHMM Beero 20-ro Beka. B nocieusne 20 JieT ACHOMYIAMAA TOPHBIX
paiionos . noctirnys na Ilentpanbiom Kaskase (Cenepras
OceTns) KpUTHYCCKOTO  YpoBHS. Pesko  cokpatiioch roproe  crano, paciauCh  CHCTEMBI
3EMJIENONR30BAMIA 1 JKHBOTHOBO/CTBA. Takie MPOTHBONONOKHbIE MPOTECCHl KAk 3a0pachiBatie

o) NacTOMILL U HIEPEBBITAC Z K CC/ICHHAM YHYACTKOB BEAYT, C OJHOI CTOPOHbI, K
KOHBEPTeHIIMH TOPHAIX JaHAAGTOB, ¢ APYIOii CTOPOHBI, K MX (hparMenTaiuii. 3abpacsiBatine
3CMICICIILUCCKIN TEPPAc, 3apacTaHHe KyCTAPHHKAMH CYOAibIMiicKIX nacToMu — XapakTepHas
kapTuna 17 Ceseproro Kaskasa. [T CHITAMH 3THX ABISIOTCA. Npeskie Beero,
COLMAILHO-)KOHOMU'CCKHC. a He KInMaTHyeckne amenenns (Gracheva et al., 2012).

Ha 5tom orte nckmouenue cocTasnsior ropubie paiionsl Boctounoro Kaskasa, rie B
nocyennne 5-7 et HaGmosaeTes pocT UMCIACHHOCTH Hacenehms. Pacter u TOPHOE CTauo, yike
npesbllaloniee uncienHocTh 1990-ro rona (Pernonst Poccnn, 2012). 3nech coxpansercs cuctema
OTIOHHOTO JKHBOTHOBOZCTBA, HO NIEPCKPECTHOE IPABO HA OTTOHHBIC 3EMIIN KaK MECTHBIX KUTEJICH,

TaK 1 FOPLEB, ABMACTCS NOCTOAMHBIM HCTOUHHKOM KOH(UIMKTOR Ha PasibIX ypoBIAX.

ArpapHoe semenionbzosanie Ha CepepHom Kakaze B Teuenue nocneannx 100 ser
TNOCTENEHNO  YCTYNano TO3HINM [IPYTHM  BHIAM  HCTIOZIb3OBAA  3eMelb. B TOM  UiCHe
pexpeaunonHoii cdepe. Ho Tonbko B 20 siet pexp CTI0J1b RIS
CTAO NPUHNMATH HPOKOMAcITaGHbie popuMbl. B rophi mieT Typuetieckuii Gusiiec, B 0CHOBHOM
OTO KHIC/M  PABHUHHBIX Teppuropuii Ceseproro KaBkasa wmi 4pyrux pernoHos Poccu.
CTpateriii pasBuTIiA FOPHBIX PETHONOR YKA3HIBAIOT B KAUECTBE NMPHOPHTETHOTO PeKpeailioHioe
HCHOJIL30BAHUE  TCPPHTOPHIA, CCIILCKOE  XO3SHCTBO B ropax HPaKTHYeCKH HE yYHOMIHACTCS

(Crpaterus.... 2010). MecTbIM KHTENSM, XPAHHTEAM TPAHIMIT 3eMACTIONB30BANIS 1 KYJIbTYPbI
HApoJIa, HET MECTa B HTHX CLCHAPHAX.

Fopriast A7Kapit — PErHGH ¢ Camoii BRICOKOI MIOTHOCTHIO FOPHOTO CeflbekOro Hacenelms B
Ipysun. Jlo 1991 rosa unciennocts nacenenns pociia GHIcTpo: 3a 50 jieT HaceleHie YBEIMIHIOCH
Basoe. Jlwi pernona Ghina XapaktepHa BhicoTHas AuQepENLNALI CeNkCKOXO3MICTRENNON

SIBHO yC B COBCTCKOC BpeMsl. MHOIONICTHHE KyJIBTYpbI
(Cazbl, BHHOTPAIHUKH, @ NI03/1Hee Haiilible NIAHTAINN) CMEHATHCE C BHICOTO rOCTIOZICTROM Tabaka
B CIPyKType 3emeibHoro dorna. Ilourn Bee oGpaGarbiBacMbie 10MBbI T'opHoii  Akapuu
pacmoniaraiores  Ha  CKJAOHAX, KpPYTH3HA KOTOPhIX TpembimaeT 20°, HMCMBITHIBAA AKTHBHOE
BO3ACHCTBIC YPO3MOHHBIX M OMHOJ3HEBBIX HPOLECCOB (Fopmwxomennaze, 1997). Kak wnssecrno,
MHOTO/IETHHE  KyJILTYPhI, 0COGEHHO Yaii, ABISIOTCH NOYBOCOXPAHAIONMMH  KyIbTypamH, uTO
OCOGCHHO BAKHO 1Al FOPHBIX SPOIHOHHBIX YCHOBHiL. Tabak — upessbiaiinbii HOYBOPA3PYLIHTEIIb;
O/IHAKO, TaGauHoe XO3ANCTRO MO3BOMANO HMMeTh CTAGIbHBHE 70XOA 1 NO/AIEPAMEATH
NPOTHBOIPO3HOHHBIC MEPBI.
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Vike k 1989 r. taGavuHble IIAHTAWMM W KOJXO3HBIA CKOT OBUIM PA3ICICHBI MEHKIS)™: ()
YIEE]

il 2o Bpue
Topnrie n B H cyG coff 30naY G

JePeNaHbl B HIOJB30BAHIE CENBCKUM OOLIMHAM, TIAXOTHBIE M JIPYTHE 3eMIM - B 4aCTHOE BilaicHHe

CeMBSIM OBIBIIMX Tocne pedopmbi (1998 r.). crama pacTu

UHCICHHOCTh CKOTa BO BCEX paifoHax, a B XYJIOWCKOM paiioHe NpeBbichia 00LICE MOTOJNOBLE,
GhiBIee panee B KOJIXO3HOM M JINUHOM BIIA/ICHHSX.

TloTepst COBETCKOTO M POCCHIICKOTO PHIHKOB NIPHBE/Ia K PA3PYLICHHIO YaiiHOIO M TaBauHOro
X03HCTR 1 OTTOKY HACENEHNs; aKTHBH3AINA ONION3HERBIX AB/IEHUIT YCKOPIUIA TIPOLECCH! MUTPAILHH.
UnenerHocTs Hacenennst I'opHoii Apkapuu B niepsbic 15 110CTCOBETCKIX JieT yrana noury Ha 7 %.
Tlo Muemmo ecnesloBaTetel, «IKoMOTHYeCKad yaiiay ALKapun GbuUta Nepenoiena yke K KOHILY
COBCTCKOrO BPEMCHH, M IUIOTHOCTb HACEJICHHs CICHOBANO JIMMHTHPOBATh (I 'MrHHeHMuBWIN,
Haxynpuusum, 1998).

B 6 pa3 cokpaTminCh II0LIALM 11011 CaJaMH W BHHOPPAITHHKAMIL, 110CEBbI MHOTOJICTHHX TPaB
cokpatimick B 10-80 (!) pa3; Tabaunble nuianTarmn npakTHuecky ncuesnn. Iponaniisie KyIsTyphl,
TAKNE KaK KYKypy3a M KapTodesib, HanGoICe ONACHBIC Uil FOPHBIX 3eMEllb B CIIIY 0COOEHHOCTEH
arpoTEXHUKH BO3NEBIBAHNA H IIPH TIOJHOM
90% 1aXOTHBIX 3eMeNb TOPHOH Apkapuu. DTO 03HAYaCT, 4TO INPHMEPHO TAKOBA Ke HOJS

POTOB, HbIHE nouTH
IPO3MOHHO-YSI3BUMBIX 3eMesth. OHNM U3 HanpaBieHuil pasBuTHs MOKET CTaTh TOUKYILTypHOE
CENILCKOE XO3ATICTBO, BKIOMAIOLICE BOCCTAHOBJICHHE MHOTOJICTHHX KYJIBTYP, 1IPEIOXPAHSIOLINX
CKOHBI OT MOYBEHHOIi dPO3MHM, M BBENCHHE HOBHIX IKONOIHYECKH AJaNTHPOBAHHBIX KyIbTYp.
MecTHbie CHIEUHMAINCTBI CYMTAIOT, 4TO KIYOHMKA, IPEeUkHii OpeX H IMENOBOUCTBO, a Takke
IKO/IOrHYECKH YHCThIH TOPHbIi KapTodens MOTyT B GyJIyIlieM cTaTh yCToiiunBoii 0CHOBOI ropHOro
CeNLCKOTO XO3siCTBA.

Bonpeku oxunanuam konua 1980-X rozios, yactHoe 3emsieBaenie He CTano 3aluToii o1
Aerpazaunn semesb Ha Kapkase. JlerpaauioHHbic NPOUCCCHI. YCHICHHE KOTOPBIX OTMEHAETes B
nocnemume 20 €T, MOTYT paccMaTpMBaThCS KaK HMHTErpaibbili OTBET TOpHON cpefihl Ha
IKOJOIHYECKH HealaTHPOBAHHOE HCIIONb30BAHNE 3eMellb.

MHOroBeKOBOIi MeXanM3M TOpHOTO Cebckoro XossiicTBa Kaskasa ¢ TpaauimonnbiMu

pH[ a g SAPYCHBIM M| 3eMelib, 0C000i ITHKOI ropues,
TO/Ipa3yMeBaIONIeli OTBETCTREHHOCTh 3a COCTOANME 3eMebHBIX Yro/uil, CTAN pasBaTMBaThCA
HMEHHO B NOCHCAHHE ABanuarh Jier. HoBble CHCTEMbl yNpaB/CHHS TOPHBIMH  3EMIISIMIL,
macTGMIIAMH H CTalaMH, OTBewalome
Cpelbl M TPAIMIISAM HACCICHAA, O CHX HOP He co3anbl Ha Kaskase. C pasHoii cKOPOCTBIO 1

p i, oXpaiie TopHO#

MHTEHCHBHOCTBIO B 3aBHCHMOCTH OT perdoHa MJT IPOIECC BLITECHEHMSA arpapHoro Hcrnosb-
30BaHMA 3E€ME/Ib PCKPCALMOHHBIM .

Tporpammer paseuTHst Poccin 1 Ipy3nit Haiesiebl Ha No/UIepKKY TYPUCTHYECKOTO GH3Heca
B FOPHBIX peruoHax Kasxaxa. ¥ OTO 03HAYACT HOBYIO CTALMIO Pa3BUTHS HTUX 'll:pph'l(\pﬂﬁ,
HHTErPHPYIONIYIOCH B T it MeraTpen: 0; o TPHOPHTET
YCTETHUYCCKHMX TIPH] pecypeos, u T 0 00pasa KHU3HI MECTHOTO

Tponeccnr ¢

rOCYapCTBEHHBIC IPOrPAMMbI PA3BUTHS FOPHBIX PerHOHOB KaBKasa, HOCAT BO MHOIOM CTHXHITHBII
XapaKTep  HecyT B cebe 37eMEHThI MHOT X TpaHIi

HOBBIX MUECKHX CHCTEM, HECMOTPSI Ha

" MHOTOKDATHBIX T
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TRANSFORMATION OF HUMAN-ENVIRONMENT SYSTEMS
IN THE MOUNTAIN REGIONS OF THE CAUCASUS (RUSSIA AND GEORGIA)

Gracheva R.G.
Institute of Geography of Russian Academy of Sciences

Summary

Traditional livestock region (North Caucasus, Russia) and region of arable farming in Georgia (Adjara
Autonomous Republic) were selected for study of transformation of human-environment systems in the
mountains.

In the mountains of North Caucasus outmigration took place during all past century: in the last 20 years
it came to critical point leading to decrease of mountain livestock number, collapse of range management and
spatial regularities of pasturing. Exception is the Eastern Caucasus (Dagestan and Chechen Republic) where
population grows and animal husbandry expands in the last 5-7 years. Such contrary processes as pastures
abandoning and overuse lead to convergence and ion of mountain and it is socio-
economic change not climate much more responsible for current environmental processes.
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Mountain Adjara up to 1991 had rapidly growing population and climate depended ﬂ\ulahh\ffmn.ﬁﬁﬂj Ji 5

foothill to highland, from perennial sting cuttures o ural tobaceo plantations. Tobaceo is

Wighly soil-destructive crop. but it is profitable enough for giving steady income and maintaining anti-crosion

measures. Loss of USSR’s and Russia’s market resulted in destruction of tea and tobacco farming and

outflow intensified by landslides. Maize and potatoes. soil exhaustive crops, as main

food products predominate, spatial agricultural specialization is destroyed. Land degradation can become

irreversible and that can be considered as an integral response of the mountain environment to uncompensated
farming

In both mountain regions pn\..\lc land ownership did not become the protection against ecosystem

contrary o the Develoy programs in Russ

and Georgia are oriented to tourist
activi

in the mountains, and that significs new

ige of mountain development in the Caucasus integrated in
the global i of temporal ion, priority of esthetic environment resources and
change of traditional lifestyle of mountain residents.
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CAUCASIAN CONVENTION AS THE BEST REGIONAL MECHANISMFOR/ S
INTERNATIONAL CO-OPERATION IN BIOLOGICAL AND LANDSCAPE DIVERSITY
CONSERVATION

Tishkov A.A., Belonovskaya E.A.
Institute of Geography of Russian Academy of Sciences, Moscow

The Caucasus needs the regional Caucasian Convention, which will unite efforts of Armenia,
Azerbaijan, Georgia, Iran. Russia, and Turkey for the conservation of natural diversity. The state of
biological and landscape diversity of the Caucasus countries forms the basis for their sustainability.
Accordingly, conservation, restoration and sustainability the natural diversity of the biota and
landscapes becomes a long-term goal of the Convention that can bring together efforts of all states
and thus increase the effectiven

s of their ecological activities on the global level many times over.
Addressing the issues of preservation of the landscape and biological diversity in the framework of
the future Convention, the Caucas

an states will thus help promote solution of many political,
economic and social problems on the national level, including combating poverty. supplying the
population with clean drinking water, transnational cooperation in environment’s protection, etc.
Below we list the most important factors that determine both global and regional significance of the
landscape and the biological diversity of the Caucasus region:

- unique geographic location of the region at the Jjunction of Europe and Asia, between the
two seas — the Caspian Sea and the Black sea, at the crossroads of ancient biota migrations:

- various climatic conditions resulting from ination of plains and ins in all their
diversity:

- unique geologic history and stages of terrain formation:

- peculiarities of the evolution, as well as the current development of the biota, ecosystems
and

landscapes conditioned by the factors of geographic isolation in the past;

- unique diversity of natural wildlife and human habitats;

- unique “crowding” or concentration of biogeographic borders; the impact exercised by
Central and Western Asia and the Mediterranean area upon the formation of biota; the endemism of
the flora and fauna reaches 50% and more;

- the antiquity of agricultural use of the territory that resulted in the evolvement of an
exceedingly rich diversity of semi-natural eco:

ems; diversity of traditional forms of agriculture;

- considering that the Caucasus is one of the twelve world origin centers of cultivated crops
and plants and domestic animals;

All the Caucasus countries are included into the system of global mechanisms of supporting
aimed the conservation of bio- and landscape diversity. They take an active part in the
implementation, at the national level, of the Convention on Biological Diversity (1992) and others.
The regional mechanisms of nature conservation in the Caucasus feature in three groups of
agreements — European, Asian and agreements with the CIS countries (Berne Convention, Bonn
Convention, the Pan-European Biological and Landscape Divers Strategy and the European
Landscape Convention; the EU programs - LIFF, EECONET, (' ()RI’VI' HABITATS, the Emerald
Network, transboundary Parks, etc.). Using the benefit of hindsight, one can discern that owing to

measul
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various economic activities in separate countries of the region under study, by the l)cginnﬁﬁf«iﬁlﬁmu
21st century the Caucasus failed to preserve all the original diversity of its natural landscapes. Yet.
on the whole. the regional spectrum of landscape diversity is represented in the Caucasus ad
maximum. According to different estimates. it constitutes up to 30-40% of the entire world picture
and of the majority of the Eurasian habita

diversity. Only the joint effort of many countries can
preserve the landscapes diversity in the region. In the case of the Caucasus, the Caucasian
Convention foundation will ensure complementarity of the countries” mutual activities. The success
in landscapes’ dive

 conservation can be achieved through regional cooperation in establishing
the Pan-Caucasian ecolog network and | ion of a representative system of national and
transboundary protected reserves, because the existing network is not effective for this purpose.
s, mostly violated by cuting, fires and erosion, oceupy not more than 7.0-13,0 (Iran,
Armenia, Azerbaijan, Turkey) - 20,0-39.0 % (Russia. Georgia) of all square of the countries (in the
case of Russ its regions, relating to the Northern Caucasus). Some tendencies towards
stabilization of the situation in this sphere (in Iran and Russia), while Turkey even have declared
about some increasing of the area covered by forests.

The least destroyed landscapes are in the highmountains (nearly 8-10% in Armenia,
Azerbaijan, Georgia and Russi;

. and up to 20% in the Turkey). The alpine and subalpine landscapes
are largely protected by the system of nature sanctuaries. Nevertheless the high mountains meadows
are suffered considerably by the cattle grazing and, in some places
holidaymakers

by impact of tourists and winter

The Caucasian arid and sub-arid landscapes (steppes, semi-deserts and deserts) Pos

sS
unique biodiversity and are the habitat of rare animals (Persian gazelle, saiga. little bustard, bustard,
marbled polecat, birds of prey) that are mainly found in Russian regions of the Caucasus
(Daghestan, Chechnya), Azerbaijan (the Kura-Arax lowland. Iran (Talysh), Armenia (the Armenian
upland).

Wetlands and marshlands are the habitat of numerous plants and animals, including hosting
of migrant waterfowl en route to warmer countries that use to stop here to take a rest and make nests
(for instance, lake Sevan in Armenia, the Kyzyl-Agach Bay and some water bodies in the Kura-
Arax lowland in Azerbaijan, the water area of the South Cas
of the Terek- and Sulak-rivers in Russia) — all these areas essentially complement the diversity of

pian Sea that belongs to Iran, the deltas

the unique ccosystems of the Caucasus and are of global importance.

Currently the mountain ranges and the intermontane territories form natural boundaries in the
Caucasus which delineate the borders not only between states, but also between biogeographical
areas. The Greater Caucasus plays the role of a significant barrier on the pathway of biotic
exchange, but also it is a sort of corridor, some sections of which, at different historical periods,
used to be migration pathways for animals and plants and thereby contributed to the interpenetration
of various species

- All this accounts for extraordinary wealth of species

onstituting the Caucasian
flora and fauna and is indicative of the presence of biodiversity centres in the region under study,
namely:

- in Russian Western Precaucasus, (i.e. the territory to the north of the Greater Caucasus -
fragments of natural steppes and broadleaved forests that never were accorded the status of a
protected territory or nature reserve;
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- in the Western Caucasus (Russia) - some arcas of xerophilous s‘uh))%?ﬁégﬁ #ene,

ly covered by p ive measures (the Utrish and the Pitsunda-Miissera nature reserves);
- in Russian Eastern Precaucasus - unique semi-desert areas and the thick overgrowths and
marshy areas in the deltas of the Terek- and Sulak-rivers that are protected only in the Daghestan
nature reserve;

- in the Kura-Araxian lowland (Azerbaijan, Iran) - subtropical semi-desert plains, steppes,
savannahs and wetlands that are of great importance for wintering and nesting of waterfowl (lake
Sari-Su, the Urmia national park and nature sanctuaries in Iran):

- in the Colchian and Lankoranian lowlands (Azerbaijan. Georgia. Iran) - fragments of
humid subtropical forests, savannahs, steppes. also in the Colchian national park and in the
Girkanian reserve;

- in the Greater Caucasus (shared by Azerbaijan, Georgia and Russia) - the nival-glacial,

i adow and i landscapes (the latter overgrown with for are sufficiently
well represented in nature reserves (in the Caucasian and Teberdinian nature reserves in Russia, in
the Zakatalian reserve, Azerbaijan. the Lagodekhian and other reserves in Georgia):

- in the Lesser Caucasus (shared by Armenia, Azerbaijan and Turkey): - mountain-meadow
and mountainous landscapes (the latter overgrown with forests) that still exist in the Gey-Gel,
Borjomian, Dilizhanian and other nature reserves);

- on the Armenian upland (shaped by Armenia and Turkey) - fragments of desert, mountain-
steppe and mountain-meadow landscapes on igneous rock in the Khosrovian and Dilizhanian nature
reserves and in the Sevanian National Park:

- in the Talysh Mountains and the adjacent territories (Azerbaijan, Iran) - humid subtropical
relict forests, savannahs and steppes protected within the boundaries of the Girkanian nature
reserve.

The situation in the Precaucasus, Western Caucasus. on the Lankoranian and Colchian
lowlands and in some areas in Transcaucasus is threaten mainly by

agmentation of natural
landscapes. For another thing the economic crisis compels the local population to increase the
pressure on the bioresources. At the same time the nature reserves financing for the nature
conservation has dramatically decreased. In Russian regions of the Caucasus the development of the
nature reserves network has been noticeably decelerated. An attempt to create a transboundary
protected area (Armenia, Azerbaijan Georgia and Russia) in the Eastern Caucasus also has not been
yet crowned with success.

It is difficult to as

s the flora of the Caucasi

s as a whole (it is composed of over 6 000
species!). but one couldn’t get a general idea about its diversity in separate Caucasian countries: in
Turkey — over 8 470 species, in Georgia — nearly 4 500, in Armenia — about 3 200, in Azerbaijan
and Iran — over 3 000, in the Northern Caucasus (Russia) — nearly 3 500 species of plants. Seeing
that the flora of the Russian Eastern Caucasus is composed of over 2 850 species, and that of the
Western Caucasus amounts to 2 220 species, one may conclude that this figure is very likely to
grow with the process of taking stock and establishing the composition of the regional floras of the
Caucasus in its entirety. In the Northern Caucasian republics of Russia 130 species of mammals,
360 species of birds (about 50% of their numbers are part of the ornitofauna of Russia), 57 species
of reptiles, and 14species of amphibians are estimated. In the other Caucasian countries there are 76
species (in Armenia), 88-100 species (in Azerbaijan and Iran) and 116 species (in Turkey)b of
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[for inter-state cooperation on the biodiversi

mammals. The ornitofauna in these countries is still more dive

00-342 species in ALLrbaltj’a

|
Armenia and Georgia, 418-428 species in Iran and Turkey. Taking in account the fact tﬁa& lﬁe

Caucasus oceupies not very large ferritory in global scale, the above mentioned information about
the flora and fauna diversity and the high level of their endemism may become an weighty argument
conservation in the Caucasus

Over 50 protected nature sanctuaries were active in the Caucasus up to 1991. 40 of them had
the status of the USSR state reserves, and their researches and conservative activities were
concentrated and coordinated in one single centre, while monitoring of the state of biodiversity and
of the ecosystems was exercised with the help of only one method. Iran and Turkey had no networks
of mountain reserves (except the network of international wetlands); neither Iran and Turkey didn’t
cooperate with ncighbouring countries in the biodiversity conservation sphere. Proceeding from the
prospects of cooperation in the framework of the Caucasian strategy for conservation of the bio-
and landscape di

sity under study, it is necessary:
- to develop a network of transhoundary nature reserves;
- lo intensify the establishment of new protected are
altitudes, as well as in piedmont areas;

in the mountains at low and medium

- 1o extend the existing protected areas with due account of the basin principle of territorial
protection and to increase the representation of landscapes at various altitudes:

- to keep creating the “Caucasian module of ecological network” with a view to integrating it
into the Pan-European ecological network.

As the differences between the states in the region have tendency to increase close
cooperation becomes absolutely essential for the total biodiversity inventory implementation.
Decisions on the issues of sustainable development and environmental conservation should be taken
at the highest level, the necessity of the Caucasian convention and close scientific cooperation of
the states. integration while inventory-taking. studying and protecting natural diversity of the
Caucasus must be legally supported. And finally, according to the statement adopted in
Liechtenstein in 2007 the framework of the process of sustainable development of the Caucasian
region includes the cooperation in transboundary protected areas and Pan-Caucasian ecological
network forming.
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KABKA3CKASI KOHBEHLIMSI KAK JIVYLIMI PETHOHAJILHBII MEXAHU3M
MEKIYHAPOJHOI'O COTPYIHHYECTBA /U151 COXPAHEHMSI BUOJIOI'HYECKOI'O H
JIAHIHIA®THOT'O PA3HOOBPA3USA

Tuwiros A.A., Beronosckan EA.
Huctutyt reorpaguu PAH, Mocksa

Pesiome

Crpanbl  KaBkasckoro permoHa HyXKUAlOTCs B IPHHATHH MEKIYHAPOIHON KOHBEHLUMH,

ITh yCHiMs Ap: , A ii , Tpy3un, Mpana, Poccnu u Typiu B

COXpaHeHHH GHOJOTHYECKOTo H TaHAWA(THOrO pasHooGpasis pernoHa. Crpansl Kaskasa B paMkax
Gynymieit KowBeHmmi MOrmm GBI YCTIEIIHO pelaTh He TOJbKO IKOJOTHUECKHe, HO M MHOTHE

TOJINTHYECKHE, ¥ CoLm I Ha yposse. Bee cpanbt
Kapkasa BKMOUEHbI B CHCTEMY NEHCTBHA 210GWTbHbIX U pe:

GuopasHo00pasis, aKTHBHO YYaCTBYIOT HA HALMOHAILHOM YPOBHe B peamusaunn Kowsenuyuu o

Buoroeuueckom 0] u Opyaux il, B T.U. eB B nenom na Kaekase
MaKCHMabHO TpEICTaBien CrekTp NanamadrHoro pasnooGpasus. IMo pasubM oleHKaM OH
cocrapiier 10 30-40% Bcero MMpOBOro i un Gos HacTh
pa3nooBpa3ksl eBPOAZHATCKMX MECTOOGHTAHHIL. ﬂecu abic nyeosvle, cybay u

apuonsie aanowadmer (CTenm, NOMYHYCTBIHA W IYCTBIHK), 60OHbIC U 6OOHO-GOIOMHbIE Y20Obs
CYIIECTBEHHO

p pazue X Kapka3ckoro pernona u MMeIOT,
MHpOBOC 3HaueHne. TONBKO KOUICKTHEHBIC ACHCTBUS CHOCOGHBI COXPAHHTH JaHamadTHOE
pasHooGpasue, a kaxias cTpana B pamkax KaBkasckoli KOHBEHIUH JONOMHUT B 3TOM IPYT [pyra.
D10 MoKeT ObiTh JOCTHTHYTO PETHOHAIBHON — Koonepauneii B cosmannn Ilan-Kapkasckoil

SKONIOTHYECKOH cetn M TaTHBHON CHCTEMBI  TPAHCT: "

HALMOHAJILHBIX OXPAHACMbIX TEPPHTOPHIA.
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PROBLEMS OF THE LANDSCAPES’ DIVERSITY CONSERVATION IN THE GRE‘ATE
CAUCASUS

Belonovskaya E., Sobolev N., Tishkov A.
Institute of Geography Russian academy of Sciences, Moscow

The mountain regions could be considered as “isles™, which differ completely from the
adjacent plains. First of all they are characterized by increased landscapes’ diversity per unit of area,
high nature borders’ saturation conforms the law of the altitudinal zoning. The complexity of
altitudinal zoning structure in many respects depends on the combination of warm and moistening.
The Greater Caucasus is not excluded from this rule. Analogues of almost all latitudinal zones of
European Russia are observed there. Even 8 types and 7 variants of altitudinal zoning can be
differentiated there.

High level of the land diversity i the tain regions’ status for the
territorial nature conservation

On the Northern Caucasus the following types of the protected areas implement the nature

conservation function:

- 8 state nature reserves with the most strict preserve regime (total square - 478012 ha);

- 3 national parks with their conservational, educational and cultural status (total square 349137 ha);
- 8 state nature sanctuaries with square 499800 ha.

Besides, there are 829 regional nature preserves and 28 protected objects (total square
1165715 ha).

The square of all protected areas on the Northern Caucasus is 2511212 ha - 10 % of all
region area, which is not low comparing with the average value in Russia (3-4 %

But analysis of the protected areas’ rep iveness in various in regions of the
Northern Caucasus shows some discrepancy first of all between the value of the transformed areas
and value of the protected territories (Table 1). Then there is the lack of correspondence between
protected territories” quantity and square and regional biodiversity originality. Small area and
cluster character of their spatial distribution, mostly in the high mountains, do not correspond with
the purpose of nature protection frame - the ecologic network’s forming.

Table 1
Degree of the totally transformed areas and value of the protected territories on the

Northern Caucasus
Subject of the Russian Valucof the | Value of the protected territories, %
Federation transformed areas, %
Total Federal Regional

[Krasnodarsky krai 611 977 651 326

dygeya 60.9 2049 12.93 756
[Stavropolsky krai 652 039 - 039
Karachaevo-Cherkessia 392 26,7 111 15.6

abardino-Balkaria 39.0 29,96 14.65 15.31

orthern Ossetia 365 748 7.38 0.1
ngushetia 303 9.0 9.0 -
“hechnya 305 213 - 213
Daghestan 181 .15 038 10,77




@35

Nowadays within the joint Program of the Council of Europe and European j,l}‘y'gﬁ_ m{é{ﬁ
Pan European biological and landscape conservation strategy implementation the Pan Furopean
ecological network development (so called Emerald network) is at work. The main purpose of this
Program is to guarantee the adequate conservation status for species, ecosystems and landscapes of
the European value. The Caucasus as the region of high biological diversity concentration of species
and landscapes has been included to this Program as one of the bioregion where the sites of the
Emerald network should be revealed.

Operationally the landscapes and associated with them with priority for conservation habitats

d in the Resolution 4 of the Bern C ion were revealed'(Table 2).

Table 2
Occurrence of the landscapes of the European priority on the Emerald network’s potential
territories in the North Caucasian regions

EUNIS The landscape’s type Quatity of the protected
index areas in the subjects of
Russia, (existing. potential)
A23. Littoral mud 2-Kk
A2.5. Coastal saltmarshes and saline reedbeds 3-Kk:2-D
N Shifting coastal dunes 1+2-Kk
6. Coastal dune scrub 1-D
323, Upper shingle beaches with open vegetation 117Kk
Cl1 Permanent oligotrophic lakes, ponds and pools 1—Kk: 1 —K-Ch; 2— K-B:
1-D
Cl.222. Frogbit rafts 2-Ad. Kk
€1.225, Salvinia covers 1-D
C1.2416. Sacred lotus beds L —Kk: 1 —D:
C1.66. Temporary inland saline and brackish lakes, ponds | / - Kk
and pools
CL.67. Turlough and lake-bottom meadows 1-Kk
C1.226. Aldrovanda communities 1 —Kk
C3.41. Euro-Siberian perennial amphibious communities I'-Kk: 1 =K-Ch: 2 - K-B:
2-NO
C3.55. Sparsely vegetated river gravel banks 1—Ad:2-Kk: 1 -K-Ch; 2
—K-B:2-NO-A; 1-1In
C3.62. Unvegetated river gravel banks 1-Ad:2-Kk: 1 -K-Ch; 2
—K-B:2-NO-A; 1-1In
D4.1. Rich fens, including eutrophic tall-herb fens and 1-Kk
calcareous flushes and soaks
D4.2. Basic mountain flushes and streamsides, witharich | 1-Kk: 1 =K-Ch: 1 -In
arctic-montane flora
D6.1 Inland salf 2-D
El.2. Perennial calcareous grassland and basic steppes T-Kk; 1-D
El3. Mediterranean xeric grassland
E1.83. Mediterraneo-montane mat-grass swards
E35. Moist or wet oligotrophic grassland .
—K-B:2-NO-A: 1-1In
£6.2. Continental inland sall steppes 1Kl
K7 Hedgehog-heaths 1-Kk;1-1In; 2-D
F9.1. Riverine scrub 1-KI
GL6. Fagus woodland 1-Ad; 2+1 -Kk: 1 -K-
Ch;1-In;2-D
G1.7. Thermophilous deciduous woodland 1+2 -Kk
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G18. Acidophilous Ouercus-dominated woodland 1=Kk /-D
GILIT Riverine Salix woodland T—Ad: I-Kk; 1 -K-Ch; 2
~K-B;/-D
GLI2 Boreo-alpine riparian gallerics T—Ad: 2-Kk; 1 -K-Ch; 2
~K-B:2-NO-A: 1 =In; |
-D
G1.36. Ponto-Sarmatic mixed Populus riverine fo -D
G144 Wet-ground woodland of the Black and Caspian T-Kk /D
Seas
GIAL Quercus - Fraxinus - Carpinus betulus woodland | 2 Ad; 3 —KK: 53— D
on eutrophic and mesotrophic soils
GILA4. Mixed ravine and slope forests T=Ad 153Kk 1-n; 1
-D
GILAT. Mixed deciduous woodland of the Black Seaand | 72Kk /-D
ispian
G3.17. Balcano-Pontic Abies forest 272 Kk 1 -K-Ch
G311, Picea orientalis forests 2Kk [—K-Ch
G3.4E. Ponto-Caucasian Pinus sylvestris fo K-B:2-NO-A;
D
G39. Coniferous woodland dominated by Cupre
or Taxaceae
G3.56. Banat and Pallas' pine forests T-Rk
HI Terrestrial underground caves, cave systems, 272-Kk
passages and watcrbodies
X02 Saline coastal_lagoons T—Kk
X03 Brackish coastal lagoons 271 -Kk
XI8 Wooded sieppe 3Kk
X35 Infand sand dunes 2-D

Regions: Kk — Krasnodarsky krai; D — Daghestan; NO-A ~Northern Ossetia-Alania; K-Cl — Karachaevo-

Cherkessia; K-B - Kabardino-Balkaria: Ad — Advgeya; In~Ingushetia

Additionally some new landscapes types were proposed for this list (alpine screes and rock
crevices, mountain steppes, and so on). The majority of them are under the adequate protection as

they are situated within the borders of the Caucasian federal and regional protected areas.

Thus in Russia 5 state reserves, 3 national parks. 7 federal sanctuaries and nearly 1000 of the
regional protected areas could be considered as the potential territories of the Emerald network in
the Western and Central Caucasus. Unfortunately in the Eastern Caucasus 2 nature reserve, 5
federal and 14 regional sanctuaries cannot make the functions of the landscapes conservation.

To fulfill the Emerald network and the network of the potential protected territories should
be proposed. Georgia. Azerbaijan and Russia have to consolidate to join the purpose of the adjacent
potential protected areas foundation to guarantee more adequate conservation of priority landscapes

in the Caucasus.
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HPOBJIEMbI COXPAHEHHSI JIAHUIA®THOI'O PA 3HOOBPA3NS
BOJBUIOTO KABKA3A

Beaonosckan E., Codones I, Tumkos A.
Hicmumym zeozpaguu PAH, Mocksa

Pesiome
Beicokas cremem, aamumaiioro pashooGpasis Bommmoro Kaskasa oGycianmbaet akryaibiocts

petters npoSiiemt ero coxpanens. 1le:tn coneetioi porpassis Coera
1o pazpador

Bpomk1 1t EBpoiteiickoro coiosa

¢ CIPATErMi COXpaHenits GHOIOTHYCCKOrO it o pa -

Uammesponelickoli oKozormeckoli cet (cetn Ovepatea) Am ofecnicucHms axeKRaTHON  0xpaits

ocHeTer, n manamadTos, Kaskas mii

MPHOPHTETHRIX  BILIOR,

ouer B o1y TporpavMy kak oaum us

GHOpErHoHOR. BhisBicin 1o Cst 1021 YIpo3oii THiTB COOTRETCTRYIONIHE
THIAN MeCTo0GHTalli eBponEHcKoro siaseihA, yriomay Thiv B Pesomomnu 4 Beprekoi komnemug. Kpovie

TOTO, HECKOJABKO THIIOB b put] B JONOJAHMTCILHBI  CIUCOK.
BOARIUHNCTRO  BhIABACHHEX  anunadToR  ofectienent  atekmatioli  oXpaRo, Tk, maxomres ma
TIPHPOZIOOXDANICMLIX. TCPPHIOPHSIY. KOTOPHC MOTYT CHMTATHCH HOTCHUMATHHMMH TEDPHIOPHIMH  cTn
Oviepaith . [t CoNpaNCHIA YIIKATHLIX i uadTon Boabioro Kaskasa n BHAB e s TeppHTOpH 0c0G0ii
TIHPOACONPAHHON HEHHOCTH W 10X WHTErpaIMH B TTaNLeBPOICIHCKYIO HKOTOTHHECKYIO CeTh HEOBXO/IMA
Koucomwanms I'pysmi, AsepGaiivkana u Poccun
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TPUHUUITBI JAHAIA®THOI'O IJIAHUPOBAHMSI
T'OPHbBIX PETMOHOB
(HA IPUMEPE MAP3A APATALIOTH)

Xauampsnu C., Xoeyan A.
Epesanciui locydapemeennoiii Yuuoepeumem, Apyenus

MoJIesh drHoro (JIIT) smnsercss  oGuienpusnanHoi

MOICI/IBIO QITOPHTMA YJIYULICHHS OKPY/KAIOWIEH CPEbl, B OCHOBE KOTOPOTO JICKHT YCOBEp-

IIeHCTBOBAlNE TePPUTOpHAbIIOii opranmsaimi obmectra. Takoil TMOAXOA K TPHPONONONH-

30BAHHIO TOJIYHIII CTATYC 3aKOHA BO MHOTHX CTPaHaX, B TOM umciie i 8 Apmennn ¢ 2007r.

Henbio nnccepTaumonHoli paboThi siBnseTcs pa3padoTka 1B 0GOCHOBAIME ONTHMAMbHBIX
CTAaTyCOB LE/ICBOIO HCTIOJIL30BAHMS TOPHBIX JIAHAWA(DTOB HA PEIMOHAIBHOM (Map3) ypoBHE.

Merononoriueckoii - ocnoBoit i paGoThl cTanu  Tesnchl «EBponeiickoll  Komuenumi
sanmwaray. Knacemeckas monens JIII Gbuia agantnpoBana juis [PUMCHCHWS B TOPHBIX
yenosusx. Jlna JITT cpenmero MacimimaGa B KauecTBe ONEPAIMOHHBIX eTHHMIL Gl BEIGpanb
reocucrembl. Ilocnennue ObUIM MHBEHTApH30BaHbl H OLCHCHBL, B TOM 4HCIC 1y FOLUHM T
noKa3aTeNAMI: MpH3eMHas atMocdepa, MouBbl, BOJIBI, GHOTOMI, perbed.

Paborsr 110 JIT GbUIM BBIUTOJHCHBI 110 BBLICJCHHBIM I'COIKOJIOTHUCCKIM 0SicaM B paspese

Te0IKOJIOTHUECKHX  perHoHoB.  Olleika  3KOJOTHUECKOTO COCTOANMsS  Gojiee  Tpex JecaTKOB
MHBCHTAPH30BAHHBIX TCOCHCTEM ObUIa TPOM3BEACHA MO TPEM DasIMUHBIM  IKOJO-THUCCKHM
NOKA3aTeNAM: M0 «3HAYMMOCTH»  (aHTpOMOTeHHas —Harpyska), —«UyBCTBMTENBHOCTH) M

«HapyIIeHROCTIY. OLCHKA OCy IICCTBIISIACK 1O TPEXOA/LIBHO 1KaJiC:
OCHOBHBIMI  METONIAMH,  HCTIO/IK30BAHHBIMI B [MCCEPTAIMONHON  padoTe,  SIBIAIOTCA

ciabas. CPeiHsis, CIIIbHAs

TEPPUTOPHANILHAA ~ TCOOKOJIOTHUCCKAs  OLEHKA M KpY acuITaGHOC  KapTorp
CTATHCTHYECKOTO  MaTepHajia, TNPHPOAHKIX W COMMATBHBIX YCIOBHIT TeppuTOpHii, a

PE3YJIBTATOB HOJICBBIX HCCICAOBARMNIL.

PaGoter JITT G mpoReienbl B TpH Tana: « HHBEHTapH3alis» Fe0CHCTEM, analis i Olenka Hx
IKOIOIHICCKONO COCTOSHMS, ONPECIICHIE CIATYCOB LENCBOTO MCMONB30BAMA. 00CCHETHBAIOLINX
yeToiiunBoe paspuTHe JTanAmadToB.

B coorser

creui ¢ (opmoii kiacenueckoii Moaen JIT pesyiasratsl MCCACA0BAHNS PE3tO-

aHbI B KapTax, Cony CTa@MBIX MO/ TEKCTOBBIM i

CoXpaHsisi OCHOBHbIC HPHHLMIbL W HOHATHS (HEPApXHUYHOCTH M HOYTANHOCTL) KIACCHYCCKOM
Mojien, B quccepranmonnoii  paGore monens JIIT Gbina  Bhepehie  ananThHpoBaba s
HCI0/IB30BAHNS B FOPHON MECTHOCTH H HAa YPOBHC QIMMHMCTPATMBHON enumHmubl (mMap3a) PA.
PacueThl B cOOTBETCTRIN ¢ paspaGoTannoil Mojienbio JITT B ropibiX YCIAOBHAX ObITH OCYIIECTBACHE]
LIS TEPPUTOPUN Map3a AparaloTH.

B nnccepraimm  cobpana, mp HpoBana 1 00y 6 i o
pup il cpene, coums KX YCI0BHAX, OCOOCHHOCTAX YCTPOICTBA 3CMICTIONb-
3oBanns Mapsa Aparanoti. B reocncreme cucteMa — Gbln

PACKPBITHI MHOTOUHCIICHHBIC CYIICCTBYIOLIHE KOH(IMKTBI
Mponecc JIT B ropuBIX YCIOBUSX HMeeT CrelH(pHueckne CIOKHOCTH, M3  KOTOPhIX
HEPBOCTEIICHHBI: MHOTOCTY HICHYATAs! HOACHOCTb, YKOJIOTO-TCOrPadHUEcKoe pasHoobpasue, Hamune

85



NZ Val
FCOIKOJIOTHYECKUX KOH(INKTOB, B mpeiesiaX mapsa Obui BBIIC/ICHB 36 Tunoaﬂ;;ﬁﬁ)lqau,
COCTABIIAIONINX 3KONOTMYECKHH Kapkac TeppuTOpHi. V) TeOCHCTEMbI CAHTIAIO TN B

COCTaBe BBIACJICHHBIX TPEX Pa3HBIX TEOIKOJNOTHUCCKMX DAlfOHOB M B IITH  BBICOTHBIX
TE0IKONOTHYECKUX MOsACaX.

Pe3OMUPYs  KOJMYCCTBCHHBIC M KAuCCTBCHHBIC [APAMETPbl OKOJOMHMCCKOTO  COCTOSHMS
OCHOBHBIX T€OCHCTEM. B JIACCEPTAIMH GhUTH OMpeie/ienbl KPUTEPHH SKONOTHYECKOr0 COCTOANNS
TEPPHTOPHHL.

Ha Tepputopin mMap3a ¢y TBEHHAs h» TeocHcTeM yObiBaeT
110 BBICOTHOI 110sicHOCTH. B MaciiTage Map3a Gou1biuoe Ipon3BoACTBeHHOE 3Hauekne nmeet 30.8%
TEPPUTOPHH (NAIINA, MHOTONIETHHE CakeHIIbl, HACENEHHbIe TYHKTHI, Kaphepbl. IOPOrH), cperiee
3HaueHue - 63.2% u ciatoe - 6%,

«UyBCTBUTENHOCTE) TEPPHTOPHI Map3a K BHELIINM TPUPOMNBIM (GaKTOpaM BaphupyeTcss B
3aBUCHMOCTH OT BBICOTBI MecTHOCTH. CHIIBHO 'AyBLTEHTC'IbeIL Tepputopum 3aHnmaror 31.1%

Map3a. B 910 cmabo it J KME JTyra BepXHero mosica M c1abo
BIIAF00OCIICaHHbIE 1l 0COGEHHO HCKYCCTBCHHO OPOLIACMEIC TOJTYIYCTBIHA, COCTABJSIONIAC HaCTh
mwknero  nosca.  Cpelle  uyBCTBHTENbHbIC TepPHTOPHM cOCTaBmoT 63.4%, a cnabo
4yBCTBUTEIIBHBIC — 5.5%.

CocTosnne «HAPYNIEHHOCTHY TEOCHCTEM Map3a Takike yGhIBaeT B 3aBHCUMOCTH OT RBICOTHI
MECTHOCTH. OCOBEHHO CHIIBHO HAPYIICHBI TEPPHTOPHH B IOJIHOCTBI0 H3MEHCHHBIX JIaHadyTax
(naceniene MyHKTBI, TUIPOCTPOCHMS, Kaphephl, HHTEHCHBHO HCTIOMB3yeMbIE TIANMIH, OpolIaeMble
3EMJIM, NACTONWIA BOIM3N CENICHMIT @ TAKoKe ONIOI3HM, CCIICBBIE TIOTOKH, CIIIBHO POMNPOBAHHBIC
TEPPHTOPHI), KOTOpbIE 3aiuMaloT 38.3% wmapsa. Cpelne napylueHnble TePPHTOPHH COCTABISIOT
56.4%. a c11aGo HapyLieHHBIE — 5.3%.

Boimm OCHOBIIbIE fe M aNTPOTIOTEHHbIe TIPHYHIbI Hapy EHHOCTH
JAHAWAGTOB Map3a 1O Fe0IKOIONHUCKIEM HoscaM. BhlaBiicksl HanGosee JKOJIOMHIECKH ONacHbIe
KOH(MIKTHbIE CHTYaItH (HApYNICHHOCTH Nailen, NacTOMIN, 1ecok). KOTOphie, Kak MpaBMIo,
OGOCTPAOTCA B HEGMArONPUATHBIX NPHPOHBIX YCHOBHAX (ceim, Hposuss, 3acyXu). Bbum
TPETIOKEHBI MyTH MPEO/IONEeH S KOH(INKTOB.

B nrore, Gepst 3a 0CHOBY HKOIOIHYECKYIO HHTCIPAILHYIO OLEHKY TCOCHCTEM Map3a, Xapaktep
BHICOTHOM TOACHOCTH 1 Peaibliylo KapTHHY 3eMICNO/530BAHMA, B KauecTBe 3aKTIOUHTEIbHOr0
oraia JIT Gbuta paspaGotana Moxeib TePPHTOPHAIBHBIX Uesieil pasBuTHS (B TepMMHAX
MHTErpajIbHbIX CTATYCOB «COXPAHHTH», «HCMONB30BATH), «YIY4UINTEY M MX MOACTATYCOB) 18
ONTUMATBHOTO PA3BHTHA JAHAWADTOB Map3a.

B npefienax Map3a TeppHTOPHS FeOCHCTEM €O CTATYCOM «COXPAHHTLY 3aHMMaeT 5.36%. U3 nix
TOACTATYC «HE HOLJIC/KHT HCIOJIBL30BAHHIO» 3aHMMaeT 5.33% oOLieii TeppuTOpHH, OCTANIbHBIC
0.03% 3aHMMaeT MOMICTATYC «0C0GO OXpAlseMbiey.

B amccepraumm pasp €JIbHO CO31aTh HA TCPPUTOPUM Map3a
0co0ble pe3epBaThl CO CTATYCOM 3MOBE/INKA B XapAKTEPHKIX Ma/IMAdTaX PasHbiX MOACOB: B MO~
JILIHCBBIX 1101 IYCTBIHAX, KUpPAX, JieccaX W B FOPHBIX albiuiickux nyrax. Mexons us tpeGoBaHmit
JIT1, npenaraeTca yCTAHOBHTh CTATYC «COXPAHMTB» JUA BEPXHETo mosica, Haunuas ¢ 2800M nar
YPOBHEM MOpsi. MCKIiounTe bHas BaKHOCTE HTOr0 10sica 00yCII0BICHA TeM 00CTOATENLCTBOM, 4TO

o sBISeTCA apeasiom ¢ CTOKa B 3aC; MECSILIbI C HIOIsi IO ABIYCT.



Takum obpazom, Map3a ¢ Teppu

nocturath 710 10% oBinieii nuiomanu.
Teocnctembl ¢ Tepp CTATYCOM  «yJlyYIICHH 7.93%. Honcrarye
y. 1y PPUTOPHH  Map3a B SKOJOTHUECKH KOH(IHKTHOM

COCTOSHHM: HAPYLUCHHBIC TALIHH, nacTﬁmua, Jicca, CCNICBBIC. IPOAMPOBAHHBIC, 3aCYLWIHBBIC W
GonoTHCThle  MeCTHOCTH, ~KOTOphle 3ammmaior 7.05% ofuieit mnomam. Tepputopmu,

ToBepr HeperyJmp y TOJICTATYC «PCKF , yay n

coctapsior 0.88% obmieli mnomanu. JInA HapyUIeHHBIX TeppuUTOpHii Il OUArOB MpesiaracTes

pasp b TEJIbHBIX U 1IPELYTPEAUTEILHBIX pUATHIL 1 pasp b
TpaHK MX peani3aiiiy.

HauGosnburyio tepputopuio B Map3a 3 O cratycoMm

b», KOTOphIe T 86.71% obeit Tepputopum. M3 nnx na 21.3% Tepputopun

Map3a 1pelIaraeTcs yCTAaHOBHThL IIONCTATYC «HH Ha 50.9%

TePPHTOPHH YCTAHOBHTh TOJCTATYC «HCTIONB30BATh, BPEMEHAMH MPOBOJNTEL YJyullleHHe». a Ha

14.4% Th PEAIM €OTD: o .

B KkauecTBe MPOMEKYTOUHOrO STana MpeokenHylo B ctathe, cxemy JIIT nenecoo6pasio
IPHMEHSTh TAK)KE IUIsL PELICHHSA OTAC/BHBIX OTPACICBBIX 3ala4, HAIPHMED, B BOLHOM XO3AfCTBE,
PEKpallii, IECHOM X03AHCTRE WIN I71s Pellielts 3a/au Ha yPOBHE OT/Ie/bHAIX aIMUIHCTPATHBHBIX
CIMHHLL (AMAHHKOB).

PaspaGotanubii B cTathe npoekt JIIT wmapsa  Aparanotn  Gbi1  ofcyxkaeH Ha

coBeTe P Map3a AparaiorH.

Kapma 1. T paiionei u

auicomnvie nosca xapsa Apacayomn
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Kapma 2. Hmozu unsenmapusayuu ocnosnerx ceocucmen
wapsa Apacayomn

Kapma 3.

nazpyska
wapsa Apacayomi



Kapma 4 wocm

Mapsa Apazayomu

Kapma 5. Hapywennocmo aanowadmos
Mapsa Apazayomu
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Kapma 6. Teppumopua:vusie yeau paseumis 0cHoGHsIx 2e0cucment
Mapsa Apazayomn
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PRINCIPLES OF LANDSCAPE PLANNING IN MOUNTAINOUS REGIONS
(C! 'UDY ARAGATSOTN PROVINCE)

Khachatryan S., Khoyetsyan A.

Yerevan State University, Armenia

Summary

The European model of landscape planning (LP) is considered the uni jv acknowledged algorith
experiment in the management of the natural environment by means of improving societal organization. Natural
resource usage approached in this way has a legal status in many countrics. wher

in the Republic of Armenia it
was legalized in 2007.

The work aimed at the development and justification of the optimal statuses of targeted use of
mountainous landscapes at the regional level. In order to use the classical LP model on the medium scale in
mountainous conditions the activities were implemented according to earth systems which were assessed and
inventoried with reference to indicators of atmosphere, soil. water. biotopes and separately the relief.
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LANDSCAPE BASICS OF TOURISTIC - RECREATION EVALUATION

Seperteladze Z., Davitaia E.
Ivane Javakhishvili Toilisi State University, Georgia

Summary

The authors have worked out the geographical aspects for the evaluation of natural-recreational
landscapes. The natural factors have been selected, which directly influence the attractiveness and volume of
natural —territorial complexes. The authors have indentified the evaluation system for and their
separle componers, the stages of landscape planning of recreational arcas and criteria for distinguishing

zones. The issues discussed in the article can serve to be the methodological
basis for the appropriate natural-recreational territory planning,
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. ghag@ol daggmogo (272 8) joTbmol spided dobo g

ool Jgmagol gésdos 370

ool P00 Ygedote (Tkaowniim, 1986). bugol jowgio geh swobos. b Gybrghios
oy pdgemieghe. o8 doGmdghido obydnmo dobogmol pobowgel dmagol begmob sge
n’(,ﬁa;{u\(:rm abies douggab, Gog Agaombol smgobgdol 3g@bigdoogsl oiadgad ogabgdb. of
by, figgho sdngabo babsdoGel dofgbGoygdob wobodogdgdol Fylyisgydsdo duamdsGyodh.
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biogol obyby wodms hsdopob. Jomdgdol bow@dyydo 1-15 8-, bogme Cyemol doggmnds 14-

15 demb B sefygh (Komamickas.... 1973).

gageeahy biodo Ladb@go-mabagmyg@o (33 %) we wobagerygdo (25 %) dododorgmgdols
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obodsmgiol s, bboggdo o BoGdsgol (9-909) @ JEgBon mopegds. siol
o, bododols gaby; ‘,(m J0 bogao Aoty boddmogbobos, wnmw 40, Bgdbgaedo dopGogdo
odbbige.

. gbpcob Dl Laods §gommdggo ik Byemdo gofems. o, gbandol
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PROBLEMS OF ADAPTATION OF BLACK SEA COASTAL REGION OF KOLKHETI

Alpenidze M. ", Sepertelad=e Z. **, Davitaia E. **,
Aleksidze T.**, Rukhadze N. **
“Sokhumi State University
" Iv.Javakhishvili Thilisi State University

Summary

Recommended: 1. Filling up of deficit of beach with the material of the riverbed of Enguri river,
pulling pout for construction: of sports complex on Koki-Orsantia-Anaklia section (8 km):

2. Construction of objects for recreation (golf. tennis) as well as traditional objects (stadium,
racecourse):

3. Based on nature-cultural phenomenon: a) restoration of sand and gravel beaches. perspective objects
in Tsaishi and Menji; b) Arrangement of Zugdidi-Mestia highway and highway along the coast (Ganmukhuri-
Anaklia-Churia-Kulevi): Arrangement of areas of historic, architectural, cthnic heritage (Svaneti): Construction

of Anaklia Port; ¢) Planning of joint “mountain-sca-shoresystem,

HPOBJIEMbI PAUHOHAJILHOI'O OCBOEHHS1 YEPHOMOPCKOI'O
TIOBEPEKBS KOJIXI/IbI

Aanenuose M., Cenepmeaaose 3. X", Tasumasn 3. @', Azexcuoze T.H'"., Pyxaose 9"
“Cyxysickuii Ioc. Vusepcumem

it [oc. Viueepcumem wn H. Jlxc

Pesiome

Tipeanoseno: 1. Matepuatom suiGopiit 13 pycia p. MHrypH socrionmenne nedmuima miskeil i
HCHIOIL30BAHKE IO L8 HYKL CTPOMTENLCTBA: Ha oTpeske Kokn-Opcantnsi-Anakms (8 KM) 1 CIPOMTENLCTBO
CHOPTHBHOTO KOMILI

2. Crpouresti
OT/bIXAL

BO OOBEKTOB AKIMBHOIO (IONbh. TCHHIC) H TPALMMOHHOTO (CTAMON, MINOAPOM)

3. Ha ocroRe msyseri pHposi 1 KyASTYpH: a). BoccTanonenie necta
BOIOAICHHE NEpCTeKTIBHLX 00hekToB Merukn n Hamun: 6). Crponres
Mects  n Tanvyxypu-Anaxams-Tukopu-Uypns-Kyzenn;  Covtaume  ouaros  meropideckiy,

APXUTCKTYPHLIX, STHIMCCKIY Hacicm (CBANCTIN): CTPOMTCIRCTRO MOPCKOTO HOPTA B AHAKIWI B).
TL1aHHpOBAIIHE CUHOI CHCTEMBI (TOphI-MOpe-Geper.
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EVALUATION OF NATURAL FACTORS OFKOLKHETY LOWLAND’S WETLANDS POTI-
KOBULETI MICROREGION

iG.% iZ.*% ia E*., Kvavadze S.**
* Ivane Javakhishvili Thilisi State University
** Lipe Grigol Tsulukidze mining institute

Summary

The study and conservation of wetlands is included in the list of most problematic issues worldwide
including Georgia. Tt was in 1971 when international society gathered to deal with the problem and adopted the
Ramsar Convention on protecting wetlands. From 1997 wetlands in central Kolkhety joined the convention and
they were designated as Wetlands of International Importance. The status emphasized the significance of
conserving/maintaining the biodiversity of Kolkhety wetlands.

The research of Kolkhety wetlands has a huge scientific and economic potential. It initiates the
beginning of complete collection of observations. which will enable us to determine local natural conditions.
To be more specific. the observations make it possible to determine wetland water regimes in accordance with
the seasons, climate conditions in every period of the year, the modern geomorphological structure of wetlands,
and the effect of each above-mentioned factor in the process of swamping. Furthermore, the project results can
suggest effective recommendations on economic growth of the lowland. All these data will provide enough
information for undertaking worldwide approved methods of regional passportization works. All obtained
observation results will gradually be filled with updated information.

OIEHKA IPHPO/IHBIX ®AKTOPOB NOTH-KOBYJIETCKOTO MHKPOYYACTKA BOJHO-
BOJIOTHBIX TEPPUTOPHI KOJILXH/ICKOI HU3MEHHOCTH

s 2N E.*, Keasadse C.**
*Jlenapmaienm Teozpagpuii ghaxyrwmema mouroix w ecmecmeennoix nayk TTY
**Lopuoiit uncmumym w. Ip. Hyrycuose

Pesiome

syuenie u 0Xpana BOIHO-GOTOTHAIX TEPPHTOPHIl CTOMT B Piic POOACMATHICCKIY BONPOCOR e
T0a5K0 B IDY3UM, a B MUpOBOM MacimaGe Toke. HMEHHO BOKYT 5T0fi IPOGAEMbI 0FHE HILIACH MHDOBOC
COOGIIECTRO PANGAPCKOI KOMBCHIICH 10 Sa1ITC BOINO-GOA0THNX YEioulh npmistrie 1971 roxy. C 1997
roma oot W H HOAYNHA CTaTyC
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MHPOBOTO  3HAucHHA. ITHM  aKTOM TONIEPRILICA 0cOG0C  SHTCHME  OXpaHH i comcareies
BooTHEIX Ha 4

TIposezenne Ha i M3-3a ero GOMBINOI oAk,
ABASCTCH OAHOM 13 BaxHeieli 1PoGenoii. TTponoumbie B XX-M BCKe ME/MOPATHBIbIE MEPOMPHATHS 110
pabot B ceGe ¢ VIEMEHTE CTAaTHCTHYECKKIC JIAHHEIS
6 Hazl i BETHCH TOIBKO HA CTAHIMAAX YCTPOCHHBIX B HACEIEHHBIN TYHKTAX,
a HOAIEKO OT HBIX Herie. [03TOMY 5TH NAPaMETPBI HOMLHOCTHIO HE JIAIOT KAPTHHY TOMHBIX NPHUHMHE
axropos i 10l P C ICTBEHHO, Ha JIaHHBIe
Haﬁ:!yncﬂm MOy HEHHBIX /10 1990 T0/1a TPY/IHO C/1enaTh HayqHO BBIBOJIEL ( BT
TObl NPOBOAMINACH PabOTHI TONBKO 1O 0 chdexra B Kauecrse

ocymenis Go0T. B piie CAydach HTOT METOJ ZTal HEBOMEIIIACMbIE CTHXHITITBIC ABICHUS.
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SIGHTS OF NATURE OF ADJARA AND ITS PROTECTION

Kharadze K.
TSU, Vakhushti Bagrationi Institute of Geography

Summary

As a result, the diversity of natural conditions in Adjara, during the centuries was formed different
of nature - There are ion witnesses among them as well as the outcrops of

tectonic structures, canyons. lakes, waterfalls, vaucluses, places of location of fossil flora and fauna.
Through the study of literature and field studies up to 120 nature monuments were identified. These
monuments are of a different character, on the basis of which we made a classification scheme of the forms and

developed the appropriate conventional marks. On the basis of the conventional marks of these types, we
compiled a map of the inorganic nature monuments of Adjara in the scale of 1:200,000.

Inorganic nature monuments are being created for thousands of years. They
them are the only single exemplar. With their damage or destruction the unique and rare creatures of nature are
being lost. to restore of which is impossible. We consider necessary creation of the integrated program for their
conservation, protection and use.

re unique and some of

JOCTONPUMEYATEJBHOCTH NPHPO/IbI A/UKAPMHM M UX OXPAHA

Xapaose K.
" Hicmumym zeozpadyun ww. Baxywmu Bazpamuonu

Pesiome

B pesyakTaTe passooGpasis NPHPOIHLIX YCAOBHiE B AIKapa, BTCHCHHN BEKOB, 00pA3oBAIHCh PasHbIC

npupoast — (s Cpem Hux OCTAaHITEL, 00 TeK
CIPYKTYP. KaHbOHbI, 03¢pa, BOZOAIS, BOKOM, MECTa poCnof0AeHIs HEKONaeMoii ophi 1 (aybi.
Ha 0CHOBE H3yHeHMs THTEPATY PHBIX W HoseBbIX G 10 120

nastFTIKOB. OH PASHOTO XapaKTGpa, 1d OCHORC HCFO GALT0 GOSIAMNO CXGMa Kiachukaitun STin op, ¢
coot Viommn y nit. Ha ocloBe YCTOBHBIX 00O3HAUCHHH, STHX THIIOB, MbI
COCTABILI KaPTY IAMATHUKOR HEOPraiNeckoli IpUpol Alukaph Mactada 1200000,

[[aMSTHHKH HEOPralMHeckol NPHPOJLI CO3MAIOTCA B TCUCHMM THICSMA JeT. OHH HEHOBTOPHMEL
HEKOTOPBIE 3 HUX SDISIOTCA CAMMCTBCHHBIMI. C HX MOBPEAICHMM WM YHHTOKCHHEM Tepaotcn
VHHUKQBHbIC 1 PE/IKHE CO3IANIS IPUPOLL, KOTOPhIX Cunraen
co3zaHus i IpOrpaMMbl MX 3aIIHTHL K
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REGIONAL LANDSCAPES OF INTERNAL OKRIBA

Chkheidze O., Jinjikhadze P., Chkheidze S.

Akaki Tsereteli State University, Kutaisy
Summary

Within the limits of Okriba we determined the landscape region of internal Okriba and its 5 sub-
regions,

1. Internal Okriba north sub-region (Lekhidri) covers the north line Okriba cavernous.

2. Internal Okriba west sub-region(Gelati-Sameba) covers the south-west part of Internal Okriba.

3. Internal Okriba south sub-region(Tsutskhvati-Akhalsopeli hollows) is famous for sparse Colchis
forest landscapes.

4. Internal Okriba east sub-region (Tkibuli-cavernous). On the lowland in cavernous there are more

cultural and in the various leaf

is more prevalent.

5. Internal Okriba central sub-region covers the middle of Internal Okriba. Of all the sub-regions it is
here where you can find the most complete spectrum of anthropogenic landscapes.

The rescarch work provides a detailed analysis of all the components of the landscape and their
anthropogenic influence on nature for cach of these sub-

BHYTPHOKPHBCKHE PEHI'OHAJIHBIE JIAH/IIA® ThI

Yxeudse 0., [ncundncuxadse I, Yxeudze C.
Toc) i Axaxun e au, Kymaucu

Pesiome

B pacimpeniinix OkpHOCKIX IpaHutiax Mbi yeranosian BiyTpu Okpuockwii maruadismiii pajion i
5 101paiioHOB BXOISNINX B €r0 COCTAB,

1.Buyrpn Okpuécknii cenepii (J1 ii) nonpaiion o y10 OKpuGeky
CEBEPHYIO T1010CY

2.Buytpu Oxpubeknii rocronihiit ('earn-Caseda) nozpaiion oSweamiser Biyrps Okpidexyio roro-
SATATNYIO HACTH. 3CCh MBI BICPBLIC YCTANOBM
Teppac.

. W10 B HpaBoM nojose LIxammrens: ecth o gecatki
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3Bn\/1pu Oxpubekii mnum,m (LlyUXBaTH-AXQJICONIENBEKOE  IUIATO)  10/paiion \ﬁﬁ‘m-eﬁéﬁﬂiu

4.Buyrpn OxpuGekuii - Bocroumsii (TxnGyabcknii koT10pan) nopalion. 3ech Ha e KOTIORHHA

KYJISTypHbIC 1 Ha OKpY ropax — TBEHMBIC Jieca,
5.Buytpu OxpuGekmii nentpasbupii nozpaiion oSneaunser Bruytpn OkpuOckyio TEHTPAIBHYIO
uacth.  MacuitaGhi - OKYJSTYDHBAHMS NIOUBCHHO-DACTHTCIBIONO TIOKPOBA 1 cambili  HOMIBI  criekTp

AHTPONOIEHHIX MOMPUKAIMOMNbIX MarumadTon w3 Beex BuyTpn OKprOCKAX moapaiionos mpesicranien
TOJBKO 3/1€Ch.

B ka#10M H0ipaiione NOAPOGHO NPOAHIHIMPOBAIEL BCC KOMIONCHTH JaiimadTa W MacnrraGs
QAHTPONONCHHOTO BIMANNS HA TIPHPOSLY.
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Ogfogo@al 9035 o, oy Bogemo  gedmodol 35 % demo 9% ool fameobob
oot
obeogorgoery@o bafoddo. 161 Yybegwgeo  ssbgbobipgdzeedol w41 basggen

by segobomgol fgmeobol LollGgiggme  bydoo@de  dgobi@otydgeos 243

9%

obeogowegds (dow ool babgedfogol § 30 Bebofogn o)

116



=R \//

NF
9403592

gaaezoby oo (gezogmgdde dogmer Famgddo (2000-2012 §F) gobogee ol gekSidiadidldss
b doghods. gl boggmago HaGoHOGool fgggdol boghom waGmedo Tpowaybl 63824 do
ofy bagdoer tgdogodool 25 %-b, ogogy dofiggydgemo 2000 Yool Fyoppibos 86589 3o oby

boghoer  gaGomdol 33 % wagmer GaGogodogaty ool Lagdoe (oo wsgggdnemo
BoGmobol 6 %. J Jamsobob gedfgebgtee gebgdhy domols 900 s aby degeo fmmadol 126 %.
Jomado watpolig@omgdigmos S00- a;“ h,naﬁn

Loggemggo  Ggpombo ¢ bodgodol  doygbgay o) Bg@ob-
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dogody. Fyompdobs wo bso@dglh 0yed
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Lygémadodobe  bsbpatigmol  Fghododoliog  gebobmgdym  bomsgmmool  bogddogmls  ©o
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$oG0g@ghon, aehgbomo  Giggdoos Lo gammepoyGon  edobdyGgdamo Wabgdom.  (om gy
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d-bocogarrol doGgol bafogmo. goboguGos Gamegbds goggelmonGon obéugbs
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Hadbogom. abigmo edoglhdoesh sebsbodbsgos — bog. bodoby S@lgdy
ngg'na(-:hn, dogbatiobs o godopbociob Lo Bobgbo. wdyest umh sompgbomo oo
yobobgngdmenos  hodeby b, sebodbigm p\mnwh 361 2a<|x {amols N\Jnh”mr'lrv
wogdaye  Eglgmol  ogosool Bogé  wadedd Jodophadol by 4

Byemopotomadye wobedannydl baggmas Ggpombi bage 600 do. goGmmbo, oby boggeggn
BaBopem@ool 24 % ylocogh.

batobhoga@o dobogaghol sbognobol bogadggenby domgdaemo dymgando, bggho obéom,
odgommgdab depgegdb  dodogemmdo gagmpbo magbsbon  gamon@ame  mobedsgdisol
Hog@on Gogombagny@o gadomgbgdol 3bydo.

THE CULTURAL LANDSCAPES AND THEIR DYNAMICS OF KUTAISI AND ITS BORDER
REGIONS (2000-2012YEARS)

Davituliani Ts.
Akaki Tsereteli State University. Kutaisy

Summary

The research work deals with the natural-anthropogenic landscapes in Kutaisi and its border regions
(Tskaltubo, Terjola, Baghdadi and Vani), their variety and dynamics (2000-2012years). The purpose of the
present research work was to determine the scales of cultural landscape changes for the last few decades using
comparativ

We distinguish 6 cultural and 4 decayed landscape types within the limits of the re

tistical analyses.
carch region,

We determined the land area covered by particular landscape types and vari

largest amount of land, 2458 km2 is occupied by agricultural landscapes, that is 97% of the whole arca

inhabited by just 40% of the entire population. The plough land on the rescarch territory gets 22% of the total

area and is 1.4 times more than it usually
The most radical changes in the last years (2000-2012) occurred in the nature of the cultural landscapes of

the forest. Presently. the total area of the forests in our rescarch region cquals 63 824 ha, that is 25% of the

whole territory. Tn 2000 this figure was 86 589 ha., i.c. 33% of the whole territory

al analyses might be helpful in setting the ways of the rational use of

in the region,

‘The results achieved by the statis
cultural landscapes.

q
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JUIHAMHKA KYJILTYPHBIX JAHIWA®TOB r. KYTAHCH H ET'O OKPAHHHBIX/ 359
PAIOHOB (2000-2012 roasi) che=nnmdy

Hasumyauanu 1.
Toc wit Vi Awarcus Lepemeiu, Kymaucu

Pesiome

B crathe pacMatpupaiorcs  1pip P ¢ ropora Kyramen m ero
cocennnx paiionos (TkuGymu, IlxanryGo, Barzatn u Banm), ux pasnooGpasus u amHamuka (2000-2012
roumb). 1[ebO HAICTO HCCHCAOBAIMS GLLIO BHACHITE MACHITAGhl HIMMNEHNS Ky IyPUbIX taiuadton
B TIOCJIC/IHNE JICCATHICTHA HA OCHOBAHWM QHAIM3A CTATHCTHYCCKUX JIAHHBIX.

B npeieiax 30Mbl HCCACAOBANMA BHUICACHO 6 THIOB  KyJBIYPHBIX M 4 THIOB HApYUICHHBIX
sanunadon.

MBI M3MCPHIM 3aHMMaEMBIC  IDIOMAMH OTIAC/IBHLIN THIOB M BIIOB JIAHAMadToB W BUACHWIH,
WTO caMylo  GOABIIYIO ILION@U, M3 HAX 3AHNMAIOT COlIbCKONOMHCTROMNbC anuadTii - 2458 Kk,
wim 97% ot obuieii naomamt  paiona i, ma Kotopou 40% ot obmicit

YHCJICHHOCTH Hacenenns. Jlo/1s NaXoTHRIX 3eMelb B PaiioHe MeCie10Banns coctapser 22% obueit
1 oma Ha 1,4% BRIIC, eM B ICI0M PETTOHC ©

Hanotce wivenmmcen B nocieiime roast (2000-2012 ro;
ceros obmas oA

A

) Kyantypibie anunadi accos. Ha
. Wi 23% Beeif TeppHTOpHI Hecae1oBaNIs, a B 2000 Ty
IowaTh ecoB t0eTHran 86 589 ra, 10 ecth 33% o1 0dieH MmO

PesyauTarhl  CTATHCTHICCKOO aHAIN3A TOTYSCHHbIX Hav onpe

ccoB coctaBnser 824

CIOCOOBI L1 0 MCl 3084 KYJIBTY PHBIX

B Gyymem.

0BG B>
wsgoorggmosho . (2009). ymeobobs o dobo doliabogdy Gooobysol ggemdncgseo wobpiaghadol

wobsdogs (19952005 {.5). oFly podedegdmeds, Jymaobo;

Bbgody . (2000), babfagenm-ggudogomeoyogéo gibgg@bogdo 0dyégmido, mdogolo:
hitp://www.geostat.ge

http:/www.imereti.ge
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AHTPOIIOTEHHASI TPAHC®OPMALIMSI U DKOJIOTHUECKOE COCTOSAMIAE 101955
JIAHAUWA®TOB HWXXHENA UMEPETHU
(HA TPUMEPE IIXAJITYECKOI'O MYHUIIMIIAJINTETA)

Canyreaose E., Yanaose T., Xewurxaweunu M.

TTY, Huemumym puau Baxywimu

b TBO COBP 3 d HipkHel MMepetn B TOil WK WHOM CTCHEHH
npeoGpazoBano  ueNOBEKOM. ANTPOTIOTEHHOE BO3NEHCTRHE HA JAHAMA(THl B  OCHOBHOM

T paGoTamu, JICCHBIM M 1 TOPOICKHAM XO3AHCTBOM, JOObIYCH
TIOIE3HBIX HCKOTAGMBIX, THAPOCTPOEHHH, CTPOMTE/THCTBA IOPOT HEpalHOHAIbHBIM BHIACOM CKOTA

H IIp., H3MEHEH CTPYKTypa dra Ha GombLmx

Ha Tteppuropu IlxantyGekoro Tera (omHa M3 TyC IX uacThelt
Hwkae  MmepeTnHekoro  pernona) cpemn  (aktopos  TpaHcdop
ManmnadToB, JOMMHMPYIOIIMM SBMSETCS aHTpomoreHHbit. JI AKTHUBHbIE W

(aKTOpbI HPO3MSL, ONONZHM, celii. DTH (PAKTOPBI XOTS H OKA3BIBAIOT [UINTEILHOE BO3/CHCTBHC HA
JanmmadTHL Pernoma, OHAKO TI0 WHTEHCHBHOCTH H MPOCTPAHCTBEHHOMY PA3BHTHIO yCTYMaloT
aHTponoreHHoMy. K ToMy ke aKTHBHOEC BO3JCHCTBHE arHTPONOICHHOTO (hakTopa Ha NaHAwAdTE!
perona Tak/Ke Npoliece MPOJIOJIKAIONIHECS Y7ke MHOTHE CTONeTHS.

Hccnenyembiit  LxantyGeknii MyHHUMNaIMTET pacrioaractcs B 00J1acTH  MEKIOPHO#H
HH3uHbL TPy3HH, MMeeT BakHOe XO3fiCTBEHHOE 3HaueHHe, Kak PerHOH Pa3BUTHS OBOIIEBOICTBO-
(6axueBOJICTBO, CaNOBOACTBO, BMHOIpasapcTBo. Ia cepepe. ceBepo- BOCTOKE ee IpaHHLAMH
ABACTCS TOHOKBA 10KHOrO CKIOHa XBaMJIH, Ha fore peka Puonm otenser ero ot Manoro
Kaskasa. Teppuropusi NOKpbITa OpaXHaHTHKIIMHA Wi HO  3aJICrarLmuMHu

MenoBhIMI  M3BecTHAKaMH. Ha BoCTOke OGHAKalOTCS MarmaTHyeckue MOpoIbl (TelIeHHTHI,
GazanbThl) OOpasylollMe OCTPOBHBIC BBIXOABI CPeaM  OAaTCKHX OCAIKOB M OKa3blBAIOLIME
cremdiyeckoe BO3IEHCTRIE HA It i) HUecKHe JIeTaylH (, 1971).

Bosnbluas wacTh TCPPUTOPHH HMMEET PACUICHCHHBIE OT XOJMHCTOTO 10 HM3KO H
CPEIHEropHOro perthedya ¢ FOCroNCTROM SPO3HOHHBIX 1 ONOM3HEBBIX ME30 H MUKPO(OPM.

Ha Gosbuieii yacTi paiiona, B OCHOBHOM B LEHTPAJILHON 1 I0/KHOI B IIpe/elaX abCoOTHBIX
BhicoT oT 40 10 250 M, mpencTaBneH pPaBHUHHBIA penbed, KOTOPBI CIOKEH a/TOBHANBHBIMH,

(mosuor n ot

I[xanTyGckas Bexonwiiennas pasuuna, Camrypaibekuil  XpeGeT, sBNSeTcs  apeHoit
HH 0 Kapcra, pa 0c B MEJIOBBIX H3BecTHAKAX. lloepXHocTHbIC (OPMBI
pembeda MHOT 1 ¥acTo o6p: OYeHb TYCTYIO CeTh KapCTOBBIMU

BOpOHKaMH, a Takoke "nossivu'. TTonepedHik caMbIX KpyHHEIX BOPOHOK LixantyGekoit xoimueroii
pagiunE! nocTHraeT 300-400 M, npy ryGuIe B HECKOMbKO AecaTkoB MeTpoB (Mapyausiiu, 1970).
JlpeHnpyetcsi TeppuTOpHS PeKoil PHOHH M BXOISLWMMH B ec cuCTeMy 0oliee METKuMH

pekann JT Orackypa, C: I (B BepxHeii Teuenne nasbiBaemas Cemu)
nputok Lixenncuxasm.
PaccmoTpenmbiit - paiion  Xapak A p HeM PaCTHTEHHOTO

MOKPOBA: 31CCh HA JICCCBHAHBIX KapOOHATHOM —CYNIMHKAX. aJULOBHAIBHO-TPOMIOBUHAIILHBIX
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OTJIOKEHHAX M OMIOBHH KOPCHHBIX 10p01  (JOpMHPYIOTCA asumoBMaibhble, n MEACT O
KapOOHATHIE, e/ITO3EMHbIE HOBbL.

Cpe/t  NPHPOTIHBIX  KOMIIOHEHTOB GOMbille BCEIO M3MEHEHbl PACTHTE/bHBII MOKPOB,
AHTPONOTeHHas TpaHcopMaLis KOTOPOIl M ABIACTCA OAHON M3 3HAYMTEIBHOI IKONOIrHUCCKOI
npodremoii pernona. Jlake oTeNblble (hParMenThl PACTHTETBHOCTH 3HAYHTENLHO BHION3MENEHI,
GecencreMHoOi BBIPYOKOIi Jleca 11 BBiaca ckoTa. PacnpocTpaHCHMA JIECHOTo JaHMmada 31ech
CBUIETENLCTBYIOT M reorpauueckie TONONHMbL — HA3BAHMSA HACEEHHBIX TyHNKTOB AN YPOUMILL:
«Myxuaum» (B nepeBone Ha pyccknii snaunt ayGosbiii siec), «LlaGamanny (kairaHosii nec),
«Puxuneu» (rpabosbiii nec), «1laixsHapi» (TUNOBRIT nec).

B KpYDHBIX KapcTOBBIX B Ipee: nyukro  (Kymucrasu,
llxyukypu) 4aCTO COUETAIOTCH Ky 'u;rypume YTO/Ibsi TLIO/IOBBIE Ca/IH, (\I'Op()’[hl KyKypy3Hble nojisi ¢
i akaunu, P! T ii n xyc i PaCTHTCILHOCTBIO, ¢

OCTATKaMM CHIIBHO M3MEHEHHOH ecTecTRenHoll JecHol pacTHTELHOCTH, HEKOT/Ia MOKphiBaBLiIeit
LEJMKOM BCIO TEPPUTOPHIO KAPCTOBOTO MACCHBA. B HACTOSILICE BPEMs JICCHAs PacTMTEIBHOCTH
NI B €r0 HACTAX KPYTHIX, YacTo C KappOBBIMI

TOBEPXHOCTAMH, CKJIOHAX, B KaHboHe p.CeMy M APYrHX MCCTaX — MlO UPHIOMHBIX Ui
CeJhCKOXO3AHCTBEHIOr0 OCBOGHH.

Tlo Mepe yCHIieHHs aHTPOIIOICHHOTO IIPECCa MEHSIICH IeCOPACTHTCHLHBIE YCIIOBII, UTO Ha
M3BECTHSAKAX, C PA3BUTHIM MAJOBOTHAIM KapCTOBBIM pesibehom, 0GBIMHO MPOMCXOINT GhicTpee yeM
Ha IPYruX MAatepHHCKHX ropbiX nopogax (Coxanse, 1982). OCHOBHOI TCHICHUMCH M3MCHEHNHS
ABMACTCA  KCePO(UTH3AIMA  HKOTONOB M PacTHTENbHOCTH,  0Gpa3’oBaHHE  BTOPHYHBIX
KYCTAPHUKOBBIX 1 TPABAHHCTLIX COOOLICCTB, HACTYIUICHHE QIBCHTHBHEIX TPABAHICTBIX PACTCHHI,
BHITECHSIONX AGOPHTEHHYIO PACTHTETLHOCT.

JlecHas pacTHTeIbHOCT (JIARULADTHT) PHYPOUCHA K CCB., CCB.-BOCT. I BOCT. HOBbILICHHbIM
HACTAM MYHMLMNAAMTETa, a B MX nperelaX — K KpyThiM ckionam. Mx oGpasyior
LWIMPOKOIHCTBEHHBIC NOPOAbI KawTa, OyK, rpal, onbXa. B Buie NPUMECH, NPEHMYIICCTBEHHO Y
TOMAN 1 JIPYTHX Pa3pesketibX YuacTKaX /leca BCTPeuatoTes Takke MHKND, XypMa, rpaGHHHIK 1
apyrne. B noziecke manbosice XapakiepHa asaius, BCTpCualores naay0, caMmwnt, noxrniickas
urania, GOAPHIINMK, opemnnk u napyrue.OGHunbie jecuble Tpabi: KOPOTKOHOXKKA, inasdeii,
UCPHOTONIOBKA, 1I0JICBULA, MATMK M ap. Jleca KOAXMICKONO THIA COXPAHMINCH TONBKO B
KalkoHOOGpasHoM ymiense p. Cemn, B BepXHEM ee TeueHuH, IJle Ha TPYAHONOCTYMHBIX KPYThIX
CKJIOHAX H HBIHC NpoM3pacTact

JleC Me30IILHOTO  XapakTepa: KawiTad, Oyk, rpad, oubxa,
BCTPEUAIOTCH THC (PE/IKO), XypMa, U JIpyrie. B KyCTapHUKOBOM spyce, Haps/ly ¢ JCTONAAHBIMK
BIHAAMH, PACTYT i BCYHO3CICHHBIC — HOHTHi

Hif PO0EHAPOH, JaBPOBHINKS, Nany(, camumt. W3
JMaH HauGonee XapaKTepHbl MUONIM. OGHILHBI 37€Ch TAKKe NAanoOPOTHHKI, 3eieHble MXH,
JITIAHHUKR 1 ME30(ILIBHBIC TPaBbI
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Aopora
I kapma Ll ) 1
N Tanamagi T Janamadg .
K’ K’
T | Axkysymusian panmina c 1603 19 [ Vi rayGokie aommn npitokon | 4.6
AnHORALILNH 1 pexi Piornt
OHOIBOCHHBINM OB,
arporanmagrav
2 | Pammma asmosmmimg 137 200 | Fswe xouit pasin 2.9
HOUBANM ¢ BHHOTpA KA KapCTORBIH oA (yBasth,
BOPOHKI, TIOHE 1 A.) MecTaMH
CMBITIN TI0MRAMS, CMeTaIBNI
srecam (oxa, Gy, a6, Kaurran)
3| Pavmia anmommimm 75 20| Komiomuia Tekronmmko-cposiomioro | 16,2
nowBaN ¢ dpyKTORKIMI HIDOHCKORIEIIA (BepXonka p. Cenr),
cazaxm KAPCTORO-IDOSHORHEM pethedon,
GYPHIMI ECHBIMI 01100 ICHHEI
HOUANH, TPaGORO-Gy KombIMH ecan,
HpORRACHHEN MecTawi Tica
4 PaBHUHA KEITOIEMHBINIT 25,5 22 M3BECTKOBAN BO3BLILICHROCT] 3,4
Ty ¢ waiiti ACCHINH GY PHIMIE 01030 1CHENIH 1
TR SKETHIMH ONOBOICHHII TOBaMH
KOIXILICKINH Mesopbiibi1
Ay GoRo-rpaGoRkIN Tecav,
sariose KoM (Caranickiri),
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5[ Pasmma noaommermvn 276 23" [ TusKoropiioe monoRam@L o Tanmubs
HouBav parseiasis IDIATO ARy TAIIONHO-KAPCTORbIN
KycTapHkon petsedon, tepertoiiiio-

KapOOHATHBIMH HOYBAMH, ¢
arMeHTaMH Zieco -KyCTapHITKOE.

6| Pasimma nosoancring 11,2 24 | MoHoKmHaTb b MCPIAHOBA I | 14,4
nouBaNI ¢ parveraym neca IPAILC MOAWAMM, €POSHORIBINIL

VUM A0 AN,
CpEHEMOHBINK, €GO ONO30ICH-
HBIMI TIEErHOHO-KAPGOHATHBINH 1t
OHO30ACHHBIMH GYPHIMH TeCHEIMI
TouBay1
7| Betposanumisie nooca 47 25 | XoamHCTHIC rpab it ranmimn 166
TPACHHRAKAMH, 71y GOBO- PABOBHIMH
ICCaMH Ha ICCHI H04Ba

8 | Peunoe pycio miosaro 59 26 Hitskie 1opbi Ky cTapimkonoit 142
HCCHAHILIMH OCTPOBKAMH, ¢ PACTHTEILHOCTHIO Ha GYPHIX JeCHBIX
(parventayin noiivenibix H 321EPHOBIHNLIO-KAPGOHATHEIX
1ecos, TOMBAX. Ky LT PHBIMIH YTOABAMI

(KYKypY31ibic 110718, (hpyKTOBbIC CaTh
ATpaMpOBAIBIE MaiiHbIe
naHTaNN).

9 | Tipyasr 13 27 | Hiskne 1opw Kalutanoso-rpaGosini | 12,6
SIECaNH Ha By PHIX JIECHEIX 1t
TEPETHOMHO-KApGOHATIAIX 1104BIX

10 | Tlapnnxi 13 28 | Huskie 10pbt GyKoBo-Tpacomsivi 14
ACCaM, By PHIMM AeCHbIMIT 1
TeperIoiino-KapGota b INI
HouEas1

1| Xoasncroe npearopse 1 2.6 29| Tipearopse n mmskoropse 137
HeperHOfiI0 KapSoHATHLIX 11 KOINIICKIMIT Jlecasit (¢ npeodia-
ATOBIATLHLX N0MBAX JHaNTEM KAUITANQ) Ha Gy PHIX JECHBIX
ammponoreRIMILA A TaM HouBax
1 (KYKYY3HbIC 0.1
BpyKroBbIC cat. wimorpan).

KYPOPTIbIM XO34iiCTROM

12 | Noamucro-rpazossic 0 Huskite roput rpaGoso-Oykonbimi 329
TPEATOpEA € KO XILICKIIMIE ZICCAMI, GYDHIMI BN 11
ecanis Tepernoiio-KapGoHATHENMI

HouBaMIH

13| Kansmonoodpasioe kapetosoe. | 3.1 31 | Cpemnerophe oyKoRbi ccamit 1ia 55
FIYGOKOE yIle e, FpaGoRbivL, GYPBIX “IeCHbIX nouRa;

HCCHEBBINIL, O16XOBBII
JIecaMI, COMIIHTORBIN
TOUTECKOM (cpethee Teveniie
Pp. Cemn)

14 | V3koe n ryBokoe eposiomnioe 35 Textonnko-oposHOHHIIL 10,8
ViIee Sypuwm techbii 32| cpemeropubiit MepwuoHA T AT
N3O ICHILINK HOWRAMIL BOJOpaICB I Xpeder, ¢
TPAGOBO GyKoBBIMIL, parverTani BLPOBHCHHEIX
KAUITAHOBBIMI ffecavi, ¢ TOBEPXHOCTCI, Gy PBIMH SIeCHbIMI
PEAKOCTHIO THEOM. CPEIIHEOTION30ICHHBII 110 BANIL

TPAGORKIMH, GYKOBbIMM fiecav, ¢
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KO/XILICKINIE € IeNEITa i (aBpo- TN230M0Y
BRI, JIONUHA, CKEBHKA 11 1p.).
15 | Koriosiia isimcrof 59 33| Tlocaenccnbic ayra msKoropit i 12
TIOBEPXHOCTEO. OTAEIBHEINH IYTOBBIX 1 GYDHIX JICCHLIX TIOWBAX.

CPABHITEIILHO MAICHBKIMIE
KOTI0BMHANH H JIEPIHORO~
KapGOATHLIX OKYIKTYPEMHEIX,
KEITTOREMBIX 1104952,
dparserTayit fieca (rpag. 1y6.
GyK. J1Iia) ¢ KONIICKIR
HOLIECKOM.

16 | Kapheps Gentommosu i | 2,6 34 | Cpeambic rophi rpadoso-Gykomin | 6

/1ECANH 1 TI0CACICCHEIMH TYTaMIL

1 Ka

pheput GapiTa 19 35| Brcokne 10p ropo-ay ORI 3
HouBAMI 1 CyGaniCKII

TapHIKaMH

18 | Kaphcpht 00umiosonimx 19 36| Cemrretmic mamumagi 145
Kamieii
Beero 707
Ci 3 BapHaHTOM BTO[ JICCOB MOJKHO CUHTATh HOPOCIIEBLIC 0JILXOBBIC Jleca,

NpHypOUeHIble K YBAAKNEHHBIM KPYTHIM CKITOHAM peuek WM TIyGOKHX OBparos (ypouniie
Muarese). TlopocsieBoil XapakTep Jieca 0 HAIMMUE OTACHIHBIX KPYIHBIX AEPEBLEE KallTana, 00wime
KOMIOUMX JIMaN, a Takke Clenbl HelaBiero ooutanma 3nech moneit (60-70 net masan no
CBHIETEIILCTBY MECTHBIX KHTElNEH) HO3BOJSIOT NPEMNONOANTL O BTOPHUHOM XapakTepe JTOTO
Tneca.

Iloa BiMSHHEM NOCTCHYIOMMX PYOOK [CPEBbCB M BblIACA CKOTA YCHIMBACTCA CMbIB
MOUBEHHOTO €10, OOH@KAIOTCA MaTepHiCKMe TIOPOMIbI,  MCCyIaloTes  sKkotonbl.  Jlecnas
PACTHTEIILHOCTL Bee GOJIEe IerpaaupyeT, Tiepexo/s B cooOLICCTBA HE XapakTepHble 11s Goratoro
ocankami Markoro kianmata Konxmapl. B usyuennom paifone 1a KaMeHHCTHX KPYThIX CKJIOHaX
TOCHOACTBO HEPEXOUNT K Keepouram. OGpasyroTes BTOPHUHBIC 3apOCiii IPabHHHIKA, PacTyLero
3fech B B Bute ned 0. OGBHTOTO C 1. COueTaloTes M CHUM M JIpyrHe
KCCPOHUTBI, TOHTHICKAs — WIVIMLQ, CKEBHKA, TIpaHaT. OOApMWHMK. OUHAKO. CPEUM TaKHX
KCepoUTHBIX Tp;

B Gonee ¢

p X YCTIOBMSX JIONMH M JIPYTHX MOHIKEHHi
COXPAHWJIHCH  YYACTKM MM OJIEMCHTBI  THIHYHOTO  KOJXMACKOTO Jieca, CBHACTELCTBYA 00
QHTPOTIOTEHIOM XapakTepe KcepO(HTHBIX COOBIIECTB, CBS3AHHBIX O HAPYIIEHHEM NOYBEHHOrO

TOKPOBA. @ HC ¢ KOPCHHBIM H3MECHCHHCM KJIHMATHY

KHX Y

CII0BHIT TEPPUTOPHIL.

Jlns m3ydenus M OlLEHKM IMHaMuk# # Tpancdopmanun nanamadros lxantyGekoro
A\ reTa HaMu G np TI0JICBbIC 9Ta YHACTKOB MEKIY P.p.
Ixemucukamn 1 Puomn. B mpearopesax Camrypanbekoro Xpedra, I[xantyGekolt KOTIOBMHBL, B

yweane p. Cemu. llojyucHHble B 1osie  JaHHBIX ObUIM  A0NOJHCHL  MHpoOpMauwmeii 110

aspodoto 1 cunmkos (2012) i Tononrpaduueckux kapt 1956 u
1987 r.r. Ha ocHoBe koTophix Gblia coctaBnena kpynHomacuitabnas (1: 100 000) nanmuadrias
kapra LixanryGekoro My Huumnanmurera

68% OT Bceil MAOH@IM WMCCIEMYIOMOTO PErHoHa 3aHuMaloT JanuuadThl paBHMH 1
NPeAropbHil, 3HAYMTCILHBIM NOTCHIMAIOM CEILCKOr0 X03siicTBa. B HacTosiee Bpems WHPOKO
pacnpocTpanenbl  nammnadTel  KOTOphie  MOAMQMIMPOBAHbI  NPUPOIIO-AHTPONOTEHHBIMH
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ANTHROPOGENIC TRANSFORMATION AND ECOLOGICAL SITUATION OF
KVEMO IMERETI LANDSCAPES
(CASE STUDY TSKALTUBO MUNICIPALITY)

E., Chaladze T., Khechikashvili M.
ISU Vakhushi Bagrationi Institute of Geography. Geogria

Summary

The environment of certain regions of Kvemo Imereti suffers the intensive changes and transformation
by the impact of anthropogenic factors. Among them is the Tskaltubo municipality and the trend of its
development is directly linked to the ic factors. / ic influence on | is through
agricultural activities, hydro constru
(uncontrollable (illegal) felling of tre
activation of different geodynamical processes: erosion, landslides and mudflows.

o

- road constructions, mineral extraction, urban and forestry economy

. etc. Enhanced

impact stimulated the

For identification of land: hropog the separate physical-geographical unites
(Tskaltubo Plain, Samgurali Ridge, Tskaltubo hollow) were investigated, as well as the small areas of the Rioni
River, Tskaltubostskali and Semi basins, cte. Concrete data on cach of these area (landscape) are given
including the areas of natural, natural-anthropogenic and I

For analysis of separate of Tskaltubo municipality and identification arcas the following

materials were used: topographic maps of 1953-1984, Google acro-cosmic images of 2012 and field surv
data of 2010-2012 on the bases of which a landscape map of Tskaltubo municipality of 1: 100 000 scale wi
made by means of GIS.

Practically all studied areas suffered the anthropogenic transformation, that touché 60-80 of landscapes.

Landscape transformation is very intensive in the flat and were subjected with the exception of high
Most intensively are

about 80% of landscapes are transformed.

of plat and slightly inclined relief. In this zone
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TEST SENSITIVITY OF ECOSYSTEMS TO THE CLIMATE PARAMETERS
Mikautadze D, Kvabziridze M.
Akaki Tsereteli State University

Summary

Changes of the climate parameters on the background of Global warming showed that the sensitivity of
different natural ecosystems to the process of global warming is very different. This sensitivity is measured
from grade 0 10 4.

Most ecosystems are characterized with very high sensitivity to the changes of average air temperature.
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Our researches in the Imereti region gives the sensitivity of to assess the q

lumm. risks. Evaluation of the sensitivity of ecosystems to climatic risks is important, as it i
of the natural of the country.
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THE STRU

URE OF LECHKHUMI LANDSCAPES

Bliadze N.
Akaki Tsereteli State University, Kutaisy

Summary

Conducting the analyses on the previous research works and the field materials found by us we have
been able to distinguish 22 types of landscape and to calculate the arcas of our rescarch landscape units using
the Cartometric method. These landscape units are anthropogenicsincelandscapes in general are more or less
under the anthropogenic influence together with natural factors and processes. So thisis worth taking into
consideration while landscape differentiation.

Using the systems of typological and regional taxonomic units we classified the natural- anthropogenic
landscapes of Lechkhumi

Within the limits of Lechkhumi we meet the following two clas
~ valley and mountain landscapes. L
landscap

s of natural-anthropogenic landscapes
chkhumi is a mountainous region and the prevalence of mountain
is natural here. Although we can also come across valley landscapes here but covering only a small
area. We calculated that these valley (hilly) landscapes cover 6 km2. that is 9.2% of this territory. Within
mountain landscapes middie mountain landscapes are more widespread with a span of 297.75 knr’. i.c. 39.4 %
of the entire region. This figure is a little lower for low mountain landscapes with 195.5km?, that 34.3% of
the region. Expectedly, high mountain landscapes take a little lower position with 128.5km?, i. ¢. 17,1% of
Lechkhumi.
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Bawaose H.
K it Focyoapemeennuic Awaxun Iepement
Pesiome
Tposors pe CKIX PAGOT i HOICRBIX MATEPHATIOB, NAR1CHIBIX
UM, HCHOTLYS METON KAPTOMCTPUYECKOO AMAfN3a, Mbi MO BLUCANTL 22 THIA Janumadros u
BRIYHCIMTE WX IIOMAIH. DT CIMHMLBL AHTT . TaK KaK OHH, KPOMC CCTECTBEHHBIX

haropos u mpoiieccon. Go:ice waM Metee HaXOUTCA 10X asTpOROTCHIL BN, Taxia oGpaso, 510
CTOMT yeCT.

HCTIObSYS  CHCTEMb  THIOOTIHYCCKHY 1 DErMOMATLHIX  TAKCONOMIMGCRIN il i

- 1 ey,

B pavax JlesxyMn Mol BCTpesacn Aba iacca IPHpOAHO-HTpONONEHIHI TarumadTon — ropisic
ARHUATS 1 pasHin. JleuXyMI - TOPUCTas 0613CTh, U PACHPOCTPAHCHHOCTS TOPHEIX JANAMIAGTOB 31ccs
cerectseno. XOT, Mbi MOKCM Takike CTOIKHYTHCA ¢ JaHuNadTamH pasii 1a HeGoILION miomas, Myt
BEITHCIMIN, ¥TO TAHAMAGTH PABHMH (XO/MMHCTEIC) NOKPHIBAIOT 69,5 km?, Kotopulii coctapsier 9,2% neeii

Cpean ropibix VIOT CpestHerophie amumadsi - 297.75 km?, 1o ectn
39.4% peeli oGaactu. HemHoro MeHbilie MOt HI3KIX TopHBIX Aamumadron - 195.5 km? wmn 34.3%
061CTH. Kalk M 161080 OKWAATE, BLICOKONOPHLIE NN TH JAHHMAIOT Cavyro Mernyio miontats 128.5
70 et 17,1% Jleuxymn,

ot pGs

babgberody 8. s 0. woggeo J6. (1970). bagsboggemol wmobpdsgdyto Gy, mdogmobos
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Wedgbo. § XVII mdogoolio;

Vicie6a JI. Bysaros A. u ap. (1983). Hasi Kapra 3 T6umcn. "M 5
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INTENSIFICATION OF THE DESERTIFICATION PROCESS IN THE EASTERS 72"
GEORGIA’S PLAIN DUE TO INFLUENCE OF POSSIBLE CLIMATE WARMING

Janelidze Z. %, Kutaladze N. **, Megrelidze L.**, Chikhradze N. * ***
* Institute of Earth Sciences, llia State University
** National Environment Agency, Ministry of Environment of Georgia
***TSU Vakhushti Bagrationi Institute of Geography

The publication (Janelidze Z., 2010) shows an attempt to analyze the reasons of development
of desertification process within the boundaries of the southern and southeastern parts of the lori
upland located in the eastern Georgia’s plain with the hilly and plain-flatland relief, as well as in the
Gardabani and Marneuli plains. The opinion has been expressed that in this region, which is located
at an altitude of 100-800 m on average above sea level, the development of the process of
desertification is mainly stipulated due to influence of heavy anthropogenic transformation of the
climate and natural landscape (arid light forests, hemixerophilic oak - hornbeam forest, floodplain
forest. and beard grass and beard grass-needle grass ficlds).

Archaeological facts prove that in the Eneolith, in the Bronze Age and in the Antigue period,
the population of the region, compared to the modern. |

s arid climate, had a high level developed
s (iron melting). The influence of human
agricultural activities on the region’s landscapes (which is still increasing and first of all it resulted
in the forest cover destruction) led to a climate anthropogenic aridization gradual intensification and
the modification of natural landscape, resulting in the replacement of the latter by floristically
impoverished used dry beard grass and thorny-barbed — beard grass fields, xerophytic shrublands.
semidesert and typical desert beard grass — wormwood. glasswort -wormwood, Salsola ericoides —
wormwood and Salsola dendroides — wormwood plant associations (Ukleba D., 1968).

The contemporary climate of the region according to the data of Dedoplistskaro (820 m
above sea level). Sagarejo (806 meters) and Gardabani (300 m) weather stations located in its
different parts, s semiarid, with moderately cold winter. hot summer and considerable moisture
deficiency (Current change . . ., 2008). The average air temperature in the different parts of the
region varies within 10-13°C. the average annual index of the maximum temperature reaches 16-
17°C and the absolute maximum temperature ranges within 36.5-41°C. The sum of the annual
precipitaiton in many parts of the region (southern and southeastern arcas of lori upland. Gardabani
and Marneuli plains) does not exceed 380-500 mm. while the annual index of evaporability reaches
1000 mm. Annual valuew of hyidrothermal ratio (the ratio of the number of air temperature and
rainfall jamebis) in many parts of the region (Eldar plains, upland south of Tori, Gardabani, and local
Vera) varies within 0,50-1,0, and in summer decreases to 0.2 -0.40 (Second National Bulletin . . . .
2009).

agriculture, live-stock farming and I

g

According to the results of the analysis carried out by ensured quality control procedures of
the data fixed in the above mentioned weather stations in the years of 1956-2005, a weak aridization
process was observed in the study region (Current change . . ., 2008). Over the past half-century.
the average annual air temperature has been increased by 0.3°C. Average annual index of maximum
temperatures has been increased by 0.3°C. The annual growth amounted to 1,4°C. In the lori uplan
the number of hot days (> 25 °C) during the whole period has been increased by 195 days in
average, in the Gardabani and Mameuli plains it has been remained unchanged. Number of tropical
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nights (> 20 ° C) in the different parts of the lori upland has been increased by 23-63, whildhs
Gardabani and Marneuli plains — by 5 cases. Annual sum of atmospheric precipilation’ in the
southern and southeastern parts of the lori upland has been increased by 35 mm (6%), while in the
Gardabani and Marneuli plains it has been decreased by 5-18 mm. Average annual wind speed has
been reduced by 0.3-1.3 m/s. However, average annual index of maximum wind speed has been
increased by 0,1-1.6 m/s. In the lori upland in the second half of the considered period the
maximum wind speed reached 40 mv/s. During 1956-2005 in the lori upland the average annual rate
of hydrothermal coefficient has been decreased by 15% (Second National Bulletin . . .. 2009).
Such trend of the current climate change on the back

dofi ing human’s

activity, will promote the intensification of the desertification process. It is noteworthy that there are
facts of visiting and the propagation of porcupine and the hare populations characteristic for Asian
deserts, semideserts and sharply arid fields. It is also worth to draw attention to the cases of
invasion and establishment of semidesert and desert plant species within the boundaries of the

Aeodsl

g forest ecosystems of the region.

According to the averaged data of the climate forecast (which was developed by foreseen of
data of above mentioned weather stations and with the regional — PRCIS and global - ECHAM4,
HADCMS3 climate models, using the A2 and B2 scenarios of the socio - economic development) in
the study region in 2020-2050 is expected: increase of average annual air temperature within 1,9-
2.4°C, increase of average annual indices of the maximum temperatures by 1.6-2,3°C. increase of
annual sums of the atmospheric precipitations by 32 mm (6%), increase of number of hot days (>
25°C) by 840 cases. and that of tropical nights (= 20 ° C) in the different parts of the Tori upland —
by 241-521. while in the Gardabani and Marneuli plains — by 30-37 cases. Increase of average
annual wind speed in the mentioned period is expected by 0.3 m/s (Current change . 2008).

Taking into account the variability of air and heric in the
years of 2020-2050, it is expected the reducion of the value of the hydrothermal ratio within 0,20~
0,30 in average. In this case the hydrothermal ratio’s annual value of the study region will be 0.60
or less. In this connection it should be noted that according to the Convention developed by the
United Nations, the desertification danger threatens the regions, where the hydrothermal ratio’s
annual value is less than 0.65 (United Nations Convention. . ., 1994).

Thus, in case of justification of the climate forecast. a significant warming will occur in the
study region. Modern semiarid climate will be changed into semidesert and desert climate, the
process of desertification will be intensified, the region's semiarid landscapes — the beard grass,
thorny-barbed fields, xerophytic shrublands and light forests will be gradually replaced by the
landscapes typical to semidert and desert. A significant part of the territory of the region will be
look like the Eldari lowland plain located to the extreme southeast of it, where currently are
developed the landscapes of typical semidesert shrubs (beard grass. Salsola dendroides, and
glasswort) and thorny shrubs (Salsola ericoides, etc.). Intensification of climate aridization will

have the substantial impact on the region’s economy, first of all. on the development of agriculture
(pasture sharp degrad

occurrence of water ges, etc.).
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MHTEHCH®UKAIMS IPOUECCA ONMYCTLIHNBAHS B HU3MEHHOCTH BOCTOUYHOIT
TPY3HN U3-3A BJIMSIHHS BO3MOKHOI'O HOTENJIEHHSI KIIMMATA

3% %% L+,
Huxpaose H. *,
Ly’ nayk 0 3exae, Tocyoapemeenioit Hivu
= . pyamcaioneit cpedut, oxpansi oxpycaioweii cpedut I pysu

** ITV Bayuam Bazpamuonu Hnemumym zeocpau
Pesiome
AHQIH3 KAIMATHSCCTIX POFHOI0B JIaeT OCHOBAHHE YTBCPAIATh, MTO B Tederie 2020-2050 rr.

PesyIITaTe YBEIMUCIIS CPEAHCTOIOROM TEMIIEPATYPLI BOJIYXA, MPH HEKOTOPOM CHIACHII TOIOHOI CYyMMLL
ocatkon, Ha Teputopisx Mopekoro miockoropis 1 Hipkie-Kaprimmekoii pasmiiii, snaucnue rwipo-
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METOAMYECKHE NOJXO/IbI K OLEHKE ONMYCThIHUBAHIISI B POCCHI{ 111X

uu
KAPTOTPA®MYECKASI PEAJIM3ALIUS
Anadpeesa 0., Kyem I'.
Hucmumym sxonoeuiecko2o nougogeoenus
MI'Y wvenu M. B.Jlosonocosa, Mockea

B nactosimee Bpems, P Ha ii crekTp MeTos K OlleHKe
OICTHIHMBAHMS, CHMHON MCTOAMKM 1S OLCHKH M KapTorpaup OIYCT! He
paspaGotano.  BONBIIMHCTBO M3 CYLIECTBYIOUMX  CHIOCOGOB OTpAXKEHNs  MPOSABICHHI
oryer HA KapTax Hok 0 TH HMCHHO KapTorpadupyemoii TeppuTopim, i
{aCcTO PAcNpOCTPANAIOTES Ha BECh MACHITaGHBIH PAML, HauHHas OT KPYIHOMACIITAGHbIX — Ha ypoBlie
OTAC/HBHBIX  XO3AHCTB ¥ PafioHOB. CpeiHeMAcWITaOHBIX — Ha  YpoBHE obuacteil, 110
TablbIX — M9 0630pHOI XapakTEpPHCTHKN  SIBIEHHs OMYCTHINMBAHNA HAa YPOBHE

KPYIHBIX HPHPOIHBIX DErHOHOB WM CTPAH. 3aHUMAIOWMX Ooiblme Iwiomam. bosbioe
PacnpocTpaHenne MONYYHIH Takke CMOCOGhI  KOMIUIEKCHOrO NanamadTHO-3K0N0THIECKOro
KapTOrpaupoBaHis. NPH KOTOPIX Ha KapTOrpauUCCKIX MOLCIAX OTPAKAIOT PA3BHTHC I
PE3YIETATHI HEONArONPHATHRIX AHTPOTIOTEHILIX BO3IEHCTRUT Ha OKpY-KAIONIYIO Cpey.

B cBA3M ¢ MHOTOOOPA3sHEM Da3ylMMHBIX NOAXONOB K OLCHKE W KaprorpaupoBaHmio
ONyCTBIHMBANMA HAMH ObLIH

p HHTEp: M3 HUX M BBIGpaHB
NOAXObL. B HAMOOIbLICH CTeneHn i 30BATH

¢ {aHHbIC
AT XapaKTEPUCTHKIT COBPEMENNOT0 COCTOANIA M NPOrHO3a ONYCTHIMMBAINS Ha TepPHTOPHI
Pocceniickoii Meneparn.

B kavectBe Gasomoii Wi pemienus NOCTABNEHNBIX 3a1au HAMM GBITa HCMOb30Bala
COBOKYITHOCTh M

[010B, PaspalOTaHHBIX Ha OCHOBC HBOJHOLMOHHO-)KOJIOMHYCCKOM KOHLCHLMI
Anenns - onyctoiiusanna  (Kyer, 1996). CymnocTs KoHUEmUHH COCTOMT B cHCTeMIOM
PACCMOTPCHHH  ABIICHHA  ONYCTHHKUBAKAA, [PH KOTODOM HApSly C BBIABICHHCM HpUiNH

i Xt dKOCUCTEMa
omyCTh W ANATH3OM Np TeNCTBENITLIX CBA3Ell B M3MENMIONMXCS =
AHNC v a  TaKKe

© e CTaume CTh P @IOLWX Oyl p

pasmMuMs B HANPABMEHMAX W CKOPOCTH  DA3BHTHS  OTKAMKOR  pasHbIX kumnouenm»‘a
OlYCTHHUBAIOLUIXCS IPMPOLHBIX CHETCM (IIOWB, PACTHICHBHOCTH. Peibea) HA T€ I HHbIC
BHEIIIHNE BO3/IETCTBIS.

Jlist noctpoennst kaprorpaduueckix I'MC ocHOBHBIM TPEGOBAHNEM SBISICTCS COCTABJICHHC
OONIX 623 JTAHHEIX 10 BCEM Kapmrp«q)up)emm TIapaMeTpaM ¢ BO3MOKHOCTHIO TIOCIEYIONIEro

KapTOrpaMueckoro  NpeictaicHus  coopa ) 1o i)
arpernpoBaHIibIM napameTpaM. MMenio 9T0T noixos Gbl1 NPUHAT 1 pealn3oBaH B NPUHATON HamMH
B KauecTBe 6a30Boif OLCHKH i KapTorpad (Kycr. 1999).

Ha ocrioBe anamusa AWTepPaTYpHBIX M KapToOrpaduuecknX — HCTOYHHKOB COCTaBieH
HHOOPMALMOHHBI GaHK JAHHBIX 110 HHUNKATOPAM OIlyCTBIHUBAHNA, B KOTOPOM AUl Ka/KIAOTO 13
KOHTYPOB OCHOBFI GbITa coBpatia HMEIOUIasCs B OTKPHITOIl JIHTEPaType N KapTax Hupopmanms no
COCTOSHUIO [I0YBCHHOIO 1IOKPOBA 3@ PA3HbIC FObI M YCIOBHAM 1104BOOOPA30OBAHMS, XapaKiepy
HCTIONMH30BANNA 3eMenh 1 /Ip. (Bcero 29 nokasareneii) (Anpeesa, 2002). B paspaGorammoii FMC-
Gaspl comepkurest nudopmais 0: (1) IABHBLIX NpUYHHAX

OIIYCTBIHUBAHMS (C BO3MOKHOCTBIO
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BBUICJICHMS 10 2-X IVIABHBIX NPH4MH): (2) CONYTCTBYIOIIMX Iif omycr a0
BO3MOKHOCTHIO  BHIIETEHUS [0 6-TH BCTpe: 3 neneii  np

CIIEICTBEHHBIX cBsizeil): 3) TJIABHBIX MOTEHUHAIBHO OMNACHBIX HanpasJieHui

omyct /merpanam 0 TOKPOBA (C BO3MOKHOCTHIO BBIIENEHHs 110 2-X FIABHBIX

HanpaB/icHuii): (4) CONYTCTBYIOWMX NOTCHUNAILHO ONACHBIX HANPABICHUAX OIYCThIHHBAHMS/
nerpaanun 0 mokposa (¢ BIO no 6-ti; (5) Bo3jeiicTBHe
OIIHOBPEMCHHO ~ HCCKOJIBKHX  [IPMUMH  OIIyCT) a

7 T

Hanpasiennit); (6) TMABHBIX HANPABJEHMAX AKTYanbHOIl Jerpazaiid TOUBEHHOTO MOKposa (¢

BO3MOKHOCTBIO BBUICJICHHS 10 2-X IJIABHBIX Hanpasjichuii); (7) CONyTCTBYIOWMX HAlPaBICHUAX

AKTYallbHOW  ZIerpajiallii  TMOYBEHHOro TIOKPOBA (C  BO3MOYKHOCTRIO  BBIIENEHHs 10  4-X
P BCTP i).

BonbImHCTBO M3 KOHTYPOB KapThl B TIpHYHH U it onycT)

ABISIOTCS  KOMILICKCHBIMH, TO €CTh BO MHOMMX KOHTYPaX —[MarHOCTHPYETCS HCCKOJIBKHX

omycT B pasmoii crenemn. Kpome Toro, B Tex ke
KOHTYPaX MOKET OTMEUaThCs TAKKE M NOTCHUMAIbHAS ONACHOCTb PA3BHTHA APYIMX HPOLECCOB
OMYCTHIHMBAHMSA, B HACTOsIIEE BPeMs aKTHBHO He NposBasionmxcs. B pesynntate paGoth Ghuin
COCTAB/ICHBI CEPHH KAPT, B TOM 9HCJIC OHHAPHBIX, OTPAKAKLMX MACLUTA0b! H CTCHICHb TPOABJICHAS
Kayk/I0TO M3 TIapaMeTpoR OmycThIHiBanms. KapThl Gbilli CBeNeHbl B eMHbII AT/IaC ONyCThIHHBAHAS
(Macwrab 1:2.5 MIIH.), BKIIOYABLIKIT 3 OCHOBHEIC 1 27 BCHOMOTATE/IBHBIX KapT, OPraHW30BAHHBIX B
3 TemaTuueckux Grioka:

1 610K - Hpyriusbl ONYCThIHUBAHMS/ AeIPajaiii I0UBCHHOTO 110KPOBa:

11 670K - OnacHOCT ONyCThINNUBANHS/ JIerpalallui NOYBEHHOT0 MOKPOBA;

11T 6ok - AkTys

(e Kapra onyct P® (maciirad 1:1,5 M) npescTapsiena B BeKTOPHOM
(opmarte n peztakTHpyeTes 110 couepkanmo 6assl qanumix (Kyer n ap., 2002: Kust, Andreeva et. al.
2011) Tlpn cocTamienuu 5Toif KapThl Ha Gase KOCMIMECKHX CHUMKOB Obul paspaoTtan

IbHBIC onycr Aerpasaunn 0 HOKPOBA.

ClEUMABHBL JIOTMMCCKUil anropiT™. B KakiIoM KOHKPETHOM Cly4ae IKCICPTHBIM 1yTeM Ha
it b p 51 BCE JINArHOCTHPYEMble B KONTYpPe NPHUHHbI
H HANpABICHUS ONYCThIHUBaHWA. [Ipn TOM NPHOPHICT OTHACTCS AKTYIbHOMY TPEHLY 1O

CPaBIEHNIO ¢ OMACHOCTHIO OMYCTRINMBAHMA BHE 3aBHCHMOCTH OT CTemeneii ux nposenenus. B
KauecTBe BEAYUICIO TPCHUA HA3HAYACTCS TOT, KOTOPbIl MMeel HanGolee BbIPAKCHHBIC HA
KOCMHUECKHX CHMMKAX ~(DU3MOHOMHYECKHE MWIUIMKATOphl, MPOABIAIONIMECH B 1BeTe, TOHE,
CTPYKTYpe U TeKeType (hOTOM300Pa/KEHHS KOHKPETHOIO KoHTypa. COOTBETCTBCHHO, B KauecTBe
Be/lylileli NpUMMHBL HA3HAYAETCS TO BOICHCTBHE, KOTOPOE NMPHBOJIMT K BO3HMKHOBEHMIO HIH
YCWICHHIO BELYLIEro TpeHza. B ciryyae HEOMHO3HATHOCTH IIPHHIMAEMOTO PELICHIS (KAK IPaBIJIO,
B CJTyuae paBHONPABHOCTH MHIMKATOPOB) TPEHIbl PAKHPYIOTCS MO NPHOPHTETAM, W B KauecTse
BEYLICr0 Ha3HAYaeTCs TOT. KOTOPbIC CTOMT paHblue B psay npuopureros. Ta ske npoueaypa
TIPOBO/IUTCS TIPH Befymedi np) OMyCT!

Takiv o0pasoM, obwas kaprorpaupyemas IUIOmaus COCTaBmia okorno 1576000 km
TT701ma/b 3eMelb, MoIBepIKeHHbIX OMYCTHIHIBAHMIO, cocTaBina 1 190 257 KM, 4TO COOTBETCTBYET
75,52% paccMaTpHBaeMoil TeppuTOpuI Win 0KoJio 7,5% tepputopin Poccuiickoii ®exepanyn.
KpoMe TOro, NOTOJHMTENEHO 3eM/IH, TOTSHIMANBHO ONACHHIE B OTHOLICHIHH OMNYCTHIHHBAHUA

pactpoctpatetsl Ha 169 111 kv®, uto cocrasisier Gosiee 10% kaprorpadupyemoii Teppuropui.
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Tonbko menee 1% (0.93%) pacematpuBacMBIX 3eMenb He P onyer it

BO3/IEHCTBHIO NPHYHH OMyCThINMBANIS. BMecTe ¢ Tem, Gontee ueM Ha 6% TeppHTOPHM OTMENaIOTCA
TIPOTPAlIALMOHHBIC ABJICHNS.

Pacnpoc TPHYMH OMyCT KaK MPaBHIIO, MPHYPOUEHO K CIOKHBIIMMCA
UCHTpaM  3eMJICAECIIMA, CEIBbCKOTO XO3siicTBA M HPOMBILUICHHOCTH. Cornacho TOJTyYCHHBIM
JIaHHBIM, TJIABHBIMH 110 onycTl ABJIAIOTCA: BOJIHAs
9po3us (B P it crencnn) u gy p n X CpXHOCTEH
(B cnaGoii cremenn). uto B 0GOMX CcywasxX cocTamnser okofo 2% oT paccMatpuBaeMoii
TEPPUTOPHH. [JIABHBIMK aKTY OITyCTI nerpanawin 0
nokpmxa Ha paccMaTpHBaeMoii TePPUTOPHH SRIAOTCS BOHAS PO3NA MOUB (1A miomam 532593
) 1 p < 1 Teii (Ha wiowamm 290958 km?).

B oBoux cnywasx PPUTOPHH, OmyCT] B it
cTeneHn.

B nactosimee Bpevs Kapra omycteimmpamms Pd B macmrabe 1:1.5 wmn. smnsercs
CLHHCTBEHHBII ONBLITOM HanGoliee NOIHOrO MenoMb3oBatis nomxonos KBO OOI s oucwkn
ormyCT! B Poccin na ¢ yposiie, NpoBeCTH pasHbIX

TeppuTopHii Pocern Ha Gase eAHHOTO METOLOMIOMIMECKOr0 H01X01a.
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METHODS FOR DESERTIFICATION ASSESSME!
AND DESERTIFICATION MAPPING

IN RUSSIA

Andreeva O., Kust G.
Institute of Ecological Soil Science,
Moscow Lomonosov State Univer:

1y, Moscow
Summary

The problem of of such a

within big variety of
landscapes and causes of land degradation in Russia is extremely urgent. The objective was to justify methods
and approaches to the desertification assessment and mapping. which would serve not only for the purpose of
reviewing the state of desertification. but also for real-time monitoring at the federal leve

and economic

planning. Tt is shown that mapping is the most informative way to reflect the phenomena of environmental

The basic for desertification mapping are type. degree, rate, causes. and risk. It is
shown that the indicators of soil and soil cover are the most significant for the assessment and mapping of
desertification for the south of Ru
The parameters of the soil cover state are used for the determination of: boundaries of mapping area. main
causes of land degradation, diagnosis of actual and potential desertification trends, as well as in the diagnosis
of the desertification degree by of y and past states of soils and soil cover.
By the use of selected indicators (state of soil and soil cover, and other landscape components) the methods for
mapping of desertification / land degradation were updated and adapted to the territory of the Russian
Federation. The GIS referenced databases were also composed reflecting the basic parameters of
desertification: causes, trends, degree. and risk. Desertification maps were submitted on a scale of 2.5
and 1.5 million, which show that the area of lands prone to desertification amounted to more than 1.19 million
of Russia, or about 7% of

. especially for arcas deprived to 70-80% of the natural vegetation cover

million

square ki, which corresponds o the 75.5% of the mapping arid and semi-arid 4
the territory of the Russian Federation. In uddmnn the lands pmcnlldlly dangerous to desertification occupy an
area of 169,000 square km. A Jological for dese) and mapping at the
federal level was developed on the base of the use of remote sensing and automatic interpretation of space

imagery.
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JAENCTRUAE. AHTPOTIOTEHHON HATPY3KN HA ®UTOLLE! H()}mfﬁ nrusd
B YCHOBUAX T'NIOBANBHOTO NOTENJEHUA

ﬁl\‘

Canykeaose E.*, Heanuweuau H.**,, Focebaueunu M. **
*TT'Y, Hucmumym 2eoepagpu Baxywimu bacpamuon

FELTUCmUYM PAOUO0A U HKOA0U EPYIUNCKOZO AePAPNOZO YUsEpCUmena

Wsyuenne COCTOSIHUS DKOCHCTEM, HX (DYHKUMOHMPOBAHMSA H YCTOMYNBOCTH B YCJIOBHAX
AHTPOTIOTEHHOr0  NPECCHHra  HEBO3MOKHO 0e3  KOMIIGKCHOTO — HM3YYeHHs HX  OCHOBHOIl
cocT i1, B 4acTHOCTH-(ir Wsyuenue pi 3 gTOB ¢ THX NO3MIMIT
IPEACTAB/ISCT MHTCPEC ¢ TOYKHM 3PCHHS OXPaHbl KAK CAMHX PACTHTE/IbHBIX acCOUMALMii. Tak 1
OKPY/KAIOIICH CPeibl B LEIIOM, H CTAHOBUTCA BCE Golee aKTYalIbHBIM, B CBSI3H ¢ HEOOXOMMMOCTBIO
coXpaHeHIs kak 61Opa3sHOOGpA3HA. TAK H NPHPO/IHLIX KOMIIEKCOB M €CTECTREHHBIN alIuadToB,
PacTHTC/IbHBIT  KOMIIOHCHT DKOCHCTEM B YCJIOBHMSX aHTPONOTCHHOTO BO3ACHCTBHS NPOABIACT
creunIICCKue PeakLuii Ha BO3ACHCTBIC: W3MCHACTCS PACTHTCIBHOCTD, CHIDKACTCS YCTOIMNBOCTE

X Grior (OpMHPYIOTCA KaueCTBeHHO HOBbie (NIOPHCTHUECKHE KOMIIEKCH H
CHHAHTPOMHbIE COOGIIECTRA, MIMENAIOTCS TPANMIE! M PasMephl apeasioB MHOTHX BH/IOB pacTenii,
M3MCHSACTCS CTPYKTYPa M 9HMCIICHHOCTH HX HOMYJALMI, OTACIbHBIC BHIbI Heuesalor. Msyuchne
TIOCNIENICTBHIT STUX TPOIECCOB, @ Takke H3yueHue COCTOAHMS (UTONEHO30B, MX JHHAMIKH,
TONEPANTHOCTH, TEHE3NCA CTAHOBMTCA B HAcTosliee BPeMsi BcE Gonee aKTyanbHbIM. Kak Juis

piy TOB, yCTOIMMBOCTH CCTCCTBCHHBIX (DHTOLCHO30B. Tak W uis
060CHOB: HAYYHBIX 1101 1o o TCIBHBIX  MCPONpHATHiT
(Tlonskosa, 2004).

LenecooGpasHo  pasindath —Harpysky Ha UPHPOUHBIC M NIPHPOIHO-AHTPONIOICHHbIC
rrer. Ml npup X I ) moGoe  BosuciicTBie ABAACTCS  Harpyskoil. s
c6anancHpoBaHioro MPHPOIHO-aHTPONOTeHHOTO JananiadTa HArpy3Koii 1
BO3ACHCTBHE, NPOM3BOLNMOC CBEPX paH

HO CUNTATh HOBOE

sieiicTytomero. OCoGEHHO YA3BHMA VIS HATPY30K
HPUPOLHA COCTABSIOWIAA aHTPOHOTeHHOro Janawadra (Bonavipes u ap., 2008. Ksauaknuse,
2006. Vorcon, 2001). [Tpu nperbilnenni Harpy3ok MpUpo/Nble CBOMCTEA MOTYT PE3KO HApYIIaThes,
4TO BeleT K M3MEeHeHMio Bcero amtpororenioro nanmmadra (Camyksanze. 2006). Onumm i3
NOGOUHBIX CIICLCTBHIT AHTPOIIOICHHOIO BOACHCTBIA ABISIOTCH W3MCHCHMS TCIUIOBOIO OanaHca
3eMHOIT 10BepXHOCTH 1 atmocdepsl. OaHaKko MX BIMAHNC Ha2 TCIUIOBOI Gasianc B paie ciyuacs
UPOTHEOPEtNBO. Tak, HAPUMED. TIBUICBHIC YACTHLLI HOIVIOWAKT IIMHHOBOJIHOBOC H3IyUCHHE 1
TCM CaMBIM YCHJIHBAKOT NAPHUKOBBI SPCKT. HO OHI JKE CHOCOGCTBYIOT 00PA30BANIIK) 00JIAKOB,
KOTOphIE OTPAkKAIOT CONHEuHble JIyul 1 YBEAHUHBAIOT MOTEPIO Jyunctoii sueprin. CXomibie
SABNEHNA  HAGMONAIOTCA MPH  YBENHYENHH KOHIUEHTPAIMK YIIEKHCIOro rasa: 3TOT nporece

C1aCTCA PasBUTHEM 00 TH, KOTOpas NOJKHA 0Ciabasth napHukoBbiit sddexr. o
CHX TIOP MBI €llle TUIOXO 3HaeM Kak MeXaHi3M TeXHOTEHHOTro BO3NeliCTBHS Ha JKONOTHUECKHE
MPOLIECCHl, TaK 1 XapakTep KIMMATHUCCKNX KOJeGanmii, MpONCXOMANMX B CHJTY €CTECTBEHHBIX
npuanH. Tak 4TO HOCTATOMHO CJOKHO OTUC/IMTL TCXHOTCHHBI «BKJIAL» B HadioaoLmecs
TCHICHUNM N3MCHEHNS TEPMMKH KAK 1PH  H3YUCHMH OTAC/HBHBIX (DMTOLCHO30B, TaK 1 B

MacITaGHbIX p Ha  r706;

yposue.  Vexons w3
ke 0,HaMH  TIp noka BO3MOKHBII  MeXannsm
M3MCHEHII JIaH A TOB 1IPH AHTPOIIOICHHOM BO3ICHCTBIA B YCIAOBHSAX BBHICOKHX TEMIIECPATYp.
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OnuuM 13 y3110BBIX apaxTep ii yeToituuocTh TeHiTT
Pa3IMYHBIM BHIAM QHTPOIIOICHHOMN HATPY3KH ABIACTCA THAPOJIOIHYCCKHUIT PEKIM W CBS3aHHBIH ¢
HHM yCTOIUHBOCTh K MOBKILIEHHbIM TeMnepaTypam. [TpoBeieHnble HaMil HCCNeI0BaMs NOKA3ann
MH " CIIHpP2 TIPH BO3CHCTBUN TaKMX HOBPEKIAIOWMX (PAKTOPAX Kak

TOKC/BIC  MCTAWIbl, MEIKOAHCIUCPCHAA NbUlb M Paiuaums. ECTECTBEHHO, 410 CHIDKCHHE

B YCTOBHAX i TeMrepaTyphl 3HAUHTENILHO CHIKAET KapOyCTONYMBOCTE
KaK OT/IENbHBIX PACTEHHIT, TaK W (PUTOIIEHO30B B 1IE/IOM.

Juis wsyuenms ddexta IMEHEHS PARIMUHBIX NAPAMETPOB NAHAIADTOB C Pa3/HUHBIM
YPOBHEM QHTPOTIOTCHHOI! HAPY3KN HAMHU GbUIH NOZ0GPAHBI 30HbL NPIICrAILIME K KpylHEHLIeMy
B I'pysun kaphepHOMy KoMIiekcy «Maneyn»¥ H3BecTKOBBIi KapbepHBIH KOMIITEKC B
Jenorummcnxapo (Puc.1).

Puc.1 3omb1

eparypHoro pexma
A~ 30 Kapvepa copno-oGozamumensnoe npeonpusmus "Maoneym”,
B~ sona npunezaiouan x ussecmrosomy xapvepy Jledoniuc ykapo
1-30Ha C SUHUNGTBHbLM YPOSHEM GHIPONOZEHHON HAZPYIKY,
2a0macy cucmenoi G 00po: u axmusnoil ce u
3-301a. Henocpedcmaenno npurezaionas x Kapep
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Kpiteprem (pu3noiorieckoro cocrosnns GUTOUCHO30B 1 HX YCTOIMIBOCTI, B Y EOBHAN
TIOBBIIICHHON  TeMIIepaTyphl CIYKMIO CPABHHTENbHAA TEMMEpAaTypa MOBEPXHOCTH pacTeHHii,
BriGpanHas i MOHMTOPMHIA TCPPHTOPHA GbUIa pasielicHa HAa TPH YCIOBHBIC 3OMBL
MUHHMAILIBIM YPOBHEM aHTPOTIOTHHOI Harpy3ki, ¢ pasBeTBICHHOM CHCTEMOI aBTOMOGHILHBIX
JOpOr M AKTHBHOI  CCIBCKOXO3ANCTBEHHON MHPACTPyKTYpoil M 30Ha  HENOCPEACTBEHHO
NpHIIeralonias K kaphepy.
TTOBEPXHOCTHOE  CKAHMPOBAHHC TEMIICPATYp TIPH HOMOL JIa3ePHONO HCTAHWHOHHOTO
pa Bbl Ch, UTO TPH Y TemnepatypHoM pekime (10 30°C) nosepxiocTiias
TEMIIEPATYPa HOCHIIA BO BCCX HCCIHIEIYCMBIX 30HAX OTHOCHTCILHO OAHOPOHBIT XapakTep. Byecte
© TeM, MPH IKCTPEMANLHOM YPOBHE, /18 anioro nanmmadra, Temnepatyphom pexkime (40°C
Bbile) 3aukcnpoBana 3-6°C yBEIMUCHHC TOBEPXHOCTHOI TeMIep:

rypsl BO 2 M 3 30Hax 1o
cpartennio ¢ l-ofi sonofi. Mmenno >t namible, yGeanTeqhHO CRIZIETENBCTBYIOT O TOM, UTO
(PHTOLEHO3BI ¢ BLICOKHM YPOBHEM aHTPOIIOICHHOIl HArPY3KIL MOIYT ObITb MCHEE YCTOIMMBLI TIpH
D00 ILHBIME - KIMMATIMCCKUM  H3MEHCHUSIM,  4T0  GE3YCIIOBHO, JOJIKHO  YMMTBIBATLCS  1PH
MPOrHO3HPOBAHNM  COCTOANNA  PETHOHAMBHBIX  MTAWAMADTOB B  YCAOBWAX  IKCTPEMATbHbIX
TemIeparyp.

Ha ocloBanun nonyuenisx SKCNepuMenTaIbHbIX TAHIBIX TIOKA3aHO, YTO MPH HOPMATbHbIX
IKOJIONHMECKHX  YCIOBUAX  (PUTOLCHO3BI  CHOCOGHBI  BHUICPKHBATE  3HAYMTEIbHBIC HAIPY3KH
IKCTPEMAIbHBIX TeMnepaTyp. BMecTe ¢ TeM H3MeHeNNA, BLI3BAHHbIE aHTPONOTEHHbIMH (aKTOPaMI,
SHATMTEILHO CHIDKAIOT YCTONMMBOCTE (GHTOLCHO30B. M €Cl B YCIIOBUAX CPABHUTENLHO CAGLIX
TEMNEPaTypHBIX H3MEleHiii 3TH Mpollecchi HUBEANPYIOTCA 3@ CYeT MPUPOHOI YCTOIMMMRBOCTH

pax > T HeoOpaTuMbie CyK e

10 IIpH IKCTPeMa X TemIep:

NIPOIIECChI, M3MEHAIONIHE He TOBKO BHIOBOI COCTAB (UTOICHO30R, HO I TAHANATH B LIEN0M.
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ANTHROPOGENIC LOAD IMPACT ON PHYTOCENOSES IN THE
GLOBAL WARMING CONDITIONS

E.D.*, IvanishviliN.I**, iliMLE. *
* ISU, Vakhushti Bagrationi Institute of Geographya
*Institute of Radiology and Ecology of the Georgian Agrarian University

Summary

In the work the regularitics of influence of pogenic load on phy s in the conditions of
high temperature regimes is shown. As an model visual envi s which are d by
zones with various levels of an anth ic load and soil-climati tions have been chosen. By means of

ecological monitoring various rates of changes of intensity of process of aridization of the ccosystems
adjoining 1o technogenic land:
anthropogenic load oceur su

capes have been fixed. In particular it

shown, that in zones with a high
and the transformations of vi
subsequent to this process. One of principal causes of this phenomenon for various zones of Georgia with high
indicators record-breaking heat

sion changes of phytocenos al environments

. are changes of temperature and hydrological regimes of phytocenosis. Along
with ecological monitoring of such zones researches of influence of various damaging factors on stability. both
separate plants. and phytocenosis as a whole have been carried out. It is shown, that at influence of such strong
damaging factors as heavy metals. the dust, ionizing radiation. change not only a normal regime of

consumption of a moisture. but also stability to extreme temperatures
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HUCCJIEAOBAHMSI MI3MEHEHUSI KJIMMATA B IPY3UN B COBMECTHBIN 115 5
PABOTAX MHCTUTYTOB I'EOTPA®UU U TEO®U3UKU

Boaaweunu H.*, Tnowmu H.**
XTIV I 2 padyu un. Baxyumu 5

** TV Hnemumym zeopusuru uw. M. Hooua

3a Toibl CBOCrO CYWICCTBOBAHWS HHCTHTYT reorpadun mM. Baxywrn Barpationn s
nipoliecce  CBOeli AeSTEMLHOCTH NOCTOAHO HMEN LIMPOKHE CBS3M €O MHOTHMH BeIyIiu

oTeuect n 3apy CIILCKHUMH - OpranusaumsivMu. OnuiuM 3
BaKHEHINIX NAPTHEPOR CPe/IN STHX OpraHu3aINil SBIseTCH MHCTUTYT reodusukn um. M. Honma,
B nocienune Ba IECATIICTHS OCHOBHOE HANPABICHAC COBMECTHBIX paGoT mHCTI

0B
reorpauu u reod , B TECHOM i) BE C HHCTHTYTOM THAPOMETEOPOIOrHH, GhII0
CBSI3aHO C LIKP TaGHBIMI it Kimmarta I'pysnm,
Baxuble pesynbrathl Ghuin npu MHOTosIeTHE TaKHX

BOKHBIX KIIMMaTOOGpasyloumx (hakropos, kak ofiiee ajposonbHoe 3arpsisHenne arvMocdiepsl,
061auHOCTL, TyMalki, O0liee colepikalis 030Ma W p. Msyueno mmasmme a3posonbHoro
3ArPASHEHNA aTMOC(CPB! Ha M3MCHUIBOCTH PAMINYHBIX XapaKTepUCTHK KiHMara (conueunas
pannaiis, 0G1auHoCTh, TyMalibl H 1Ip.).

Pesyipratel neenenosanmii MHoronerix BapHALUtii a3PO30JILHOM  ONTHUCCKON Tomu
aTMOCQephl /1A OTHENbHKIX NyHKTOB ['PysHin n B netom s Tepputopun T'py3un Guuim
npeAcTaBicHbl B pabotax (Amiranashvili, ....1999, 2000b, 2004. 2005; Tavartkiladze, 2006). B
HaCTHOCTH GO MOJTYHEHO, U4TO POCT OBIIEr0 a3p030NLHOr0 3arpasuenns atmocdepsl B pysun ¢
1928 1o 1990 rr. nmeer it xapakrep. B

Gbuo
uTo obirero apo3 0 sarpasnenus B Ipysum (T6mmicn) w ma
Cepeprom Kaekase (KneoBozck) mveer exomblii Xapakrep (AMupanawBmy, ..., 2013).

Hapsny ¢ muoronetueii nunammukoii PO30JILHOTO  3arpssienus arMocdepsl Ghumi
M3YHCHBL IPOCTPAHCTBCHHO-BPEMCHHbIC XapAaKTCPHCTHKH TymaHoB (Amiranashvili, ... 1998,
2001), mmknedi u obieit o6naunoctn (Amiranashvili, ..., 2000a). oblmiero comepkanus 03oHa n
KOHUCHTpAUHH NPUICMHOTO 030Ha (Amiranashvili, ... 2005: Tapaprxmws «s 2006). Bbuia
OlIEHEla POk a3p030/IKHOTO 3ArpAsHeNis aTMOChEP! B H3MEHYHBOCTH PANHAILIONION0 pesKiMa
armocdepsr (Ami shvili. ... 2005; Ami ili.. ... 2000a, 2000b. 2004a). oGnaunoctn
(Amiranashvili 2004b), tymanos (Amiranashvili.. ... 2001). Haitzens crsin obero
@OPO3OJILHOIO  3AIPASHCHIA  ATMOCEPh ¢ 3arPS3HCHHSM  IPMIEMHOTO  ClIOSI BO3AYXa
(Amiranashvili, ..., 2007a), BeisBaen et Synnnx aneii B yposne sarpasuenns atMocephi B
Tommen (Amiranashvili n ap., 2007b), oupenciena sasicimocts 3arpsi3HeHNA aTmMocgepbl o1
OTHOCHTE/bHOM BraknocTh Bosyxa (Tavartkiladze, .., 1999; Tavartkiladze, ..., 2007)

B nocienne romss Gsin man mviyse paGoram no ouckke OIKHIACMBIX  H3MEHEHHT
KinMata (ia mpHMepe TeMIepaTypel BO3TyXa B T6umucn) ¢ ucnonbsosanyem PasAnIbIX
cratnerinieckux Meronos (Tapaprxiianse, ..., 2008).

Armioreem 3THX Hccne0BanHil GbIIO npucysknenne B 2009 rosty rpynme eyiux YUEHBIX
MHCTHTYTOB reorpadgui (K.

BaPTKILIAI3E)., reodu3nkm (A.AmnpanawBuim) "
THIPC ponorun (H. Ber ) i npemim T'py3nn 3a 1wk paGoT B oGnacTi
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miMeHeHis kmMata Ipysun (B ToM  uncie # o Moorpamii  Amiranashvili, ...,22GH5110900
TapapTkunanse, ..., 2006) .

11 racTes (Th y COBMECTHBIC a TaKKe 00 1T
YCWIIHA JUTS PEIICHHs HOBBIX 3a/au HayYHOTO M MPHKJAIHOTO 3HAUEHHs, B YaCTHOCTH TaKHX, Kak
paspaboTKa peKOMEHIALMII 110 aJaNTalMyi K 0KHIACMOMY M3MCHCHUIO KiMMaTta, Goliee neTaibHoe

paHee Ha4yaToro HYECKOro KYPOPTHBIX H TYPHCTHYECKHUX 30H
I'pysun (AmnpasawBsmi, ..., 1994, 2008: Caakamswim. ..., 2008) 1 up.
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STUDIES OF CLIMATE CHANGE IN GEORGIA IN THE JOINT WORKS OF INSTITUTES OF
GEOGRAPHY AND GEOPHYSICS

Bolashvili N*., Ghlonti N.**

*TSU Vakhushti Bagrationi Institute of Geography
Y

M. Nodia Institute of Geophysics
Summary

The long-term dynamics of the total pollution of atmosphere. cloudiness. fogs. total ozone content. ete.
is investigated: the influence of the acrosol pollution of atmosphere on the changeability of solar radiation.
cloudiness, fogs. etc. is studied: the estimation of expected changes of some climatic elements is carried out. It
is intended to continue the indi

ted joint studies. and to also combine efforts for the solution of the new
problems of scientific and applied importance.

Jlurepartypa
Avimpanamsin A, Jbxmmikapuan J1, Homst A.. Ta

wmse 3., Cennammin P. (1994) — Coxepwanie

OPOOHOB H CCTECTRCHAN PAHOAKTHBHOCTL ROYIYXa B 1xanryGexoii nemepe. AH Ipysimm, Towmch, c.
53.

Avpanamsim AT, Jowmnazse T Jbk.. Memmkamse T M., Lnkapmnmm KL, Ynxaanse B.A. (2008) -

A3pOHOHHK COCTOAHME U B 11y

reodmsnkn um. M. Howa, 1. 60. ISSN 1512-1135. Tonancn, ¢. 206-212.

Gexoii nemepe, Tp. Mnernryra

145



7z

YAM359%

Asmpanaumsim AT, Tapaprinsuie KA, Kupuenko AA., Koprywosa 3.B.. Tlosononkas 1T Cfi’
LA, (2013) - Jlnmaiica a5posoaHoro sarpsstetia armocepst b Towmicn n K C6. Tpyon
Hcruryra [ posorn I'pysutickoro T oV Tpysun. —1.119, ISSN 1512

—0902, Tommcn —c. 212 -215.

Caaxampnin H. M., Tabuase MUIIL. Tapxan-M Wi, 3K, A ALY
Kupxuramze [J1, Memkanse I'. M., Homwst AT, Tapxanmsnan AT, Ynxame B.A.. Jlomnnage I'.Jx.,
ykapumsum KJ1. Yemse JUT. (2008) - Kaumariieckue, aspoHOHMAHONHEE H paoforiHeckie

. KyPOPTHO-TY o kowmmekca 1. IxwmyGo, Tp.  Huctmyra
rupomereoposiorn, 1. 115, ISSN 1512-0902. Tonmac, ¢. 31 —40.

Tasaprxknnanse K.A, Amupanamsum AT, (2008) — OXHIaeMbic M3MCHCHHS TEMITEPATyPHl BO3YXa B T.
T6nancn. Tp. Hucruryra ruipomereoposiornn, 1. 115, ISSN 1512-0902, Toummcn, c. 57— 65.

Amiranashvili A.G.. Amiranashvili V.A.. Gzirishvili T.G.. Kharchilava J.F., Tavartkiladze K.A. (2005) -
Modern Climate Change in Georgia. Radiatively Active Small Atmospheric Admixtures, Monograph,
Trans. of M. Nodia Institute of Geophysics of Georgian Acad. of Sc., vol. LIX. ISSN 1512-1135, Tbilisi, P
128.

Amiranashvili A., Amiranashvili V.. Gzirishvili T.. Kolesnikov Yu., Tavartkiladze K. (2000a) - Spatial-
‘Temporary Variations of Total and Lower Layer Cloudiness Over the Georgian Territory. Proc.13
Int.Conf. on Clouds and Precipitation,Reno, Nevada,USA, August. 14-18, vol.2. p. 1159-1162 .

Amiranashvili A., Amiranashvili V., Khurodze T.. Tavartkiladze K.. Tsitskishvili M. (2000b) - Some
Characteristics of the Acrosol Pollution of the Atmosphere Over the Territory of Kakheti in the Warm
Season, Proc. Int. Conf. Dedic. to Memory of Prof. A. Sutugin, Moscow. Russia, June 26-30, p. 128-129.

Amiranashvili A.G.. Amiranashvili V.A.. Kirkitadze D.D, Tavartkiladze K.A. (2004) - Some Results of
Investigation of Variations of the Atmospheric Acrosol Optical Depth in Thilisi, Proc. 16® Int. Conf. on
Nucleation& Atmospheric Acrosols. Kyoto, Japan, 26-30 July. p. 416-419.

i ili A.G., i ili V.A., Kirkitadze D.D.. Tavartkiladze K.A. (2007 a) - Connection Between
Atmospheric Aerosol Optical Depth and Acrosol Particle Number Concentration in the Air in Thilisi. Proc.
17" Int. Cont. on Nucleation& Atmospheric Acrosols, Galway, Ireland. 13-18 August, p. 865-870.

Amiranashvili A.G., Amiranashvili V.A.. Kirkitadze D.D.. Tavartkiladze K.A. (2007 b) - Weekly Distribution
of the Aerosol Pollution of the Atmosphere in Thilisi, Proc. 17" Int. Conf. on Nucleation& Atmospheric
Acrosols, Galway. Ireland, 13-18 August, p.756-760.

i AG, A V.A., Tavartkiladze K.A. (1998) - Spatial-Temporary Variations of the
Number of Fog Days Per Year in Georgia, Proc.1% Int. Conf. on Fog and Fog Collection, Vancouver.
Canada, July 19-24, p. 357-360.

A i A V..Ta adze K. (1999) ~ Dynamics of the Acrosol Pollution of the
Atmosphere in (:eorgm in 1956-1990, J. Acrosol Sci, Pergamon, vol.30, Suppl.i, p. S667-5665.

Amiranashvili A., Amiranashvili V.. Tavartkiladze K. (2000a) - Acrosol Pollution of the Atmosphere and lts
Influence on Direct Solar Radiation in Some Regions of Georgia. Proc.15th Int. Conf. on Nucleation and
Atmospheric Acrosols. Rolla, Missouri. USA. August. 6-11. AIP, Conference Proc..vol.535, Melville, New
York, p. 605-607.

Amiranashvili A.. Amiranashvili V., Tavartkiladze K. (2000b) - Influence of Cloudiness Trends on the Total
Solar Radiation in Tbilisi, Proc.13th Int. Conf. on Clouds and Precipitation, Reno, Nevada, USA, August
14-18, vol.2, p. 876-877.

Amiranashvili A.. Ami ili V.. Tavartki K. (2001) - Comparative Analysis of Long-Term
Variations of Number of Fog Days Per Year and Various Climateforming Factors in Georgia, Proc. 2th Int
Conf. on Fog and Fog Collection,St.John's, Canada. July 15-20, p. 361-364.

146




i A.G. Ami ili VA, T: i KA. (2004a) - Effect of the Variability i b =0

Aerosols on the Short-Wave Solar Radiation Fluxes. Proc. 16" International Confererice on 222
Nucleation&Atmospheric Aerosols, Kyoto, Japan, 26-30 July. p. 706-709.
i ili A.G.. Ami ili V.A., Tavartkiladze K.A. (2004b)- Influence of Cloudiness and Acrosol
Pollution ‘Trends on the Total Solar Radiation in Some non Industrial Regions of Georgia, Proc.
14"International Conference on Clouds and Precipitation, Bologna. Haly.18-23 July . p. 3 1 217.1-
312172,

Tavartkiladze K.A.. Amiranashvili A.G. (2007) - The Influence of Relative Humidity on the Changeability of
the Atmospheric Aerosol Optical Depth. Proc. 17" Int. Conf. on Nucleation&Atmospheric Aerosols.
Galway, Ireland, 13-18 August, p. 761-765.

Tavartkiladze K.. Begalishvili N.. Kharchilava J.. Mumladze D., Amiranashvili A.. Vachnadze J.. Shengelia ..

i i V. (2006) - C v Climate Change in Georgia. Regime of Some Climate Parameters

and their Variability, Georgian Acad. of Sc., Inst. of Geography, Geophysics and Hidrometcorology.
Monograph, ISBN 99928-885-4.7, Thilisi. 177 p.. (in Georgian).

Tavartkiladze K. Shengelia L, Amiranashvili A.. Amiranashvili V. (1999) = The Influence of Relative
Humidity on the Optical Properties of Atmospheric Acrosols, J. Acrosol Sci, Pergamon, vol.30, Suppl.1, p.
5639-5640.

147




EARTH AXIAL PRECESSION, SUN AND CLIMATE CHANGE

Tatishvili M. *, Mkurnalidze I. *, Kaishauri M. **
*Institute of Hydrometeorology
**Regional Center for Geophysical, Ecological and Economical researches

The real drivers of climate are the Sun’s insolation (light and heat), its magnetic flux, and the
relative position and orientation of the Earth to the Sun. There are three main positional variations
of the Earth and Sun, called Milankovitch cycles: Orbital Eccentricity, Axial Obliquity (tilt), and
Precession of the Equinoxes. These cycles affect the amount and location of sunlight impinging on
the earth.

Axial p ion is a gravity-induced, slow, and i change in the orientation of an
astronomical body's rotational axis. In particular, it refers to the gradual shifi in the orientation
of Earth's axis of rotation, which, similar to a wobbling top, traces out a pair of cones joined at
their apices in a cycle of approximately 26.000 years (called a Great or Platonic Year). The term
"precession” typically refers only to this largest secular motion; other changes in the alignment of
Earth's axis — nutation and polar motion — are much smaller in magnitude (Pidwirny M. 2006).

Earth's precession was historically called the precession of the equinoxes, because
the equinoxes moved westward along the ecliptic relative to the fixed stars. opposite to the motion
of the Sun along the ecliptic. With improvements in the ability to calculate the gravitational force
between and among planets during the first half of the ni h century, it was ized that the
ecliptic itself moved slightly, which was named planetary precession, as early as 1863, while the
dominant component was named lunisolar prec
p ion. instead of precession of the

Lunisolar prec

on. Their combination was named general

sion is caused by the gravitational forces of the Moon and Sun on Earth's
equatorial bulge, causing Earth's axis to move with respect to inertial space. Planetary precession
(an advance) is due to the small angle between the gravitational force of the other planets on Earth
and its orbital plane (the ecliptic). causing the plane of the ecliptic to shift slightly relative to inertial
space. Lunisolar precession is about 500 times greater than planetary precession. In addition to the
Moon and Sun, the other planets also cause a small movement of Earth's axis in inertial space. The
precession of the Earth's axis has a number of observable effec

First, the positions of the south
and north celestial poles appear to move in circles against the space-fixed backdrop of stars,
completing one circuit in 25.772 Julian vears (2000 rate). Thus, while today the star Polaris lies
approximately at the north celestial pole, this will change over time, and other stars will become the
"north star". In approximately 3200 years, the star Gamma Cephei in the Cepheus constellation will
succeed Polaris for this position. The south celestial pole currently lacks a bright star to mark its
position, but over time precession also will cause bright stars to become south stars. As the celestial
poles shift, there is a corresponding gradual shift in the apparent orientation of the whole star field,
as viewed from a particular position on Earth. Secondly, the position of the Earth in its orbit around
the Sun at the solstices, equinoxes, or other time defined relative to the seasons, slowly changes.
Over a century later precession was explained in Isaac Newton's Philosophiac Naturalis Principia
Matt (1687). to be a

of gravitation Newton's original precession equations did
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not work. however, and were revised
scientists (Dennis D. McCarthy. 2004).

Precessional movement as seen from ‘outside’ the celestial sphere

The rotation axis of the Farth describes, over a period of 25,700 years, a small circle (blue)
among the stars. centered on the ecliptic north pole (the blue £) and with an angular radius of about
23.4°, an angle known as the obliquity of the ecliptic. The direction of precession is opposite to the
dail;
when it pointed to the star Thuban. The yellow axis, pointing to Polaris, marks the axis now. The

/ rotation of the Earth on its axis. The orange axis was the Earth's rotation axis 5.000 years ago,

Earth is not a perfect sphere but an oblate spheroid, with an equatorial diameter about 43 kilometers
larger than its polar diameter. Because of the Earth's axial tilt, during most of the year the half of
this bulge that is closest to the Sun is off-center. cither to the north or to the south, and the far half is
off-center on the opposite side. The gravitational pull on the closer half is stronger, since gravity
decreases with distance, so this creates a small torque on the Earth as the Sun pulls harder on one
side of the Earth than the other. The axis of this torque is roughly perpendicular to the axis of the
Earth's rotation so the axis of rotation processes. If the Earth were a perfect sphere. there would be
no precession.

The tilt of the Earth varies between 22.2° and 24.5° over a period of 41.000 years. This

change in tilt causes long-term variations in the amount of seasonal radiation received on Farth,

esp Iner

ially at higher latituds

ed tilt amplifies the scasonal differences while decreased tilt
reduces the seasonal differences. The shape of the Earth's orbit around the sun is measured by
eccentricity (denoted by €) and changes over time. When ¢ = 0 the orbit would be a perfect circle. &
values for Earth's orbit range between 0.005 and 0.0607. Today. Earth's € = 0.0167 which is close to
being a circular orbit. There is a cycle (period) between maximum and minimum & values every
100,000 years. When the Farth is closest to the sun it is at the perihelion position and when Earth is
farthest away it is at the aphelion position. The tilt of the Earth is much more important than the
distance to the sun (in fact present day Earth is actually 3 million miles closer to the sun in January)
(Mysteries of the Sun. 2012). However, when the tilt is at a minimum and the Earth is at aphelion,
climate is coolest.

The Milankovitch or astronomical theory of climate change is an explanation for changes in

the seasons which result from changes in the earth's orbit around the sun. The theory is named for

Serbian as Milutin Milankovitch, who calculated the slow changes in the carth's orbit by

149



N //%/

9al359%
careful measurements of the position of the stars, and through equations using the gravi&tcnal pull o
of other planets and stars. He determined that the earth "wobbles" in its orbit. The earth's "tilt" is
what causes seasons, and changes in the tilt of the earth change the strength of the seasons. The
seasons can also be accentuated or modified by the eccentricity (degree of roundness) of the orbital
path around the sun, and the precession effect, the position of the solstices in the annual orbit.
Orbital changes occur over thousands of years, and the climate system may also take thousands of
years to respond to orbital forcing. Theory suggests that the primary driver of ice ages is the total
summer radiation received in northern latitude zones where major ice sheets have formed in the
past, near 65 degrees north. For about 50 years Milankovitch's theory was largely ignored. But in
the 70s a revival of the concept began. This next revolution came when scientists began trying to
reconstruct past climates with data from ocean cores called ocean proxy data. Analyzed as part of
this data was forams (fossilized sea species) and delta-0-18 ratio (percentage of an oxygen isotope
found in sediments and microorganisms) (Hays, ...1976). It was found that variations in climate
were closely associated with changes in the geometry of Earth's orbit. The Ice Ages had occurred
when the Earth was going through different stages of orbital variation. SPECMAP (Spectral
Mapping Project) work has refined the tools and data needed to unravel the role of the Milankovitch
theory and has facilitated a better understanding of how the Earth's climate system works. Another
group, COHMAP (Cooperative Holocene Mapping Project), is putting efforts into mapping out
climate changes using proxy data sources. Despite all the progress toward understanding the
internal and external forcing of the climate system of the late Quaternary, many puzzles
remain(American .... 1995). The Milankovitch theory is one piece, put there are many pieces yet to
be found and understood.

The variations in the Sun’s magnetic flux control the amount of cosmic rays impinging on
the atmosphere. Cosmic rays produce ionizations and the ions form nuclei for cloud formation.
Cloud cover has a great effect on global temperature, but this area is still poorly understood and not
addressed in climate models.

Measurements made by satellite equipped with radiometers in the 1980s and 1990s
suggested that Sun’s energy output may be more variable than once thought (McCarthy. ..., 2009).
They showed the decrease of 0.1% in total amount of solar energy reaching Earth over 18 month
time period. Numerical climatic models predict that change in solar output of only 1% per century
would alter Earth’s temperature from 0.5 to 1.0°C. Sunspots are huge magnetic storms seen as dark
(cooler) areas on Sun’s surface. Their number and size show cyclical patterns, reaching maximum
about every 11, 90 and 180 years. They prevent some of the Sun’s energy from leaving surface.
Little Ice Age (1650 to 1750) was a time of a much cooler global climate and scientists correlate it
with reduction in solar activity over period of 90 or 180 years. Measurements showed that these
year cycles influence the amplitude of the 11 year sunspot cycle. During times of low amplitude
like Mauder Minimum Sun’s output of radiation is reduced. During periods of maximum sunspot
activity Sun’s magnetic field is strong. When sunspot activity is low it weakens. Sun’s magnetic
field also reverse every 22 years. during sunspot minimum. The draughts on Earth in some way may
be connected with this 22 year cycle.
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LATE HOLOCENE CLIMATE RECONSTRUCTIONS IN THE NORTHERN CAUCASSH
REVIEW OF THE RECENT STUDIES

Solomina O.N.
Institute of Geography RAS, Moscow

The Late Holocene climatic history in the Northern Caucasus is still poorly studied in
comparison with many other mountain regions in the World. Meanwhile in this region a number of
proxies is available that can be used for the paleoclimatic reconstructions of high resolution,
including the lake and peat bog sediments tree-rings. glacial moraines, ice cores, historical and
archeological data (Solomina, 1999). aim of this paper is the overview of the recent
achievements in the paleoclimatic research in this area.

Probably the most remarkable recent project in the Central Caucasus was the ice core drilling
of the Elbrus ice core. The al information of this project is published (e.g. Mikhalenko. 2010),
but more will be available afier the completion of all analyses (stable isotopes, chemistry,
accumulation rates etc.).

Various tree-ring properties were used to quantitatively reconstruct or qualitatively assess the
climatic changes at the northern slope of the Central and Western Caucasus. The ring width of pine
(Pinus silvestris) at the upper tree limit in the Baksan valley correlates poorly with meteorological
records except for positive correlation with June precipitation in some cases. The variations of §13C
in annual rings of pinc in the Teberda valley at the upper tree limit can be largely interpreted as the
June and July precipitation (Brungolli et al.. 201 1). The maximum density proved to be more clearly
related to climatic parameters namely it reflects the warm period temperature (April-October). The
correlation is statistically significant and high enough to be used for the modeling and
reconstruction of this parameter. The r

construction of summer temperature based on these records
covers the period of two centuries (Dolgova, Solomina, 2010).

Using the Principal Component Analyses of tree ring series Matskovsky et al. (2009)
reconstructed the summer stream flow of Teberda river and Dolgova et al. (2013) produced a
reconstruction of mass balance of Garabashi glacier. New tree-ring chronologies of beach (Fugus
orientalis) and spruce (Ahies nordmanniana) suitable for the tree-ring reconstructions were
produced for the Western Caucasus (Grabenko, Solomina, 2013, in press). The wood from historical
buildings in Northern Osetia was cross-dated and used to extend the tree-ring chronologies in this
area up to five centuries (Matskovsky et al., in preparation). The tree-ring method was also used to
identify the age of the pieces of wood buried in the debris flow deposits (Solomina et al., 2013¢)
and those found in the moraine of Bolshoy Azau glacier (Dolgova et al., 2007).

Radiocarbon and tree-ring dating of the soil horizons buried in the avalanche cones and
fluvioglacial deposits in Baksan and Teberda valleys brought evidence of the periods of reduction of
the avalanche activity, stabilization of the slopes and soil formation on their surfaces (Solomina et
al., 2013¢). The radiocarbon dates of the two thickest soil horizons in the Baksan section are 170£50
BP (16501890 CE) and 380460 BP (1430-1650 CF). The dendrochronological date of the wood
(after 1677) which was found in the buried soil horizon in the in the Dombai section agrees with the
maximum age limit of the 14C dates of this soil horizon, The comparison of the 14C and tree-ring
date indicates that the age of the radiocarbon dates of the buried soil horizons should be interpreted
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as the minimum dates of their deposition. All together the radiocarbon dates of sixteen buricdsofid! /101945
existing at the moment in the Central Caucasus cluster in three groups 270-290, 340440, 1280—
1440 yrs BP (Fig. 1). The burial of these soils is most probably connected to the increase in
precipitation, especially extreme ones, however the seismic activity might be an additional trigger
for the coarse debris supply.

Using instrumental archives, aerial photographs, satellite images, old maps, descriptions of
early explorers and old photographs we identified and mapped front positions of glaciers in the
Northern Caucasus, such as B.Azau, Terskol, Ullukam, Kashkatash, Tsey, Alibek, Bezengi,
Mizhirgi.

The most detailed reconstruction was performed for the Kashkatash glacier, located in the
Elbrus area ( . Solomina, 2012). We P i the old pk: phs of the glacier forefields
(H. Burmester, 1911; Altberg. 1927; Lukasheva, 1932; unknown author, 1939) with the aerial
photograph of 1957, 1965. 1987, maps of scale 1:100000 (1890) and 1:25000 (1950s), satellite
images (CORONA of 1971, ASTER of 2005, EROS+ASTER of 2006), oblique photographs taken
in 1980s-2000s and plans, created by different researches. Using cartographic material and old
photographs we reconstructed 14 positions of glacier tongue over the last 120 years. The linear
glacier retreat and the age of numerous stadial moraines was identified basing on geomorphic, tree-
ring and lichenometric data. We identified at least 13 end moraines within the distance of 900
meters from the up-to-date glacier front position. The minimum age of the outer moraine is 450
years according to the number of tree rings at the oldest pine trunk lying on this surface. One tree
growing on this surface was damaged by a boulder falling down from a younger moraine under
formation in the period from the autumn 1839 to the spring 1840. Three moraines were deposited
between 1870s-1890s. In 20™ century the glacier advanced in 1910-s, 1920-s, and 1960-1970-s.

In order to extend our paleoclimatic reconstructions back in time we used lake sediment
multi-proxy analysis. Two lake sediment cores up to 180 cm long retrieved from the Karakel lake
(N'43° 26" 1213”7 E 41° 44" 34.72” H=1335 m, Teberda valley, Western Caucasus) in 2010
provide a unique opportunity for the high resolution reconstruction of climate and environment in
the Late Holocene in this region (Solomina et al., 2013a, b). For this purpose we used the scanning
X-ray Fluor nee Analyses on Synchrotron Radiation technique (SRXFA) (0.1 mm resolution
equal to 4 years), providing data of distribution of more than 20 micro- and macroelements, the
loss-on-ignition, magnetic suseeptibility, water content, wet and dry bulk density and other physical
properties of the sedi as well as palinol (10 mm lution approximately equal to 40
years).

The surface of the lake Karakel is 140x280 m, the lake is 6-8 m deep and is dammed by an
old moraine covered by a sparse pine forest. Two units are clearly distinguished in the sediments:
the uppermost part (0-54 cm) consists of dark brown to black organic reach sediments, the lower
part is light gray laminated clay, poor in organic (see fig. 1). Three radiocarbon dates (AMS) from
the depth 30-31 cm (1550 + 30 BP), 52-54 cm (2235 + 35 BP), and 183-185 cm (9760 + 80 BP)
provide the chronological control for the sedimentation rate. The hiatus between the lower and
upper units is possible, while the uniform continuous accumulation rate 0.22-0.23 mm/year without
major episodes of erosion is supposed for the upper part of the sediments. Seven years from the
uppermost part of the sediments is lost in the column collected by the borer in comparison with
those retrieved by the box.
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The late Holocene unit is subdivided into four palynological zones characterizing the chahi
in the surrounding vegetation and climate. The very good correspondence exists between the total
pollen productivity, especially for the tree pollen, and the bromide content in the sediments, which
is in turn correlative with the total bioproductivity (see Fig. 1). The bromide content correlates with
the longest instrumental records of warm period temperature (April-September, 11-ycars running
mean, AD 1890-1990) in Tbilisi. According to our reconstruction, the major peak of the broad live
forest distribution occurred in 9th-14th centuries, the second. shorter warm period dates back to
18th century, while the broad leaves pollen productivity decreased around 400-500 and 200-250
years ago. These findings generally agree with the radiocarbon dates of buried soils deposited
during the warm periods, the dates of Little Ice Age moraines and the archeological data in this area
(Solomina et al., 2013b).
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Conomuna 0.
Inemumym zeozpadyuu PAH, Mockea

Pesiome

e Y7oil paGoThi — PEKONCTPYKIU BHCOKOr0 PA3PEMIECHIS TIOMINCIOIONCHOROT. KMMATa Ha
ceneproM Makpockione Janammoro  Llenrparsioro Kapkasa, TOT 0630p OCHOBaN 1A PEKOHCTPYKIUAX
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KocOanuii  IEAHMKOB,  PAIHOYIICPOAHBIX  ATHPOBKAX  HOTPEGEHHIX  10uB, CTparH

- . 3 u Giie)
TRUIMHOIONHMECKHX W TCONHMIMCCKNX MBI amaisa orioenmit 0sepa Kapakem, (1omma b Teoep i),

WiCCRNX p AeTheit TemmepatyphL, Gasaica Macew vk Lapagaum n
AeTHETO CTOKa P. 'lump'u;l Pajtoyriepoustsie ki morpedenisix nous 1a lerrpasiow Kankase
o6pusyior Tpi rpymimhi 270-290, 340440, 1280-1440 i # MAKCHMAIHHbC SHQYCHHA X Bo3pacTa
HPHMEDHO COOTHOCATCH ¢ e < Ha ocHoBe

BeceHHe

ieckoro
ATz OTAOKCIHI 03epa Kapakenh., PeKOHCTPYKLIS! ICTHCH TeMICPATypht 3 HOCICANNE JBA CTONICTHA He
HOKA3HIBACT HHKAKOTO 3HAYHMOTO /I0ATONIEPHONONO Tperia: Acrimii ctok p.Tefepisi B nociemme
ACCHTIIETHS. YMEHBIIACTCA. PeROHCTPY KIS Gananca Macchi cunka I'apaGamy coracyeres ¢ auibii 06
oTeTynami emkon Kagkasa ¢ mepsoit nogosmin 19-r

0 beka, HauGoriee sHauMTENLHbIE 10 MacHITady
HACTYTIAIIA JICTIHMKOR B MATTOM JICIHHKOBOM Tiepuozte na Lentpasiom u 3ananom Kaskase Hpoucxomin s
1840-x 17 1 0010 400-450 s1et nasaxt. Tpu Moperbt oGpasosanch Mty 1870-vim 1 1890-wiw 11, B 20w
BEKE JICIHIKH B YTOM patione Hactyian B 1910-x, 1920-x 1 51960-1970-x rr.
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TEMPERATURE AND PRECIPITATION RECONSTRUCTION
FROM ALTAI TWO ICE CORES

Schwikowski M. % **% %%% Eichler A.***, Herren P.-A. *** Papina T. **%*
* Paul Scherrer Institute, 5232 Villigen PSI, Switzerland
** Qeschger Centre for Climate Change Research, University of Bern, 3012 Bern, Switzerland
**% Department of Chemistry and Biochemistry, University of Bern, 3012 Bern, Switzerland
#*%% Institute for Water and Environmental Problems, Barnaul, Russia

In order to place recent climate change in a longer term context the reconstruction of climatic
variations on annual, interannual, and decadal time scales of the last 1000 years is a priority target in
current climate research. Various annually resolved reconstructions of northern hemispheric
temperatures have been developed, but their uncertainty is still significant, especially for the earlier
time periods including the medieval warmth. This high uncertainty is related to scarce data sets for
the time period before 1600 AD, to poor regional coverage, and to the fact that millennial proxy
data sets are strongly biased towards tree ring chronologies. Ice cores from high-alpine glaciers
represent excellent natural archives for reconstructing regional past climatic and environmental
changes in mountain regions.

We present here temperature and precipitation reconstructions from two ice cores collected
in the Altai region of Central Asia covering the last about 1000 years. One was obtained from
Belukha glacier in the Siberian Altai (4062 m a.s.l., 49°48°26°N, 86°34°43°E) and the other one
from Tsambagarav glacier in the Mongolian Altai (4130 m asl, 48°39.338'N, 90°50.826°F). For
reconstructing temperature several proxies were used such as the stable isotope ratio of oxygen in
water (8'*0) and the concentrations of NH," and HCOO'". The major sources of NH;" and HCOO
are biogenic emissions of NH; and isoprene as well as monoterpenes, which are oxidized to
HCOOH in the atmosphere. Biogenic NH; is directly emitted from vegetation and soils in the
extended boreal forests in Siberia, whereas isoprene and monoterpenes are emitted from trees. Both
processes are strongly controlled by temperature.

NH,' concentrations in the Belukha ice core from the Siberian Altai and in the Tsambararav
ice core from the Mongolian Altai follow closely the Siberian temperatures reconstructed from the
Belukha 8"°0 record in the period AD 1250-1940. The strong corrclation between reconstructed
temperature and solar activity suggests solar forcing as a main driver for temperature variations
during the period 1250-1850 in this region (Eichler et al., 2009a). The precisely dated record
allowed for the identification of a 10-30 year lag between solar forcing and temperature response,
underlining the importance of indirect s limat l
atmospheric circulation. Solar contribution to temperature change became less important during
industrial period 1850-2000 in the Altai region. Biogenic emissions were also found to be closely

involving ocean-induced changes in

related to changes in temperature following variations in solar activi
ations and a drop of the format

In addition, anthropogenic

emissions have caused a strong increase of the ammonium concentr
concentrations in the last 60 years (Eichler et al., 2009b).

We reconstructed the fire history of Southern Siberia during the past 750 years using ice-core
based nitrate, ium, and charcoal ion records from Belukha glacier in the continental
Siberian Altai. A period of exceptionally high forest-fire activity was observed between AD 1600
and 1680, following an extremely dry period AD 1540-1600. Ice-core pollen data suggest distinct
forest dicbacks and the expansion of steppe in response to dry climatic conditions. Coherence with a
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paleoenvironmental record from the 200 km distant Siberian lake Teletskoye sh(z\ﬁ’ﬁi’l}ﬁﬁ%{‘
vegetational shift AD 1540-1680, the increase infire activity AD 1600-1680, and the subsequent
recovery of forests AD 1700 were of regional significance. Dead biomass accumulation in response
to drought and high temperatures around AD 1600 probably triggered maximum forest-fire activity
AD 1600-1680. The extreme dry period in the 16th century was also observed at other sites in
Central Asia and is possibly associated with a persistent positive mode of the Pacific Decadal
Oscillation (PDO). No significant increase in biomass burning occurred in the Altai region during
the last 300 years, despite strongly increasing temperatures and human activities. Our results imply
that precipitation changes controlled fire-regime and vegetation shifts in the Altai region during the
past 750 years. We conclude that high sensitivity of y to jonal decadal-scale drought
events may trigger unprecedented environmental reorganizations under global-warming conditions
(Eichler etal., 2011).

At Tsambagarav glacier we obtained a basal ice age of 6000 years before present which we
interpret as indi of ice-free in the Tsamt in range at 4100 m asl prior
to 6000 years BP. This age marks the onset of the Neoglaciation and the end of the Holocene
Climate Optimum. The ice-free conditions allow for adjusting the Equilibrium Line Altitude (ELA)
and derive the glacier extent in theMongolian Altai during the Holocene Climate Optimum. Based
on the ELA-shift, we conclude that most of the glaciers are not remnants of the Last Glacial
Maximum but were formed during the second part of the Holocene. The ice core derived
accumulation reconstruction suggests important changes in the precipitation pattern over the last
6000 years. During formation of the glacier, more humid conditions than presently prevailed
followed by a long dry period from 5000 years BP until 250 years ago. Present conditions are more
humid than during the past millennia. This is consistent with precipitation evolution derived from
lake sediment studies in the Altai (Herren et al., 2013).
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PEKOHCTPVKIINS TEMIEPATYPBI H OCA/IKOB 13 IBVX SITEP JTh/JIA HA AJITAE
Ulsuroscxuii M., Euxiep A., Xepen IL-A., Hanuna T.
Pesome

Tlposesienia peKOHCTPYKIUS TeMIepaTyphl 1 Ocaikos 3a nocieamme 1000 et mo Marepuaiay.
TOIVUEHIEN 3 KepUOB ABYX imalickny Jieamnkon - beyxu (CuGupexuii Asmail) u 1lavGarapsi
(Monroms)

s MrlepaTyphi GhLn Hel i, Kak cTad ¢
JBOTONHOE COOTHONICHHE KONLCHTPaIii B Bozie (6'°0) u NH,. BRLI0 yCTaHORICHO, UTO CYHICCTBYIONME HbiHE
Yeomims Goriee BAKIbIC. YeM B Teuerne npebLyix 1000 et
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A A K T, Tpodh T, Xypoose T,

Hucmumym eeoduzuu uv. M. Hooua TI'V

Hi 2U0po. P uu I'py: <020 mex
" @IBY «Beepoccuiickuil 10~ Kuil P weckoii
mvdwpwm/uu— Muposoit yenmp Oannbixy
wv. H- M Tpysuncrozo mexnuueckozo
yHusepcumema
B OB NPOG. X 1 OKH/IaEMBIX H it knumaTa Ha Haiel

IiakeTe npuoGpena 0codyio aKTyalbHOCTh. ITa npodiema Golbiioe 3HaYeHNe HMeeT B 1 pysun,
Gnaronaps MHOrooGpasuio KIMMaTHIECKHX paiioHoB Ha ee Tepputopun (Tavartkiladze u ap., 2006),
a TaKKe, eCTeCTBEHHO, B Pocenn, ¢ ee oGmmpHoii Tepputopreii i pasHOOOpa3HeM NIPHPOIHBIX I
KITMMaTHUeCKHX YCIOBHit (B)numua np.. 2000; l'pysa Mernepekast u 71p., 2008).

B Haumx [ Pa3AMYHBIX CTATHCTHUCCKHX

Mozieneii Gbimi OLIEHKH TeMMepaTyphl Bo3ayXa na Omkaiime
JECATIICTHS. B HEKOTOPBIX  paitoHax I'pysum, B ToM umcse n ropoxe Tounuen (Tavartkiladze,
Amiranashvili, 2008; Amiranashvili u ap.. 2009, 2011-2012, 2012). Kpome 3Toro, Ha ocHoBauu
100-nietrero paia wabimonennii (1907-2006 rr) Gbuio

M NPOTHOCTHYECKHX 3HAYEHMH CPE/IHEerosioBoil Temmeparyphl Boayxa B Towmicn u Cankt-
IerepGypre (Amupanawsuin u ap., 2013).

B wactHoctn Ghino y . YTO aBTOKOD] B panax 1ab. it Cankr-
IMerepGypra nposBiseTCcs B NePBBIX ABYX Jiarax (Jiar = | roay), a Taxke B 14-om nare. B Tonmicn
QABTOKOPPE/IAIA B TEMMEPATyPHOM Psjie MPAKTHUECKH OTCYTCTBYeT. TTMKM nepuoandnocT s
Tomwmen npnxoastes npumepyo Ha 20 w5 sier, rorna xak wns Canki-llerepSypra — 14 u 8 ser.
Peanbuplii u npornocTivecknii nponece notennenns B Cankr-IetepGypre Gosee miTencHBHbii,
uem B Towmen. Jannas paGora, B KOTOPOil NPEICTABICH CTATHCTHYCCKHUIT aHAJIM3 CPELHET00BOI
Temnepatyphi Bo3ayxa B Tounmicu u Cankt-IletepGypre B nepuon ¢ 1850 mo 2012 rr., spasetcs

p npebLIyIero (A uap., 2013).
Kak noxasan awasnns, cra

[HCTHUECKAs CTPYKTYPA CPEAHEIrO0BOI TeMIlepaTyphi BO3AyXa B
Tonmcn u Cankr-TletepSypre cyliecTBeHHO 3aBHCMT OT Amuubl psa. Tak, B omimume oT
YKa3aHHoro spiwe 100-ieTHero pasa M3MCpennii, arokoppesiuus B 163-X JieTHeMm  psiie
nabmonennii s Cankr-TletepGypra nposisisietest B nepsbix |1 narax n B 14-om mare; B Téuaucn
- B IICPBBIX 0 J1arax, a Takxe B 8-0M 1 9-om narax. Ilukn nepuonminocty wist Towimen npuxonsres
npumepno na 40, 23, 12, 5 u 4 er, a nns Cankr-TlerepGypra— 12,8, 5, 2 net.

Tpenupr temneparypsi Bosiyxa B Towmien (T6.) n Canx-llerepypre (C-11) mis 163-x
JIETHEr0  NepHosia  HabMo/IeHnii  yJ0BIeTROPHTENLHO ONUCHIBAIOTCS TIOMMHOMOM — YeTBepHoit
crenienn (puc. 1). Tlpn 5ToM cpelnsas 3a Bech HEpHoL HaGioAeHHIi rO10Bas TeMIICpaTypa BO3/LyXa B
Toumicn cocrauna 13.0 °C, komnonenta “tpenatgon” — 11.4 °C (wm 87.7 % ot cpenmero
3HAUeHUA), Cilyyaiibas Komnonenta — 1.6 °C (wm 13.3 % ot cpennero 3nauenns). [l Cankr-
Metepbypra Te e napameTphl cooTserctBenno pasubi: 4.5 °C, 1.8°C (39.3 % ot cpemnero
3HAUCHNA) 1 2.

°C (60.7 % 0T cpeiHero 3HaueHms).
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Poct 1emieparypbl  Bosayxa B Caukr-TlerepOypre nponcxoanr 3Haunrensho Gosee
nntencupno. uem B TGumnen. Tak, manpumep, B Cankr-IletepOypre cpemsin n3Mepennas Tem-
neparypa Bosayxa B 1851-1860 rr. cocrasisia 4.0 °C. a 8 2001-2010 rr. — 6.2 °C (poct Ha 2.2 *C.
win 48.2 % 110 oTHOWICHIO K cpeateMy 3a 163 roxa sHaueHmo). [Lis TOmancH sHaucHus Tex ke
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3 B
nociennue gerpipe aecariierns (Tommen: 0.016-0.009 °C/ron, TCHACHIIA K 3aMEVICHIIO PocTa
Temmepatyphl BosnyXa; Caik-TlerepGypr: 0.020-0.073 °C/ron, Temaenums x CHBHOMY pocTy
TEMIEPATYPbI BO3yXa).

Tonyuennbie pesynbTaThl B aeTes Th B Das/MuHbIX
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STATISTICAL STRUCTURE OF MEAN ANNUAL AIR TEMPERATURE 1

TBILISI

AND ST.-PETERSBURG IN 1850-2012
Ami ili A., Kartvelishvili L., T L., Khurodze T.
Summary

The statistical structure of time series of the mean annual values of the air (empera

ture in Thilisi and
Petersburg into 1850-2012 years is investigated. The autocorrelation analysis of the indicated time series is

carried out.  Periodicity in the chan

bility of the air temperature is studied. The trends and random
components in the investigated time series

are revealed. Comparison of the dynamics of cha

ability of air

temperature in Thilisi and St.-Petersburg is carried out. It is shown that the warming process in St.-Pef rsburg

is more intensive than in Thilisi. Subsequently it is intended to use the obtained results in different statistical

models of the lasling prog ion of the changeability of the air
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1. Regime of some climate
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PERIOD OF INTENSE GROWTH OF SURFACE TEMPERATURE FIELD IN GEORGIA
AND ITS STATISTICAL STRUCTURE

Tavartkiladze K.*, Kikava A.**, Ananidze M. **
*TSU, Vakhushti Bagrationi Institute of Geography
** Shota Rustaveli Batumi State University

Summary

Surface temperature regime ha

been investigated in Georgia within the strong warming period (1980-
2009 years) and its statistical structure has been identified. The autocorrelation matrices have been constructed,
which determine the correlation link among the observation points. The temperature distribution probability
densities have been constructed for the three ten- -year period. Analytical expression of "abundance" has been
identified. Dynamic norms have been calculated according to months and the schematic map of the territorial
distribution of dynamic norms has been constructed.

HEPHOAMHTEHCHBHOTI'O POCTA 110J151 HOBEPXHOCTHOI1 TEMIIEPATYPbI
BIPY3HUM H EI'O CTATUCTHYECKASI CTPYKTYPA

Tasapmruaose K.* Kuxasa A.**, Ananuose M. **
*TTY. Hucmumym zeozpadbuan Baxyuomu Bazpamuoni

e it I'ocy it V) wn. Illoma Pyemasenu
Pesonte

B niepoa enioro noveruemn (1980-2009 1.r.) B I'pysmi msysen Honepxtoctisii Tewnepary pisi
PEKUM 1 ONPEICICHA €10 CraTHeTiecKan CTpyKTypa. TIOCTPOCH aBTPOKODPETALIMONNbE MaTHID,
OUPEACISIONIHE KOPPCIHIVIORHYIO CRA3: MEKIY NYHKTANM HAGTIOACHIS. JUIA TPeX. ACATIIETINS 1IEPHOAOB
TIOCTPOCHE! - BEPOATHOCTHbIE ILIOTHOCTH  PACTIDEACICTIA  TeMICpaTypH.  VCTAHORICHO  alQiiTHICCKoE

«pacripoctpac b Kapra 1 o
JMHAMASECKIIX HOPM.
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NECESSITY OF PRESERVATION OF THE NATURAL CLIMATE OF TSKHALTUBO
(KUMISTAVI) CAVE DURING ITS OPERATION

Lanchava 0.% Tikarishvili K. **
*Grigol Tsulukidze Mining Institute
**Vakhushti Bagrationi Institute of Geography

Summary

To preserve the natural climate regime in the Tskhaltubo Cave Systems it is neces: ry to carry out the
permanent scasonal meteorological observations on the climatic parameters in the underground area, which
will ensure the optimum operation of the cave system. By means of mentioned conditions will be to the
conservation and this facility. For preservation of the natural regime of air circulation and for preservation of
the optimum climate parameters. we consider it is necessary to introduce the follow ing restrictions: during the
cold period, the number of visitors should not exceed 7.000 person/season, and in summer and spring — 2000~
2700 person relatively. It is necessary to establish a special research laboratory. During the operation of the
cave, the following activities should be carried out systematically: monitoring the inside environment
microclimate: obtaining data on ionization and radioactivity of the air. on gas and bacteriological compositions
of the air. on changes in the levels of underground waters according to diurnal and seasonal cycles and the
attention should be paid to the prevention of pollution

HEOBXO/IMMOCTh COXPAHEHUSI ECTECTBEHHOTO KJIMMATA I[XAJITYECKOI1
(KYMUCTABCKOJ1) IIELEPBI IIPH EE IKCIIYATALMK

Jlanuasa 0., Huxapumenau K. *
* Lopuoit Huemumym u. T 1.
* Hyemumym unt. Baxyumu b

-

Pesiome

JUs CONPAIICHIS  ¢CTCCTRCHHOTO  KIMMATIMECKOT0 pekinia  LIxwiyGekol Kaperooli nemepht
cesonmme 3w KIMMATHHECKHN. TAPAMETPOR TIOT3CMHOT0
Ba. C M GyayT eHEI yCioRMA, COXPANEIHE U OITHMAILHOC
(VHKIHORMPOBANME ITOF0 OGHCKTA: LA COXAHCHIS TPHPOINON0 PEKIMA LMKy AL BOJIYXA H cro
ONTHMATEHEIX KAHMATHICCKHX 3 orp B Xom0u0¢
BPEMS 1014, KOMYECTBO HIOCCTHTE eI HE J10/KHO Hpesbimars, 7000 4eA0BeK/ce30t, a Becholi i 1eToM — 2000
2700 sea/ceson; Heod cosanme @ILHOTO HayWIiOTO ¢ 3a nepron
VIelephl CHCTEMATHNCCKH JLO/KHb TPOBOTMTLCA 10UIHE MEPONPHATILL: - HCCACIOBANME COCTOAHMS
MIKPOKIIMATA NICHICPHI 1 €€ OKPECTHOCTEHE - Hay THbIIE AHAINS HHOPMAIIN OTHOCHTEILIIO PAIHOAKTHBHOTO
(boa 1 HORMSA BO3TYXA B ;- FA30BOT0 W GAKTCPHOIOTHICCKOTO
PEKIMA BO3/IYXA B HO/3CMHOM IPOCTPAHCTEE - M3Y'CHHE CC30HHOTO M3MCHCHNUS YPOBHS! HIO3EMHOM peukh a
TAKAKC MCCIICI0BAHUE COCTABA NO3ACMHBIX BOL.

(Go6>80dy b, goggosbo 3.,
femobmogobs o dobo gdbdmmgaagool bgombobomgol //gebyie  dogee
5030553006 0blolygoob bdaboyGe Lgkos, mdosmobo,. pg. 12-14.
Jishkariani I, Tatashidze Z., Tsikarishvili K., Lanchava O. (2010). Main Results of Complex Research into
“ave System. // Bulleten of the Georgian Academi of Sciences, vol. 4, no. 2, p. 92-95.
Vuaxos K. 3. W 1p. (1978). Py smanas asposiorns. M., «Heapay, 440 c.

BB YHS
033060560 5., FodotroBgogmo g (1992). shago soebols degodals swdofigbols 30-)
4 Bob. bou i
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LMPKYJIALIMOHHBIE IPOLECCHI B IOT0-BOCTOYHOMN YACTH qwﬂ“ e
MOPS1 3A 20102013 I'T. MOJIEJIMPOBAHHE H TIPOTHO3

Koy A A, A A. H., K B.T.
Hycmumym 2 empmm\u um. M. Hooua Tounuccrozo I'ocyoapemeennozo
um. He. [once

T'pysus Yepromopckas cTpana i 1o3TOMy BeMKo BimsHHe UepHOro MOps Ha COIMabHO-
9KOHOMHYEcKoe coctosiHue I'pysun. Kpome Toro 4ro YepHoe MOpe SBISETCH MCTOMHHKOM
GHONOTMYECKHX M MMHEpATBHBIX DPECYpCOoB, OHO HMeeT CYIIeCTBEHHOE peKpeallonHoe M
TPAHCIIOPTHOE 3HAYCHHE VISl Haweil crpakbl. 1lpn , Korua
PACTYT MOPCKHE NePeBO3KH, EKETOHO PACTeT NOTOK TYPHCTOB, IUIAHUPYIOTCS HOBbIE MOCTPOIKI B

IPUOPEIKHOI 30HE M 1., COOTBETCTBEHHO PACTET ONACHOCTH 3arPA3HEHMS NPUOPEKHBIX BOX H
BO3HHKHOBEHHS UPE3BBIYANHBIX CHTYalMil, YTO MOKET HAHECTH Cepbe3ibiii Bpea MOopckoil

sKocuereme. MHorue np , TP B 1pHOP it 30He (pacnpoctpaes I

TpancopMAls  IpUMeceil, CEMMMENTAINA TBEPAbIX HAHOCOB peK. JIMTOAMHAMHUECKHE H
GHOXHMITIECKHE 1POLECCHI M JIP.) 3HAYHTE/ILHO CBA3AHBI C LHPKYJALMOHHBIMH [POLICCCAMIL
OueBnano, 9TO B CyNIECTBYIONIeH CHTYalld cTpale HEOOXOTMMO WMMeTh HaJIe/KHYI0
ABTOMATH3UPOBAHHYIO CHCTEMY KOHTPOJIS COCTOSHMS MOPCKOH CPeibl, KOTOPas TMO3BOJHT
TIONYYHTh ONEPaTHBHYIO MHGOPMAIMIO, OTPaKAIONIYIO TeKyllee H Oydyllee COCTOAHHS MOpS C
3a0.1arOBPEMEHHOCTBIO HECKOJILKHX IHCH.

B mnctutyte reodususkn um. M. Hozana TOMIHCCKOTO FoCyNapcTBEHHOTO YHHBEPCHTETA
nM. MB. JDkaBaxmlBWIN  pa3paGoTaHa pErHOHANBHAA CHCTEMA NPOTHO3A MHAMHUCCKOTO
cocrosttmsi YepHoro Mopst st 10ro-BocTouHO# wact (Kopozaose, [lemempaweunu, 2010; 2011a;
20116: 20118). koTopast BkmouaeT I'py3miCKHii ceKTOp (KMIAKAA TPAHMIA MPOXOMMT MPUMEPHO

BLOJIb MCpHIMAHA, poxXonsero 4depes r. Tyance.). Pernonanshas cucrema nporsosa, Kotopas
ABJIACTCSA OIHHM M3 KOMIOHEHTOB CHCTEMbI IHArHO3a M MPOrHO3a COCTOsNMA Beero Ueproro mMops,
MO3BOJIAICT PACCHYMTATh 3-X JHCBHBIC IPOTHO3bI TCUCHMA, TEMIEPATYPhl M  COJICHOCTH C

pasp 1 KM ¢ e 3 aJ) X 1auHbIX. OCHOBO#I CHCTEMBI TIPOTHO32 SBJISICTCS.
pernonanbias Monesh MHAMUKH YepHOTO MOpA, KOTOpas OCHOBBIBACTCS HA TOMHOI CcHCTeMe
YPaBHEHHIT IHAPOTCPMOMHAMUKN OKEAHa B THAPOCTATHUCCKOM NpuOmmkeHnn. OHa BCTABJICHa B
Monenu  obmedt impkynsimn Yépnoro mops (Kopotaes, Epemees, 2006) Mopckoro ria-
podusueckoro nHcrHTyTa Hammonanshoi akanemnn nayk Yxpanust (MIH HAH Yxpansb, .
CesacTonons).  Veiornus  Ha  KWIKON  IpaHMile  NPelCTaBAfIOT  co6oii  paccumTamibe
HPOTHOCTHYCCKHE  3HAYCHMA 10 Mojenn obweii  wpkyisums MI'M HAH Vkpanns, a
METeOpOJIOrHdeckie Mojis  Ha  BepXHeil TpamMile SBISIOTCS —MPOTHOCTHYECKHMH  MOJISMH,

y 10 PeruoHa it monemn aumammkn  atMochepsi  ALADIN.  Pesysbratst
PACCUMTAHHBIX 3-X JIHEBHBIX NPOTHO30B PeryispHO pasMemiaiorcs B MuTepher no ampecaw:

WWW. physics.ge,  www. ina.g

C uenblo wumOCTpalMM Ha puC.]  TpeicTaBNensl HanpsiKenMe TpeHus BeTpa, W
PACCHHTAHHBIC HA OCHOBE PETHOHAIBHON CHCTCMBI NOBEPXHOCTHBIC [POIHOCTINECKHE [IOJI
TeUeHHUs, CONCHOCTH M TeMIlepaTyphl, cootheTcTByIouHe 00:00 GMT 25 nexabps 2012 r.

B pesyibrate (hyHKUHOHHPOBAHISA PETHOHAIBHOIN CHCTEMBI IIPOTHO3A CO3aHA (a3a HAHHbIX
CO 3HAUHTENRHBIM OGHEMOM MH(OPMAIIIH, KOTOpas JIOCTATOMHO BHICOKO MPOCTPAHCTBEHHO-
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BPEMEHHOI JeTalu3aumeil 0TpaKaeT pasBuTHE B TEppH ¥
Boziax I'pysumnckoro cektopa Uepioro Mops M ero oxpecmocm‘( 3a 2010-2013 rr. Amanus sToro
MaTcpialia TI03BOJISET 3AKIOUHTD, YTO PACCMOTPCHHAA aKBaTOphs UepHOrO MOpst HpeicTaBisieT
€000ii MHAMHIYECKH OBOLHO AKTHBHYIO 30HY, rie T

pasBuTHE M LMK HX M QHT) p obpasoBaHmii.
Campim

Apsercs BaTyMcknii  BUXph  QHTHIHKIIO-
HINECKOTO  XapakTepa. Kol mpl,m HACTO CYWIECTBYET B TCIUIBI NEPHOA TOZA N OXBATHIBACT
3HauMTeNnbHYIO uacTh I'pysmmckoii akBatopuu. BaTymckuii BuXph (opmupyer croeoGpasublil
PEKIM CONCHOCTI B HPHOPEKHBIX BONAX I'Py3HI:  COJICHOCT BOA 3HAUMTENIBHO YMEHBLUACTC B
IeHTpanbHOI YacTH BUXPA, a nepudepuiinoe Tevenie BIXPs CMOCOGCTRYET NPOHUKIOBEHNIO Gonee
COTICHBIX BOJL M3 OTKPBITOIT yacTi YEpHOTo Mops B I'py3uncknii cektop Mops

256.12.2012, 00:00 GMT
z=0m

Current

Puc. 1. Hanpaycentie mpenus 6empa i paccuumannoie POZHOCTINECKIe NOTA MEUEHI, MeXnepamypol
conenocnu 411 1020-60cmounoit uacmu Yepiozo yops, coomeememeyioujue 25 dexadpio 2012 e.

B GonbimHcTRe CTyuaek B y3Koil 3one B1onbk KaBkasckoro Gepera ¢ mmpHIoi npuvepHo

20-30 kv opmmpy 30Ha MK 0 BUXPCOGPA30BaHMS, T1e TI

ManbIX HEyCTOil IX  BUXpeii, ITeNBHOCTh  CYIECTBOBAHHS KOTOPBIX
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CIRCULATION PROCESSES IN THE SOUTH-EASTERN PART OF THE BLACK SEA IN 2010-
2013. MODELING AND FORECAST

Kordzadze A., Demetrashvili D., Kukhalashvili V.
M. Nodia Institute of Geophysics.of Iv. Javakhishvili Thilisi State University

Summary

On the basis of the regional forecasting system of the dynamic statc of the Black Sea south-castern part
the database of main hydrophysical fields is created. which by high space - time detailing reflects o
development of dynamic processes in territorial waters of the Georgian sector of the Black Sea and its
vicinities for 2010-2013. The analy

sis of this material shows that the considered water area of the Black Sca
represents dynamically active zone. where alternation of different circulation mode: One of the

features of along the Caucasian

takes pl
ses the narrow zone of vorte
coast, where the gencration of small coastal unstable eddies oceur almost permanently

oastal circulation is the formation in most ¢
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M3MEHYHUBOCTh A3PO30JILHOTO 3ATPSI3HEHMSI ATMOC®OEPKI=: 11101555
B LAJIKE U KUCJIOBOJCKE B 1941-1990 r.r.

A A% Ki A %% Kop 3.%% [T, H*,
Cenux H.*** Tagapmkuiadse K.**%*

*TTY, Hucmumym ceogusuxu un. M. Hooua

WOIBY “lamueopexuil zocy i nay Kudt uncmumym

Kypopmoioeuu MEOUKO-OUON0UNECKOZ0 a2 :
*HQUEVH Huemumym dusucu amvocepot uvt. A M.OGyxosa PAH

X TTY, Huemumym eoepadouu ww. Baxywmu Baspamuony

AdpososbHas onTHYUECKAA TOMNA aTMOC() (AOT) u b T 1po3p: il
arvocdeper  (KI1)  ABIBHOTCH  OMHMME 13 BaKHBIX XapaKTePHCTHK  OGLICTO  adPO30JILHOrO
sarpssuenisi arvocepbt (Amiranashvili i ap., 1999, 2005; Tavartkiladze n ap., 2006: Koprynoga,

Hososioukas, 2000). O6a »uX napaMeTpa MOKHO ONPCACANTL 1O AAHHBIM aKTHHOMCTPHUCCKHX

[} it mpsmoii corn (Tapaptkinanse,1989: Koprynosa,Iloononkas, 2000).
TIpenMyIecTBOM X METOZOB  SBJSCTCS 1pocTO

1 M3MCPCHUI 1 BO3MOXKHOCTL  [OIYUCHNS
JUTHHHBIX BPEMEHHBIX P/IOB 00 yPOBIAX OGNIEro a3po3onibHOTO 3arpssHenis ammocdeph nyTem
HCTIONIbHOBAHNA PEATLHBIX H MHOTOIETHX aPXHBHBIX JAHHBIX,

Cuienyer otmerits, 410 AOT 1 KIT He SBISIOTCA 9HCTO JI0KA/BHBIMI XapaKTepHCTHKAMH
SATPASNCHHOCTH BO3AYXA (XOTA MeCTHble KT HIIYCTPHATRHOrO BO3MEHCTRIS H HMrpaioT
BOKHYIO POJIb B HX H3MCHUMBOCTH). Panec GbUIO HOJyueHo, uTo Mexay 3HaucHmsimn AOT
PasIMYHBIN pernonax T'py3sum uMeeTcs 10CTaTOuHO BHICOKas KOppesslionHas cBsizh  (Ami-
ran

hvili w p.. 2005). Hawm nociiessne necsie0BakNs nokasam Taioke. 1o MCIKILY BC/MYHHAME
AOT B TOWIICH (METaNoNHC ¢ HHTEHCHBHBIM AHTPOTIOTEHIIBIM 3arpasHeneM Bosmyxa) n KIT »
Kucnosoacke (kypopthelii ropon) Takke otMenactes Bhicokas smmciinas KOPpEJIILNA, paBHas -
0.85. Tlpit >ToM cTaTHCTHUeCKas CTPYKTYpa (ABTOK

. TepHor Th) W

OOLIEro a)PO30ABHOTO 3arpsisHEHIS aTMOChEPBI B 050IX TOPOLAX (HOJIMHOMBI 4ETBEPTOIi CTENCHH)
Mano OTAMYAIOTCA Npyr oT apyra (Ammpanauwsiin u ap.. 2013). Buecte ¢ stum B VKa3aHHoit
padoTe OTMEYATOCh. UTO NPELYCMOTPEHO i "0 CPABHUTCILHOTO aHalu3a
Il . KIT B Kuciosor u AOT B matn gapyrux (xpome TGHaMCH) GhiBIIX
AKTHHOMCTPUUECKHX NYHKTaX Hadmosenmii (Llaska, Tenagn u up.).

Hike npenicTaBientl pesynbTaThi ataniza MHOrOMETHEN H3MeIMHRBOCTH (1941-1990 rr.)
cpeaneronoesix sHauekuii AOT B Llasike (41.6 cw, 44.1 B 1473 M Haz yp. M., 9Koz0rHueCKi
umctas Mecthoeth) 1 KIT B Kncnososcke (43.9 .., 42.7 B.a., 840 M nan ¥YP- M., paccTosnue 110
Lanku okozo 280 km).

AHa/ii3 IaHHBIX TIOKA3al, UTO aBT B psjie it s lanku otMeuaetcs
8 4 starax (B Tommicn i Kuciosoxcke — B 5 narax. siar = 1 rony). Tk niepuoanHocTi B psie AOT
ans Hankn npuxomntes wa 3.6 net (B Tommen u Kucnosoncke — okono 5 net). Tpuunna sroro
BUAMMO CBA3aHa ¢ reorpadutcckuM paciiosioxkennem Llanki n obweii anHamMmkoit BO3LY LIHBIX
Macc,  CnocoOCTRYIONMX  0cIabAeHHIo  cTenenn AHTPOTOTEHHOTO  BO3AeliCTBMA €O CTOPOHBI
T6nmen (pacerosmie Moy Liankoii n Toiwcn - 60 kv, pasHocts Byicot — 1 k).
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Mesxy 3ar atmocdepst B Llasike Knmonoucxﬁm

€, Kak 1 B clydae T6unucu Kuwononck) OTMEUYaeTCs BbICOKAsA OTPHIATENbHAN JIHHEIHas
s, pasHast — 0.81.
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YAM35Y,
Ha puc. 2 i xon i AOT B L i iélf f
Kucnosoncke B 1941-1990 rr. CTpenkamu ykasano BPEMs M3BEPIKEHUs BYJIKaHOB. JlnnHa cTpenok
HH TH H3Bep (30 mapra 1956 r. - Hamenecc. 4.9 min. Toms; 17

Map-ra 1963 r. - Arynr, 15 M. Tom; 12 asrycta 1966 1. - Ay, 4.4 vnn. Toun; 17 okTaGpsa 1974 1.
- ®yero, 4.5 wiH. Tonn; 4 anpernst 1982 r. - Dip-Unon, 10-15 M. TomH).
B wactiocTn, M3 3TOro pHcymKa cnemyer, uTo cpenneromomble 3nauerns AOT u KIT

JI0CTATOYHO YYBCTBHTEIBHBI K POCTY ro 3ar eper, mp
no Kpaiineii mMepe, B MOIIHO By nesTenbHOCTH (Arynr, Db-Unduon).
Tlocne 9THX or poct AOT n, coorsetcTBeHHO, yMenbiuckne KII.

Takim 06pasom. HapAly CO CXOKECTHIO B HHAMIKe OBIIETO a3po30BHOTO 3arpasieHis
arvocepst B Llamke, Tomwmicn n Kuciosoncke (Bri TpeHiua. Bhicokas KOPPEJIALKSA  MeKILy
PeabHbIMI JIANHBIMH HaG/IONIeNHii) HMEIOTCS H HeKOTOphIe pasmiuus (MeHbIIas aBTOKOpPEAIIA
B paie HabumoaeHmii i Llaiku, XapakTep HepHOIMHOCTH 1 ap.).
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CHANGEABILITY OF THE AEROSOL POLLUTION OF ATMOSPHERE IN TSALKA
AND KISLOVODSK IN 1941-1990

Amiranashvili A.*, Kirilenko A.** Kortunova Z.**, Povolotskaia N.**,
Senik L**% Tavartkiladze K.****

* TSU, M. Nodi, Institute of Geophysics
**FGBU "Pyatigorsk State Research Institute of Spa Federal Medical and Biological Agency”

*** FGBUN Institute of Atmospheric Physics. A.M.Obuhov RAS
awes

Vakhushti Bagrationi Institute of Geography

Summary

The statistical structure of the atmospheric acrosol optical thickness in Tsalka (ccologically clean alpine
region of Georgia) and the coefficient of ission of the in Kislovodsk in the period from 1941
through 1990 (standard statistical analysis. the d ination of periodicities, the
determination of the trends and random components, etc.) is studied. It is in particular obtained that between
the real values of the indicated parameters is noted high lincar correlation (-0.81); the dynamics of the tofal
acrosol pollution of the atmosphere in both cities differs little from cach other (polynomials of the fourth
power).
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TOURISM AND ENVIRONMENTAL POLICY

Kartvelishvili L. *, Kurdashvili L.**
* National Enviromental Agenc
** vane Javaxishvili Tbilisi State Universit

Reliable Climate data is a key factor in the management and profitability of economic sectors
such as agriculture, water resources, tourism, health, energy, transportation, and communications.
Nowadays knowledge of climate. climate researches are very important. because Global climate
changes cause terrible hardship to people and nations.

As one of the fields of economy. tourism considerably depends on the local environment,
climate and climatic resources and proves sensitive to climate change and global warming. It is
expected to influence development of global tourism industry.

According to the IPPC, climate change will supposedly increase the frequency of high

P extremes, heat: and high. ipitation occurrences

s well as reduction of snow
cover. A tourist is usually interested in the so-called thermal comfort rather than average
temperature. Studying impact of climate change on tourism implies mapping future regional
climatic scenarios and estimation of relevant climatic parameters.

Tourism is the activity developing field and one of the most revenue-rich too in the world. In
2006 842 million travelers have been recorded and the revenues in the industry amounted up to 750
billion USD. Tourism has been one of the major economic and social phenomena of the past
century. From an activity enjoyed by a small group of relatively well off people at the beginning of
the century. it had become amass phenomena in the more developed countries by the 1970s and has
now reached wider groups of people in most nations. Total international tourist arrivals grew from a
mere 25 million in 1950 to 960 million in 2011.Domestic tourist movements are much higher than
international ones, though more difficult to quantify. According to a study by WTO, the growth of
international tourist arrivals is likely to increase by about 4 per cent a year, to reach nearly 1 600
million by the year 2020. Tourism is now a major economic sector in the world. In 2011, 7.5 per
cent of the worldwide export value of goods and services came from tourism , surpassing such
leading industries as automotive products and chemicals. Tourism is already the largest sector of
international trade in services.

In addition, the development of tourism is characterized by the continuing geographical
spread and diversification of tourist destinations. Some key qualitative development trends in
tourism  include; increased market segmentation ; new forms of sustainable tourism, especially
those related to nature, wildlife, rural areas and culture; and ¢l anges in consumer motivations and
behavior, increasingly characterized by more selective choice and destroying the very basis on
which tourism is built and thrives. tive impacts, harming the environment and societies, a of
destination greater attention to the tourism experience and its quality.

As a result of the rapid expansion of the tourism sector, traditional and emerging tourism
destinations are facing increasing pressure on their natural, cultural, and socio-economic
environments. Uncontrolled growth in tourism aiming at short-term benefits often results in
negative impacts, harming the environment and societies, and destroying the very basis on which
tourism is built and thrives. Host societies have become progressively aware of the problems of
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inable tourism, and res
nal and regional policies, strategies and plans. WTO has been promoting sustainable tourism
licies and practices, and raising tourism issues in the global sustainability agenda. Main activities
lude the publication of the agenda 21 for the Travel and Tourism Sector in 1995, contributing to
the 7" Session of the UN C ission on inable Develop: in 1999, to the World Summit
on i I lop! in 2002(*Jot burg Summit”), to the conference on SIDS
(Mauritius, January 2005), developing activities in the framework of the International Year of
Feotourism 2002 and the current International Micro credits. Since the Johannesburg summit,
poverty reduction through sustainable tourism has been a major focus of WTO work. in line with
 the Millennium Development Goals. International and national activities are supported by numerous
technical publications and manuals on policies and tools for sustainable tourism, applied through
capacity building and technical cooperation activities. The transformation of WTO into a
Specialized Agency of the United Nations in 2003 further emphasized the importance of the tourism
sector and the need for its sustainability.

In Georgia tourism has been prioritized as onc of the main directions of economic
development. Our country has traditionally been regarded as a travel destination. The peak of
Georgian tourism was recorded in 1988 when it hosted 5 million tourists in 524 hotels and similar
 places of accommodation. The year 2007 was marked by one million. The year 2012 was marked by

one million tourists for the first time afier independence. Nowadays the number of hotels and
quantity of beds is much less than in 1988. However. the positive trend and relevant statistics are

concerns arc i ingly being addressed in local

quite clear.

A tourist destination consists of three main components - a tourist area (site), tourist
organizations and travel company. Tourist enjoys the range of services that are provided to him in a
certain place (or region) where there is a tourist event. This place is because of its attractive factors
of becoming a center of tourism. Travel seats are different reasons why they delayed the tourist.
World Tourism Organization (WTO) defines tourism region as an area which has a large network of
tion or rehabilitation. This definition leads to

specialized facilities and services required for
the conclusion that the tourist region in order to be independent should have all the necessary
facilities to host tourists in it, i.c., Touring the region is defined as a place conducive for tourist
facilities and services, which selects a tourist or a group of tourists and services that are sold by the
manufacturer. Thus, the tourist region - this is the purpose travel and tourism product. It should be

born in mind:

1.This determination should be guided by the interests of the consumer. The decisive point
is that the geographical area chosen by the tourist should benefit. Quite often, such sites violate the
historical political boundaries. 2. What the tourist region is a particular tourist, depending on its
needs. 3. Region as "a place with a set of attractions and matched to their tourist facilities and
services" is for the tourist product, which consists of a range of services. In the same region as a
tourist is the unit of competition tourism.

In what follows, the definition of "tourist region" can be understood as the geographical area
ties required for a

(location, region). which tourists choose to travel. This area contains all the fa
stay, accommodation, meals and leisure activities. Thus, the region is a single tourist product and a
competitive one, and should be managed as a strategic business unit.
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Touring the region can be considered. taking into account the requirements r)jJ ;&llﬁﬁyﬁg&m
themselves. In this model, there are four parameters, based on which a vacationer, having arrived.
one day in the place of rest, wants to bring their tourist motives again. Depending on experience,
travel motive and the distance from the resting place of resid defines the foll
housing, place. landscape and excursions.

The quality of the region as a producer of tourist servants should be measured by how well
the region can adapt its services to the needs of customers. If some kind of region can be established
in the market sufficient price for their products, then this region can accumulate enough property to
pay for good work of all members of the production process, as well as protect from the external
effects of production and consumption of tourist services of all persons involved in this process
(e.g., a population that is not feeling the no economic effects. but suffers from increasing traffic of
tourists). Ability to obtain sufficient accumulation of market values may be defined as the regions
competitiveness.

The concept of "regional tourism" contains two closely related aspects: the geographical and
socio-economic. The first reflects the spatial distribution of recreational resources. the amount of
recreational needs of local populations and their degree of satisfaction in a particular area, as well as
possible and to attract foreign tourist flow to this area. The second shows the level of recreational
development area, stimulated a place in the region to domestic and international tourist market, and
socio-economic conditions that can stimulate or inhibit the development of tourism. If the first
approach gives an idea, basically, about the potential for tourism development, while the latter is a
result of tourist activity in the region that allowed him to enter into one or another segment of the
tourist market. Consequently, the tourist region is estimated as from the perspective of the
organizers of the holiday, and with the position of local and visiting holidaymakers.

The strategic goal of the entire region as a competitive unit - ensuring competitiveness in the
long term. Interaction industries (hotels, transportation companies, trade), their markets, population
and environment has an impact on the region's competitiveness.

2

Markets have high demands for products and thus stimulate the industry, and, conversely,
competitive industries are interested in maintaining and increasing the number of demanding
customers in the field. Industry, receiving a good profit from tourism, forms a definite positive
opinion from the local population.

Population positively related to tourism in their region, - a guarantee of hospitality, which

the impl ion of i ative tourism projects. Interaction between the environment
and the region, especially the ratio of population to the positive and negative external effects or
reactions to positive and negative trends also has an effect on competitiveness.

Analysis of state and regional tourism development causes specific prerequisites for the
target study of tourism as a sphere of economic activity in the following areas:

* Routes of tourist flows to the region and from the structure (social status, age, interest ina
certain type of tourism, etc.) Georgian citizens traveling to tourist purposes, and foreign tourist
clientele;

« Features of tourism in the region: seasonal rhythms, the prevailing types and forms of
tourism, the main purpose of the visit, etc.;

* Attitude of the authorities and local tourism officials to the problems of tourism, the
specifics of their tourism policies;
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* Prospects of tourism development in the area.

The diverse climatic conditions in Georgia give a tremendous potential for tourist resort
development. However, the determination of the climatic potential of Georgia for the tourism in the
correspondence with the standards accepted in the developed countries was not conducted. This
somewhat hampers the comparison of the climatic potential of Georgia from the point of view of
tourism with the same for other countries. As a result this can have an unfavorable effect on
atiractiveness level of the Georgia for the potential tourists.

Some resorts are located in areas with seasonal climate variations (summer and winter. dry
and rainy scasons). traditionally have sharp seasonal variations in terms of tourist arrival. Currently,
these resorts tend to offer the facilities or services for year round use, often serving different types
of visitors in different seasons. In addition to providing their own facilities for touris
also serve as points of entry of tourists on guided tours. Resorts, mainly oriented to several types of
attractive elements or activities - a beach holiday or recreation, water sports recreation and sports,

. many resorts

lakes and coastal waters or rivers, skiing in winter, hiking or riding trips in the summer, golf and

tennis: Resorts on the mineral waters or a dry sunny climate, important archacologi historic
monuments and national parks. Some resorts - very large and have various kinds of accommodation
including self-contained units, as well as numerous recreational complex objects. On the other
resorts can be only one hotel, but they still offer a defined set of objects of services and activities.

Secluded resorts - may be small and isolated. However, they provide a high level of facilities
and services. They serve the guests who want a quiet. intimate setting. Tourist Villages may also be
akind of resort.

All-inclusive resorts - these are resorts that are carefully planned as a single organism,
although the largest of which is usually built up in stages over a long period. Most of the many
resort areas carefully planned to ensure effective functioning and organization of an interesting
environment for tourists, while not giving rise to serious environmental and social problems. In
various parts of the world, there are also many resorts built without a plan. However, some of them
are  exposed to  cnvironmental and  social issues
Urbanized resorts - they combine typical for urban public land uses and activities, but in economic
terms, they focus on resort activities. These include hotels and other accommodation facilities. as

in need of reorganization

well as a set of tourism facilities and services. They are often located near major attractive elements,
such as beaches and ski slopes. Often, urban, resorts did not initially were planned as integrated
built-up centers. Many of these places were reorganized with the use of recreational mechanisms to
improve their i I quality and ic viability. Some resorts, created in recent years
on the basis of planning include many small towns, where people, servicing the resort. In these
cases. they function as viable resort towns. One of the most common forms of modern tourism is a
kind of rest on the basis of built-up resort. Tourist resort can be defined as a relative, an independent
host region. Usually there is a wide range of tourist facilities and services, including recreation
(recreation - leisure, "recovery”) and passive recreation.

Climate and weather have both a direct and an indirect impact on tourism. Touri:
usually attracted to pleasant climatic conditions, such as the sun, warm air and little precipitation on
the seaside, as well as to abundant snow for winter sports fans. What concerns tourism the climate
plays a central role for travelers and unfavorable climatic conditions or change of weather may
easily affect flow of travelers or scasonal alteration of tourism industry.

are
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Georgia being an ultimately diverse land due to its complex physiographicl Jf‘e‘d;&r@k,iﬂxe
problem- human vs climate —represents one of the major challenges for our country. Its relatively
small-sized territory plays host to virtually all types of climate, except for equatorial and tropical. It
can be easily designated as a classical example of a polyclimatic country that is more exposed
challenging climatic variations, than some other bigger countries characterized by fewer types of
climate.

Coupled with humans and environment, climate and weather compose the natural resources
vital for development of tourism and balneology of any country or region. After all, tourism is one
of the fastest growing fields of economy. Both climate and weather have direct and indirect
influence on tourism. Tourist are usually attracted to pleasant climatic conditions, such as the sun,
warm air and little precipitation on the seaside, as well as to abundant snow for winter sports fans.
What concerns tourism the climate plays a central role for travelers and unfavorable climatic
conditions or change of weather may easily affe

t flow of travelers or seasonal alteration if tourism
industry. Climate change may have a tremendous impact on tourism- related activities by modifying
one of its main types of resources- natural environment.

We are the first in Georgia to define Tourism complex Climate parameters that describe
complex effect of various gical elements on develop of tourism. As one of the fields
of economy, tourism considerably depends on the local environment, climate and climatic resources
and proves sensitive to climate change and global warming. It is expected to influence development
of global tourism industry.

According to the IPCC, climate change will supposedly increase the frequency of high

extremes heat: and high-precipitation occurrences, as well as reduction of snow

cover. A tourist is usually interested in the so-called thermal comfort rather than average

temperature and similarly in frequency and duration of down pours rather than in average

precipitation levels. Studying impact of climate change in tourism implies mapping future regional
climatic scenarios and estimation of relevant climatic parameters.

We have plotted linear trends for average and extreme values of various meteorological
elements such as monthly average. maximum and minimum air temperatures; monthly total and
maximum diurnal precipitations; monthly average air humidity: number of days with over 80% and
less than 30% of humidity; and monthly average and mavimum wind speeds. We have assessed
statistical reliability of the data and characterized the changes by annual averages and seasons.

In order to assess the changes in the frequency of extreme values for precipitation and
temperature, as well as in their intensity, we have asked a daily data base to calculate 27 IPCC —
recommended climate change and variability indicators.

Conditions in Georgia give a tremendous potential for tourist resort development. However,
the determination of the climatic potential of Georgia for the tourism in the correspondence with the
standards accepted in the developed countries was not conducted. This somewhat hampers the
comparison of the climatic potential of Georgia from the point of view of tourism with the same for
other countries. As a result this can have an unfavorable effect on attractiveness level of the Georgia
for the potential tourists. In this work the determination of the climatic potential of tourism of
Georgia into the correspondence with that frequently utilized in other countries of the “tourism
complex index™ (TCI) is carried out.
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Climate change may have a tremendous impact on tourism-related activities by n\odit}'fx{é
one of its main types of resources-natural environment. Climate change also influences health, and
safety of tourists and local entities.

In the past, tourism climatology information was provided through climate indices such as
those found in applied climatology and human biometeorology. There are more than 200 climate
indices. In general, the tourism climate indices can be classified in to three categories. Elementary
indices are synthetic values that do not have any thermo-physiological relevance and are generally
unproven. The bioclimatic and combined tourism climate indices involve more than one
climatological parameter and consider the combined effects of them.

Weather and climate information and extreme climatic condition forecasts presented by
national services of meteorology and hydrology have growing importance for tourism. Such role has
been conditioned by the fact that planning in tourism industry is largely dependent on climate and
that tourism —related insurance business is very exposed to natural disasters. Climate change
imposes an increased risk on functionality of tourist spots. Therefore the Government and private
sector must attach a particular importance to management and application of climate information,
involvement of climate factors in tourism in tourism development policy. and tourism management
between envi and travel

and development plans. This requires an effective
organizations, particularly between WMO and WTO. Further research in the field of tourism will
be decisive to ensure efficient realization of tourist safety in the country.

For tourism businesses, weather and climate information and predication of extreme climatic,
events d ped by National A services are | ing increasingly
important, given that the programming of many tourism activities is heavily climate —dependent.
and that insurance practices in tourism are greatly affected by natural hazards. Climate change will
constitute an increasing risk for tourism i in many destinati G and the
private sector must therefore give priority to the application and management of climate factors in
tourism policies, development and management plans. For this. effective coordination between
nVil 1 and tourism organizations, particularly between WMO and WTO, is determinant for
further research, awareness raising capacity building. as well as the development and application of
adaptation and mitigation measures in the tourism sector.
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MIGRATION OF EASILY SOLUBLE SALTS IN THE SOILS OF ALAZANI VALLEY AND THEIR
RELATION TO CLIMATE COMPONENTS

Shavliashvili L.* Kordzakhia G.**, Tughushi N.* Kuchava G.**, Bakradze E.**
* Institute of hydrometeorology of the technical university of Georgia
** National environmental agency of the Ministry of environmental and
natural resources protection of Georgia

Summary

In the Article the processes of salinization-desalinization of soils in Alazani Valley depending on the
scason and their relation to climate components are considered. Migration of casily soluble salts in the profile
of soil are given graphically.
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2009TgRob beobgol bigghadobaogol gomgomobfobyde (yBgheggdol FC-om Asgybol
sdobsgege bajoGogymobangol 27C-om doygbol, Gasgpsh 5] Hkgmogatol d0 gk
6bgbgos wogzoBggdo.

dedogezob  bisghotigdo (20302050 §F)  gedomgmogmas  ECHAM-4  égnombogny
omegeron o A2 bgbadob Bobygom. Gog Ybégegdyemos geodsol Ggeogngdol hodhon
306396Go0bamgol bafoboggrel dgomy ghogham Ioygedobydsdo dogyipmo dobsgmgbogsh

Acdmdg(yﬁnﬁld (bogs@oggeals ., 2009).

Wy Beggbio bghodigbon HsgGadyatol 1 s 2C-om dogygbol dobgugom, wowpghr
5o ofbe doghols boBogme weogadto (ydiyeagnsol 1°C-0l bygom (aobonbamby) o g
3000 (Fgorgmilahy) dupGomo aomsbgsmol gbo 00 o madoggdl Fodob ofhone by
Gagyghons xollgbo. dogdera deboggbo wogogdoGydymmo afbs gl wobomeb budsomy:
006 (Bgsady 2008), oo godogemobes Bowden gobgmagonto gogdadydo. o6lyhymo
boodgeer gogodiyboab padmdmobety, Yyeaghogmos GgaGybaok gebhomgdyde (GhGogmo 1.

Gbeiogo |
520 bbgowslbibys xodol sy oty bobyddo dodogeol (2030-2050 :f:)
boseegberber ofigog @I0C) Ggdsgiogigtons wodol goblobugao

TGa6o6o, (sghonghol LGgboto. (gdighopyhol
3oblabags IC-0l Boygdom, 2C-ob dogygdoo. sl
@ab._bodsmgaeme UsJotungaene
590390 A0
10°C-0b “bygom osGogol n=0.027h+51 1n=0.036h+38
0agp ool
Sq606 Hgdsghslyghoos
ool T=- 16.711n+1.127h+ 5496 T=-44254n+0.150h+6742

22600RzgbBTo 1 - doghol LoTeme wrgretamn (ydieagaol 10°C-0b bygn
ool msdogos 8By wegns dogbge | ogdghgmomsb GgdgBogyaGol 10°C-ob hygom
wogwgmiol A0g, h- bodaemy brgoh ebowsh (). T- sfgone (210°)  (gd3gbopyens
aodo.
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Ugghoton  Hddg@agy@ol 1 s 2C-om dspgbobsb,
) Yoagbl 240 o 480°C o mpbsg bl (B‘)hoaodnbam) go. gobol 3a3ﬁ(,d;\d?mb
B0 Hgteptems xolo Dodammdl ©o dobo peg@amidol sGasmoi Fgbadsdol
ogogds. sebodbymol pemgomolbfobgdom, odnogm gabol Ubgspabbgs xoob poq6-
ol spdogmodapo bobydo, smo  Hyd3gBepgGems ysdobopde (210°C) Bemabeg-
ol Fgbodedolioge (Bopgoaber yodolismgols 3500°C, LaBgagme BFogapn 3000°C mo bsspam
bsmgols 2500°C).

1= bobodo bghotoo, Hgddgapy@ol 1°C-om dapgdobsb (wsbsgmgn bsdsGoggmado)
b oboeob boBgagee bodowamgby - 550 8, gbodsdobo pobhosmgbon goblsbmg@ol
0 Hoddg@otmGoms  wodo  Fgowpgbl  3T70°C. oo gobob  bapgoske  odo
B 1100 8 bodspemgdg. Loy afogao xodobomgol 600 9 bodomanyby
sBlsbaghoab (g03)BaggHams xado 3700°C Fgopghl ©o gabo Tgodmgds peghGamadYEe
b 1200 3 bodopmpdeg, b bospégo ool wodobomgol 650 3 bodamenghy
oboghowsb (I3g@at@ems wodos 3620°C, bawag opo Fgodgmgde pog@Gasmegh 1300 9
Qe

I - bobsdo bghston (glaghadn@ol 2°C-0m dagdobal (spdmbagmam bafstmggme)
gl obogob La @y od b 600 8 gablisboghobal 6gds@ag oo Fogepghls
H0I0°C, boag; boggnobe gobols ool gog@iampbs ol 1200 3 bodswemydey. 650 3

900 9827y

Toibomgby pobbaboganmeb (Hddg@etnGsms xoes 3930°C, Lapog Bgodmmyde aadmw@mb
bob bagomer dfogomo wodo 1300 9 bodopeydey, bogm 700 Lodsmgmyhy poblobagdol

Biea0@ams oo Fgoraghl IBA0°C, Lawsg Fybodgngdgmos pogGameyh osgGyn gobol
ot 1400 8 bodogenydey.
abs sobodbel, Gmd sdgdee s@bgdgmo gobolb wodgdol gazGGamydel bebyddo,

lgghsom (A3GakGol 1%C-0m apgdolisl gobo Ubgsmabbge xoBob dobgeog bogemg
lotoggmodo  bogol  eebowsb  Jodggmee  sofggl 100150 dghGem  domens,  begme
sinbgy bt(; o do 'Wf 3039600760 2C-00 dodygdobsb 200-300 dgiGom
'*030"0“""’( bidemo) pogBasmydob beobydmsb Fpadys
doggigm bebyddo bagbsdon GxddGsd@ol 1 R FCo00n Bogybobob (Tgbodedoboge)
pbob ggemhpGobangol  gaGHogemghe  bobsmmdols  d 208mmy SJHo
CIC)  HyddgdapynGoms  yodgbo, 65BGmITo  (dgmady, T Bmggimo  bodmy@sdols

Hobgegom (3bGogro 2).
Ghbdoeo 2
@%b ool scood \Jl‘)na(" Bieongeoms INC) xadyom yhoybiyone.

596 9939620600 1 o 2'C-00 oy
Fob0b w00 B L e e )
bggbotio 0 30 30 70 90 95
oo D509, Topgosbo 9070 | 3900 | 3770 | 3640 | 3470 | 3360
wsbsgemyn INE
ooy #ogoo 399 | 380 | 3700 | 3570 | 3410 | 3320
Tosmgn 39910 | 3780 | 3620 | 3500 | 3200 | 3210
2Coom ogygdor Topgosbo 4350 | 440 | 4010 | 3860 | 3380 | 3490
sdlsgego Todygosmer
ogotoggsmo oo 4220 | 4070 | 3930 | 3750 | 3510 | 3380
Tosiehgo 4230 | 3960 | 3840 | 3670 | 3480 | 3290

Gbéogdn doggabogma dmbsiydgdal dobyog maxammmﬂb 1 o 2°C-000 Bagygdobals

35%0b bbgomabbgs xodo mobogmgo s spdvbsgmy ggeoedo gbsdadobo bebgdol
obgregon bogmm goGpemss 3bGIEIIEmYNG @Jaaame,dmm 5850, Dborions,: 853000
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Gapyg@ol IC-om Boygbobiol gogge 20 Famio gémbge godmgds o6 bmtgéqmmwmh
bapgosber xodols dodgengdol bdgeo LodYogy.

gobobs gagedg@ol pog6igeydol dobgddo gmgsmobobybymas, sa@gogy biggasee
SyGooedo siebgy@yeo bomyfybob xodob dgde o gego (peobBsGsdomo, . 19
dogomomom,  wobogegn  bagstmggmede  dmbogoewby bogogdadol  dogbs  S-10%-als
Bodpegdo (ohedody, bopeomo, Fomagbyobs, Lgbogo, mabbbymo. Lad@amos, bof 9
Oobo. J0srgho, botogoymo). beme Gooobyddo - pgmeonde, pumagos. byt
byggohog@o gmgdo 0pogy Gommyboboo, 1

ool ¥ej

3o bogoGoggeaio s@dnbgy@m adodob Bopgse Fybodegdgemos S-10%
oo gobob  pogdicgmgbol  GoombydTo  (wgmenmobfgstio.  (bobgoma, dbgms ol
beffoemddog pedo, myeago, gaceadebo), boge wobshyh Gaombyddo dybadeybyemos gy
S10%-000. bogzgols obgnds Filgedyped Fgodgoghe Gotlghosedy dmsbiabol pagsmghs gshob
bégaby 0o Idmeydpogredety. sdogmd, babyggmes boswegob (ko bembymyogs
(@m6ygs 12, Boswsol bywadeob pobgogyde), pablsgamagdon gahob  sioonle
300005600k Jy@omedo (VIVII).

ssgbodbogo, @i bisghatom (ydiyeatol 1 e 2 “Com Bagygbobsl gabol pgte
Goegdob bobgbio (2040-2050 §§) gewodsol pgmmdogae wemdmds bpstond pagmghel g
dmabioghb gabol béea-pobgomatypobs oo dobogogaby 03 ydobgygsdo, oy a0 o6 g
©ooda@Bg8l smbobigee bgghoon pemgagmobobybus (s03gadGgd.

SCENARIOS OF AGROCLIMATIC ZONES OF DIFFERENT VARIETIES OF
GRAPEVINE WITH ACCOUNT OF GLOBAL WARMING

Meladze G., Meludze M.
Institute of Hydrometeorology at the Georgian Technical University

Summary

Taking into account global warming, according to the scenario at increase of temperature by 1-2°C
(accordingly). according to vertical zoning of a grapevine are determined the sums of active (210°C)
temperatures (240-480°C and more. accordingly). In the zones of distribution of a grapevine existing today,
according to the scenario, at increase of temperature by 1°C the grapevine in the western Georgia will grow
about 100-150 m higher, and in castern Georgia at increase of temperature by 2°C it will extend about 200-
300 m higher in comparison with the zones of distribution existing today. In zones of distribution of a
erapevine is foreseen increasing and decreasing of the sum of atmospheric precipitations during the vegetation
period. According to the scenario. in the zones of disiribution of a grapevine (to 2040-2050) global warming
will not render negative influence on growth, development and productivity of a grapevine, if it does not
exceed temperature stipulated by the scenario. ‘

CHEHAPHH ATPOKJTHMATHYECKHUX 30H PA3HBIX COPTOB BHHOT'PAJIHON J103bI C
VYETOM IVIOBAJIBHOI'O IIOTEILIEHUS

Meaaose I, Meaadse M.

I I Te: 3
Pesiome
C yuerom rioGansHoro KInMata, 1o npu parypel na 1-2°C

€ BEPTHKAIILHOM 30HATLHOCTEIO BHHOTDAZNON JI0361, BEIMHCIEHET CyMMEI akTHBIBIX (210°C) Tenmepatyp (240-
480°C u Gonee, cooTneTCTRENHO). B CYIICCTRYIOMIX CCrois 30Hax PACHPOCTPAHEHUs  BUHOTPAIHO 71035,
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10 CICHAPHIO, NIPH TOBBILICHHA TEMIECPATYPhl Ha 1°C BuHOrpasias J03a (B 3aBHCMMOCTH OT copral;

anazwoit Ipy3ui pactpoctpaimtes iia 100150 MeTpos Bbimie, a B Bocrounoii Ipysun 1o ciienapuio. npu
nosbimenn Temueparypil Ha 2°C pactpoctpaintess Ha 200-300 METPOB  BEIE 10 CPABHCHMIO ©
CYWECTBYIOUIMMH  CETOHs 30HAMM PACTIPOCTpaHeHMs. B 30HaX pacnpocTpaHeHus BHHOIPAAHON J03bI
" cymmbt armocdhey OCAKOB B TEUCHHN BEICTAIMOHHONO

neproza.

To ClieHAPHIO, B 30HAX pACHPOCTPAHCHILI  BHHOTAIHOH 210311 (10 20402050 rr.) rioGasiioe
HOTENUICHHE He OKAKET HETATHBIONO BMANMSA Ha POCT. PAIBHINC 1 YPOKAHHOCTE BHHOIPANION 0361 B TOM
CYHaC CCAH 0110 HE IPCBHICHT TeMIICPATYPY NPE/YCMOTPEHHYIO 10 CHEHapHIO.

@ohBoH B>
mu«\.?,\r, hpszo 3. absulmw;,(.@. @, bygwsdy o (1997). gasmeb 5 by )

Irogosals ) aadm‘mygmul\ Pgsegpto dg-mhﬁ)nh 'm_,l,ﬂh dm‘,(,‘]m
Udhuﬁnh \mublanl’n.\n(mm dn.'|;Q")0J(m NS, mdogmobio, gg. 42;

gmody e wyoedodgome . dgemoedy A (008). gmodohol  pmedsgmyGo  womdemdol  yogemgbs
sphiogEmodsfyBo  bebgbol  ggmogrgsahy. ool Woedgbo, G115, dayo.  Bgbgdiogo
Gybyalgde, bhadonhio goholiGuggbo Lotbégm soggabosto”, mbogobo, ag. 97-104;

Qmody e gsmedy B Q01D pemedsmyGo eomdnboli dohodgho  syHngmIGIR0l  GGIgbel
Bmbgbol s @0 debsgemol doggdob bigbstigbo (20202050 FY.. wgeogmolfgsGol dogsmanty)
Baddbogado bogydlogyleb . 005 300k 0bbhedGeb Wmdydo. 6117, pg70-81

Jotonggrmel Bty gogbusmo Ddyodebyss (2009). grmodsgol (gemogmgbols hadfio gobggbgeetsmgob.
mdogmobo, 53230

Bruce J.P. (1990) The Atmosphere of the Living Planct. Earth. Geneva: WMO, Ne 705, p.42:

Tavartkiladze K.. Begalishvili N., Tsintsadze T., Kikava A. (2012) Influence of Global Warming on the Near-
Surface Air Temperature Field in Georgia. Bulletin of The Georgian National Academy of Sciences.
vol.6, Ne 3. p. 55-60.
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TEHAEHLNW IVIOBAJILHOTO M3MEHEHWSI KJIMMATA M UX BO3MOKHOE
BJIMSIHUE HA ATPAPHBIIl CEKTOP YKPANHbI

Parouo E.

ot yugepcumen Guopecypeos u Vigpaunn

Kak OT MHOT KTHMAaTHUECKHe W3MeHenHs ceiidac
npoxoaar GbicTpee, ueM 970 ObLIO HAa NPOTKCHHM Beell netopun uenopedectsa. Corsiacho
olenkaM MesknpaBuTesbCTBEHHON TPYNNbl KCNepToB no wimenennio kammara (IPCC, 2007),
TOTCIVICHHE  KJIMMATHYCCKOI  CHCTEMBbI PUMO  —  OTO B
TIOBBLIIIEHNH CPETHEMHPOBBIX TEMMEPATyp BO3/lyXa M OKeaHa, MacCOBOM TasiHMM CHEra M JIbIa, a
TAKIKE NOABEME CPEIHCMUPOBOIO YPOBHS MOPSI.

JIumamuka w3Menenust KanMara B VKpauie B 3HaUHTETbHOI CTENEeHH MOBTOPSET THHAMIKY
H3MCHCHHS 12100/1bHOTO. KIHMATa, YTO CBHACTCNLCTBYCT O MIOOAILHBIX NPHIMHAX HOTCILICHI
kanMata B Vikpaune. Cpean NpU3HAKOB X K/IMMaTa B YKpanne
SABIIOTCA W3MEHEHNA B WPKYJIALIN aTMOCHEPbI, H3MCHCHHS KOJIHYCCTBA OCAIKOB 1 TEMICPATyphl
Bo3ayxa. CornacHo pesynhTaTaM KIMMaTHUECKMX necnenopannii 3a 80 net. Tepputopus VKpanusl
B OOJibLIEi CTElEHN CTala MCHBITBIBATL BIMAHMC ATJAHTHKN Pe3ylbTale CMCLICHHS ~LCHTPOB
nefictBust armocdepr” — Cnb 0 H A30pcKoro YMOB, 4TO OBYCIOBU/IO MNOMOKH=
TEJIbHBIC TCHICHUMN H AHOMAJINI TCMIICPATY PbI BO3/YXa B XOJIOHBII [IGPHOL FOIA H OCOOCHHOCTH
PeKHMA YBIIQKHSHHSA, 0COGEHHO ONIYTHMbIE B NOC/IS/IHIE JIeCATHICTHA.

OOl 3aKOHOMEPHOCTBI) OCTAIOTCS 3HAYHTEIbHBIC KOIeOAHHS 0CALKOB B IIPCIEIIAX oA i
HX TeppUTOpHasIbHAs M3MEHUYMBOCTh, XOTS KOJIHUECTBO OCAZIKOB Ha GoMbiiel 4acTH TeppHTOPHH
VKpanHbl HCCKOJIBKO yBEIHUWIOCh, OOuICH YepToil N3MCHCHNS FOL0BOI0 KOJIMUCCTBA OCAIIKOB 33
nepuo/bl Habmoaennit 1891-1960 1 1961-1990 rr. sBasiercs yenuuenue (1a 10—15 %) ronosoro
KOJIMUECTBA OCAIKOB HA KOr0-BOCTOKE M YMCHbLICHRE (Ha 5—10 %) Ha ceBepo-3anaze. 3a 910 Bpems
KO/JIMUECTBO 0CA/IKOB HA TepPUTOPUM Ykpauibl yBeamunnach ¢ 60 10 110 ymm (ot FOskuoit Ctenu k
Jlecoctennoii 3one 1 Honeckio).

MeHee 3HAUNTEIBHOE YBEIIMCHNICE KOJIMUCCTBA OCAIKOB HAGIIONACTCS B CCBCPO-BOCTOUHBIX
perHonax M mMeeT ONM3KYIo K OTpMI@TenbHoli Tenaenumo B YepHopmikoii, BobiHckoi,
Posenckoii n JIbBoBCKoli 0GJIACTAX, TO €CTh, B 30HAX HEIOCTATOMHOIO YBJIAKHCHWA OHO
YBEJHUHIIACh, A B 30HAX H3GHITOUHOTO ~ HEeCKONbKO Y b,

OnHako TJABHBIM 1OKA3aTENIeM  17I00AIBHOT0 H3MCHCHHS  KIHMa

ra ABISICTCA HMCHHO
M3MEHEeHHMs cpeaHeil ronoBoif TemmepaTyphl BO3AyXa. AHQIM3  3HAYEHWI  CpeIHeroaoBoif
TEMICPATYPhl BO3YXa B TCUCHWC IUIMTC/IBHONO IICPHONA [I0KA3AN, UTO M3MCHCHMS JICTHEH
Temnepatypsl B Ioneche n Jlecocteny Vipantni 3a 100-neTHiit nepion Habmone il cocTapIsion
0.7-0.9C, B Crenn — 0.2-0.3"C B cTOpoHy noTervieHns, nprem 3uMoii onn coctagim 1.2°C,a
Becroii — 0,8"C. Tak. cpelnsisi Mecsunas TemnepaTypa BO3yXa ¢ (eBpans mo anpefh MOUTH Ha
Beeil TeppuTopnn Ykpansl ehipociia Ha 0,5-0.9°C, Ha samaze w B Kpeimy — wa 0,1-0,4°C. B
sHBape, Mae, MIoHe U OKTAGD pe ee NpHpocT rarnst 0,1-0,6"C ma 3naunTensHoil yacTH
VKpamHbl, 32 MCKTIOMCHHEM BOCTOKA M IOTA, IC CPCAHSS MECSHas TeMilep:

ypa HOBBICHIIACH
noutn na 1,0°C. B mione-centsiGpe ona morcemectio Ghina ke na 0,1-0.5°C. a wiorna u 1a
0,6-0.9°C.
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B Vkpanne yge: YHCIIO P it m oKery X sBJenmit, ) B
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HOCTh ¢ IKeTp BHICOKIMH

Temnepatypamit (“BOJIH TeIl1a”), KOJIMHYECTBO KOTOPBIX €/KETOIHO BO3PACTACT B CPEuHEM Ha 6 %.

Hamane, TeJILHOCTh 1 b C oueHb BBICOKOI TemrepaTypoit

BO3/IyXa HMCIOT CCPBE3HOE BIUAHNE U HEIIPEJICKA3y eMbIE TIOCIICACTBHS B CEIILCKOM X03siHCTBE.
3naunTenbHBIA NpaKTHYeCKNi HHTepec 06 3KeT)

(opme nx mp , BEUb MX IIp p MpenoT H IIpe e Tpebyer

3HAYHTENBHBIX yCUIHiT W GUBAHCOBBIX BIOKeHuit. B Vkpanne B Temnsiii mepron roma wacto

&

co3gaoTes yenoBus i popmupoBanns Beicokoit (25°C) u ouens Beicokoii (30°C u Bbime)
TeMTIepaTyphI BO3yXa (CHibHOIH Kapbr). Cpe/liee YMcNo AHel ¢ TeMmepatypoii Bosayxa 25"C u
BbILIE 32 O/t cocTapisteT 0T 8090 Ha tore u B ctenHoi yactn Kpbima 10 3035 neii Ha kpaiinem
ceBepe M 3amazie CTpanbl. BeposTHOCTh BRICOKOH M 0YeHb BRICOKOIi TEMIEPaTyphl B LlEOM 3a TOI

cocraaser 90-99 %, 3a nekmou Ci I M 1010-3 i, rie oHa
cocTanaeT 75-89 %. BeposTHOCTH 0c0G0 OMACHOr0 MaKCHMAIBHOI TeMIepaTyphI Boayxa > 35" C
o1 20 % B 3ana Tonece u enin 10 50-75 % B HOro-socrounoii, I0xkHoi 1

Boctounoii Cremnm.

B 3uMuuii nicpHoq B YKpauHE YacTO CO3NAIOTCA YCJIOBHS Ul (JOPMHPOBAHMS HHM3KOiL
Temmepatypel BojayXa (-10°C i HiKe), 4TO CUMTAETCS ONACHBIM ABTEHHEM TIOTO/IbL. AGCOMOTIIbIE
MHHEMYMbI TEMIICPATYPbI B pe-peBpasie B 11p 42 ..-26°C, B mapre -30 .-
20°C. BeposITHOCTH aGCOMIOTHBIX muAnIMyMoB Temmepatypsi -30° C coctapnser 30 %, a -35°C — 1o
5%.

3acyXM reHeTHUeCKH MPHCYIH KIMMATy YKpauHbl, OIHAKO B TOCHEAHHE TOIbI OHH
CTaHOBATCA Bee Goliee HacThIMM M Gosice MHTEHCHBHBLIMH, OXBaThIBast oauH pas B 10-12 et no
50-70 % Tteppuropii crpanbl. I HeraTHBHAS T pacnpoc 3acyx
Ha PCFHOHBI, KOTOPHIC 0 ITONO CUHTAINCH 30HAMI J0CTATOMHOTO YBIAKHCHHA — CCBCPHBIE 1

sananueie 06macTi. HepaBHOMEPHOCTh BINAJICHHA OCATKOB B TeYEHHE TOJa M 3 OTIEbHbIE FO/IBI
TOXKE CIOCOGCTBYET YBE/IHYCHHIO 3aCy LIIIMBOCTH.

BeposTHOCTh MbUTHHBIX Gyph 0G0H MPO/IOKATEILHOCTH focTHraeT B Vipaune 70 % u
Gosiee. OT BBICOKOBEPOSTHBIX IBUICBBIX Oyph CO 3HAYHTENBHON IPONOIDKHTEIBHOCTBIO GOlbLIC
BCEro CTPAZIAIOT 10KHbIe pernonbl Ykpanmbl — Kuposorparckas, Jlnenponerposcekas, Jlyranckas u
Josenxas oGnactn (BepostHocTh 0T 14 10 32%). Bmecte ¢ Tem, Gnarogaps yBeIHYCHHIO
KO/IMECTBA OCA/IKOB Ha 10re YKpauHbl, KOJHUECTBO MBUTEBHIX Gyph B STHX paiioHaX HECKONbKO

YMCHBILIHIIOCH.
K 3KCTpemasIbHbIM - arpOKIHMaTHUECKHM K HITH
(i Aerpanauii Mo OIyCThIHHBAHUS

IBCHHO Ha op p
3eMeJih, OTHOCATCS M CHIbHBIE JI0KIM PasHON MHTEHCHBHOCTH. KonmuuecTBo CHIBHBIX J0%eli B
VKpanHe yMEHBLIWIOCH B JICTHHE MECALBI H YBEHUIIOCH B OCCHHHIT 1 PAHHEBECCHHMIT IEPHOIBI;

TaKKe poe y HX HH u (Jlummucxuii, Ocamumit n ap., 2006).

D10 CBHUCTELCTBYST 00 YBEJIMHCHMH PHCKA PA3BHTHS BOIHO-)PO3MOHHBIX IIPOLECCOB, BElb
HMEHHO B 3TO BPEMs 3€MIIA, KaK IPABIJIO, He 3AUIMIIEH MOCTOSHHBIM PACTHTELHBIM OKPOBOM
(raGmmna 1).
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TTosmopaemocms cunbusix 0034coeil pasAUHON UHMEHCUEHOCIL

TIOBTOPACMOCTE CIUIBHBIX J0ACH 30 TIORTOPACMOCTE, CHALHEIX J10AICH 50
M 1t Gotsine 3a 12 wac. W Menbiie | AP, | My i Gombiue 3a 12 wac. u memsie (P), | AP,
Meesm i 5 5 .
1951-1987 rr. | 1985-2005 rr. 1951-1987 rr., 1985-2005 rr-
T 038 0.9 0.1 0.5
1] 0.9 13 0.4 0,7 4 0.7
[ 0,5 2.0 15 0.2 0.9 0.7
v 0.8 32 0.6 22 16
v 108 7.6 9.4 78 16
Vi 21.0 195 203 215 12
Vil 312 24,2 346 26.5
Vil 203 17.1 223 18,7
X 36 12.8 86 12,9
X 2.4 52 0.8 35
XI 4 32 3 (] 24
X1 13 3.0 17 0.9 23 13
Cywva 100 100 100 100

PoCT  BHICOKHX TeMTepaTyp OmaceH Yrpo3oil yBelMueHMs 3acyX M 3aCylUTHBOCTH
‘Tepputopin B ueioM. OXHUM 13 Ga3soBbIX NOKasaTeleii, NPHMEHACMBIX IS XapakTepPHUCTHKH
OOlIero  cOCTOSNMA  3aCYNUTHBHIX  3eMellh M 3eMesb, TIOABEP)KEHHBIX JIerpajaiii i
OIlyCTHIHMBAHHIO, ABIICTCA HHACKC apuiHocT Tepputopun (AlU), KoTopbiii xapa

krepusyer obmee
cocTosine X 3eMenb H onp A KaK CoOT CPE/IHEro/IoBOT0 KOJIHYECTBa
OCAlKOB # dBanoTpaHCimpaiyy. Bosbiwas gacth YKpaHHbI, B 4aCTHOS €€ LEHTPaJIbHbIE,
BOCTOUHBIE M 10/KHbIE OG/IACTH, Xapak TCA Kak p soma (AIU = 0,21-0,50),
3amajiHag W CeBCPHAA YaCTH — Kak cyXas cyOrymmanas 3oma (AIU = 0,51-0,65) (Pakon, 2009).
Bce 5T0 CBUIETENLCTBYET O HATHYMH 3HAUHTESBHBIX PHCKOB CO31AHNS MPENOCHLIOR /IerPa/iaIi i

onycrs 3eMelib 1104 YLUIMBBIX SIBACHUI Ha BCCHl TePPUIOPHN VKpauHbL,
OTnenbio clefyeT BhUIETMTL 10%nble paiionk Onecckoii, Hukonaerckoii, Xepcomckoii u
3anoposkekoii oGnacteii (rae mHZekc apuuHocTH He upeBbimaer 0,30) kak TEPPUTOPHIO
HauGoNbIero  pHCKa PA3BHTHA MPOLECCOB  OMyCTHIMMBamus. JlocTaTouno oGecreuenbie
TEIVIOBBIMH PECYPCAMH, YTH PErHOHbI HCTILITHIBAKT NOCTOSHHBI Aeduumt Biaru. Jlake B rosl ¢
O0UIMM KOMIYECTROM OCATKOB GJM3KHM K HOPMe, OHM HAXOMATCH Ha Tpami >(¢yeKTHBHOTO
CEJILXO3TPOH3BOICTBA.

3a nocnenmee cToneTHe T

C ueTkie w arpo-
KIMMATHYCCKHX T0KasaTesnell Ha Beell Teppuropu Ykpanbi. Tak, npoBecHHbIH Hamy asamn
nanmbIx 3a 1959 u 1995 rr. (Maxapenko, Pakoun u ip., 2010) BBIIBHTH T

IPAHHL HAaKOILICHHS CYMM QaKTHBHBIX Temmepatyp Bsmue 10°C (STA>10°C), B wactsoct,
TIPO/IBIIKEHHE Ha CeBep Mosisi ¢ Gosee BHICOKMMH X 3HAEHWAMH (C CyIIECTBEHHBIM rpeGHeM 1o
pycity JlHenpa 110 ceBepHbIX paiiokos Kuepckoit o6mactn). Mu “Th ITOI T
YMEHBIIACTCS B NEHTPANbHBIX PErHONAX, MOUTH HHBEMPYSCh B I0KHOM YACTH VKpawHbi, uTo
MOKHO 0OBACHHTb MEHEE 3HAUHTEIIBHBIME H3MCHCHHSIMH TEMIICPATYPHBIX TTOKA3ATCIICH B K0KHOI
CTenu 3a 3TOT %e MepHOJL,
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30Ha ¢ Haubosec HW3KHMH HA DABHMHHOM Tepputopum VYkpamusi YTA>10°C24[0
2400-2200° C, koTopasi no JaHHbM Ha 1959 T. 3aHMMana Bee cerepHbie paiionbi 30ub1 [Tonechs (lig'
nckmouenneM  Kuepckoit obnactu), 1o C Ha 1995 . ach 110 OTHCJBHBIX
HeGONBIINX TEpPHTOPHA, pacronokeHHbIX Ha ceBepe Yepnurorckoii n JKutommpekoii o6nacteit

sanagsee  CroBeuaHCKo-OBPYUCKOTO KPKa, a TAaKKE B CCBEPHBIX M IOKHBIX HPEATOPIX
Vipannckux Kapnat.

Msommms ETA>10°C=2600°C oy B " p
HATIPABIEHNH, OCTABUB HIDKE 10:KHbIe paiionbl CyMCKoi, H 1p: u
H0kHbIe paiionsl KieBeKoit, cepepHbie palions: Yepkacckoii n neHTpaibHbie BuHHULKOI 06nacTeit,
aTaKke kpaifamii 1or X n HacTh it o6nacreif.

Msomanms XTA>10° C=2800" C cMeCTIIACH 3HATHTENBHO BILIC B CEBEPHOM HAIIPABJICHHH B
JNeroGeperkHoii wacTH VKpauHbl, Kpome gactTn Xapbk " paiioroB

TlosrraBekoii oGacTeii, rjie npoc/eKuBaeTCa BIMsHAE Baktopos pebeda (otpor Cpeanepycekoit
BO3BBILIEHHOCTH). B mpaBo6epexnoii JlecocTeni M30IMHNISA B CeBEPHOM HANPABIEHMH CMECTHIIACh

MeHee CyILICCTBEHHO, IPOX0/s Hepes LeHTp Y it 1 1or it it. To ectp, 30Ha
¢ STA>10° C=2800-3000"C omyTHMO pacHIMpHiach B NeBoGepexHON uacTi YKpauHbl
- B it, roe I b " u

! TETUIOROTO PEKHMA B CEBEPO-3aMaHOM

HANIDABJICHHH.
VpoBeb TennooGecrieueHHs BEreTalHOHHOTO MEPHOMA B I0KHBIX 0ONIACTAX, @ MMEHHO — Ha
tore Onecckoit, i it u ] it obnacteil, a Takke B XepcoHCKo#

obmacti 1 KphiMy B 11eJIOM TOuTH He H3Mmenuscs (rie STA>10° C cocransior 3200-3400° C), na
Kkpaitiem tore Ozecckoii o6sacTi — CBbILIE 3400° C. a Ha IOxmnom Gepere K — Gonee 3600° C.

6 rpebenn STA>10°C=3200°C mo pyeny FOxmoro Byra,
cpopmupoBaBimiics 3a ot nepuoa. Kpome Toro, cdopmmposaiocs none STA>10° C=
3200-3000° C nrime Jlonetxoit Bo3BbImenHocTH N0 pycy Cesepekoro JIoHua 1t 30Ha HAKOMIeHUs
Gosee Bhicoknx ETA>10° C=3400-3600°C, cdp B BOCTOUHOI 1pHOp it wacT
anopozkckoit o6actn B npesenax IIpnasoBckoit HU3MEeHHOCTH.

OTMEUCHO H3MCHEHHE NPOLOIIKHTEIBHOCTH TIEPHOJA aKTHBHOTO BEreTalMu B CTOPOHY ce
yBennuennst ot 3,8 mHeii ma 1oro-BocToke 0 3 Heli Ha ceBepo-BOcTOKe. B 1oro-3amaiHbix
ANAIHBIX PErHOHAX MPOJOIDKHTE/IBHOCTh HTOTO NEPHOIA HECKONBKO yMEHBINUIack: ot 1.2 B
Bunnuikoit o6nact 1o 2,7 B JIbBosckoii u 3,0 nueii B 3axapnatckoii o6nactax. Uckmouenuem B
perioHe sBisieTes UepHoBULKas 0071aCTb, 1€ TOT HEPHOJ YBEIMMMIcs Ha 4,5 1Hs.

TaknM  00pasoM, aHanmus 1 0 M KINMATa, KOTOpble
HaGumozatoTes B YKpanHe, 1acT OCHOBAHMS NOJIAraTh, HTO CYIECTBYET BEPOATHOCTH YCWICHMA U
HACTOTHI  IKCTP ABNeHHH, a Th CEeNbCKOTO XO3AHCTBA OT

KIMMATHYCCKHX YC/IOBHIL 1PH  CYILICCTBYIOWICH CHCTEME 3EMICHONB30BAHMA COXpaHMTCA, M,
BO3MOKHO, YCHIHMTCS He TOMBKO B IOKHBI
V3MCHEHHS OCHOBHBIX arpOK/IMMATHYECKHX XapaKTEPHCTHK — YIUIMHEHHE WM COKpaleHHe
NepHona AKTHBHOH BETETALMM CEThCKOXO3ANCTREHHBIX KyJIBTYp Ha TEPPUTOPHH VYKpaumbl,
JI0CTATOYHO 3aMETHOE YBE/IMMEHNE TCIUIOBBIX PECYPCOB Ha (JOHE OTHOCHTE/IBHO HE3HAMHTEIBHOO
YBE/MUEHUS KOJMYECTBA OCAIKOB H POCT YacTOTHl OSKCTPEMAlIbHBIX MOTOMAHBIX ABIEHHI

TBYIOT O TH CYIICCTBEHHBIX H3MCHCHHMH B BEICHMH arpapHOro

HO M B BOCTOUHBIX M IEHTPATHHBIX PETHOHAX.

TMPOH3BO/ICTRA.
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TRENDS IN GLOBAL CLIMATE CHANGE AND ITS POSSIBLE IMPACT ON THE
AGRICULTURAL SECTOR OF UKRAINE

Rakoid E.
National University of Bioresowrces and Environmental Sciences of Ukraine

Summary

The aim of the study wa

s to determine the possible impact of climate change on Ukraine agriculure, in
particular, by increasing the risk of land degradation and desertification. Special priority was given to the
change of one of the major agro-climatic indicators — the cffective heat sum above 10° C. It i
territory of Ukraine (except for the western regions) growing season increased (an average of 3-4 days) and it
is recorded the shifting of dates for the beginning of the growing season to carlier in the spring. Analysis of
trends in global climate change was highlight that there is a possibility of enhancement and frequency of
extreme weather events, the of on climate diti

shown that in the

under the current system of land

use will continue and perhaps will intensify almost over the whole territory.
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NEPCIIEKTHBBI PA3BUTHSI BOTHOI'O XO3SIIICTBA
B BEJIAPYCH U I'PY3UN

Tanuxaose /1., Acosees M.
FBenopycckuit 20cy0apcmeenblii nedaeo2udeckuil yHugepcumen
unmenu Maxcuva Tanka, Munck.

Bosuible pecypebl 3eMJIM CTABOBATCS TeOTIONMTHUECKHM (JAKTOPOM Hapsiy ¢ 3anacamu
e 1 rasa. Cerozus Goniee OHOTO MILINAPAA YENOBEK BO BCEM MHPE HC MMCET 10CTyna K
WICTOl MUTEBOIH BoJle, @ GoMee JIBYX MUTHAPIOR He PACTIoNaraioT JOCTATOYHbIM KOHUECTROM
[CHCTEM OMHMCTKH BOBL PAliiOHa/IbHOE IUIAHMPOBAHME BOJHOIO XO3ANCTBA B 3aBHCHMOCTH OT
ofimeli CTPYKTyphI H TEH/ICHIMIT PA3BUTHSA XO3ATICTBENHON IEATETLHOCTH UeOBeKa, TpebyeT 3HaTh,
BOZHBIMH PeCypcaMu Kakoro KOJIMMECTBa i KauecTsa Gyaer o0/afarh TO WM HHOC rOCY1apcTBO B
Gymymenm.

CymecTsyiomue TeHICHIMH W NEPCNEKTHBLI Da3BHTHS BOJHOTO XO3SIfiCTBA B
Beaapyen. Cornacio BoaHoMy Kamactpy PB, Bemumnbl HCnons30BaHHOM cBeskell Bombl 3a 2007-
2011 roapi BbirissT Hanbosice crabuibHO (1abu. 1) (IocymapeTBeHHbI  BOIHBIN Kaxactp ...,
2012; Onenka ..., 2010; SIcoees, 2012). CyniecTBenHbIe M3MEHEHNS TIPOH3ONLTH 3a neprost 1991-
2011 rofpi, B LeJIOM HCTIOJB30BAHNE CBEKEH BOMIBI COKPATHIIOCH B 2 pa3a.

Tabuya |

& Pecn) Benapyes
(Tocyoupemeennoiii 600wt Kadacmp .., 2012)

s MIH. M’ B Foll
2007 2008 2009 2010 2011

Tlokas:

3 ‘ wow
JoGbtia moaemubLIX  Box e | s | 1es | 1ses | 1638
NOBCPXHOCTITRIX BOA (BEeTo)

Tenoa5308a110 CheAeil BOABL: 1485 1410 1338 1356 1406
B TOM THCIIE

H2 XO3. [IHTHEBBIC HYKJIH1 653 573 501 495 486
Ha IPOMIBO/ICTBEIIIBIE HY Kb 428 423 371 389 423
Ha CeLX03. BOA0OCHAGAKEHHE 110 109 110 108 110
Ha opotetie 6 5 5 i 4

B PHIGHOM NYJ10BOM XO3AIiCTBE 288 200 350 357 383

Pacxonbl BOALI B CHCTEMAX 0GOpOTHOTO
noRTOPHOTO BoROCHAGKENNS

6349 6697 6134 6338 5973

TloTepn BoALI npH €€ TPAHCHOPTHPOBKE 110 131 84 102 84
OTBECHO CTOUHBIX BOA B BOHbIC 00LEKTbI: 1038 [ 990 998 990 1000
B0 unCIC

HE0CTAaTOMHO OYHIICHHBIX 9 11 3 6 6
HOPMATHBHO OUHIIEHIBIX 760 709 686 671 662

e TPEGYIONIIX OHHCTRM 269 270 309 314 332
MOWHOCTL OMHCTHBIX COOPYKEHHT 1425 1450 [1533 162 | 1578 |

Wspsitue nopepXHocTHBIX Bo B 2011 1 cocrasuin 747 mim. M, a 106bIMa NI043eMHBIX BOL,
BKOuAs Mumepanbibie Bombl — 891.21 aan. ', XosslicTBenHo-muTheBbie BononoTpebaenie Ha
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omoro skutenst Benapycn B 2011 r cocraBwio 140 n/cyTkm, uTO GuM3KO ¢ INOKA3ATELRN
E 0193

GosbImmHCTBA cTpat EBpombr. La=nruass

Hamu oLeHeHsI nepereKTuBsl Bojonorpetienns B bemapyen k 2040 r. B cooTsercTum ¢
npornosom, B niepuos 2015-2040 Ir. oKHIAETCA yBeMueHMe BIYTPEHHEro BaoBOro MpojyKTa B 2-
3 pasa ¢ OJHOBPEMCHHBIM CHHDKCHHEM TEXHOICHHOH HAIPY3KHM Ha OKPYKAloUlylo cpedy 3a Cuer
cumwkenus Matepuanoémkocti BBIT ot 18-20%. 1 sHeproémkoctu 10 45-60% no oTHOIIEHHIO K
1991 r (Scosees, 2012).

Tatauya 2

O6vimu sodonompednenun ¢ 1991 u 2011 22. u npoznos sodonompednenus na 2040 2., man. m*/200
Bozonorpeorenie o porHo3 Ha 2040
1991 2011 Bapuant 1* BapHant 2**

XO03AHCTBEHHO ITHEBOS 720 486 525 785
TlpousBoscTBEHIOC 990 423 710 1280
Ceunbekoxossiicrsennoe 330 110 140 200
PriGHo npynosoe 750 383 250 280
Opomenne 40 4 25 60
Hroro 2820 1406 1650 2605

“TIpoanos, i croicenue ¢ censu u
samepuaroéswocmu  BBII, a  makice ¢ y4eMOM  ROGHUENUR  MEXHOIOZUNECKOZO  VPOGHA
sooonompedacnus. B npoznose maxoice yumenst cruncenus

“*Ipoenos pocma &

C yuérom TuX ii, obmwee BomoNo B 2040 r no nepsomy BapHaHTy

NPOTHO3a MOKET COCTaBMTH MpHOMM3MTENbHO 1650 Man. M/ron. B Toke Bpems CyIIeCTByeT
HeBIaronpUATHBII BAPHAHT NPOTHO3a, Pa3BHTHS XO3AHCTBA, KOTOPBIH COOTBETCTBYET BO3MOJKHOM
MOJIe/TH SKCTEHCHBHOTO pa3BuTHs. COT/IacHO 3TOMY BapHaHTY BOJIOTIOTPEO/IEHME MOKET COCTABHTH
puMepHO 2605 MWIH. M'/roz1, 4T G:3ko K ypoBHio 1991 r (Ta6i. 2). COrlacHo HeIHeLIHeMy Kypey
CTPATErHUecKOro PasBUTHS CTPAHBI, BOTHOE XO3AHCTBO GyneT pasBuBAThCA MO GrarompusATHOMY
nporHosuoMy Bapuanty. BononotpeGnenne B 2040 r npesbicuT nokasatenu 2011 r, na 20% no
1pOrHo3HOMY Bapuanty 1. u Ha 60% no Bapuanty 2. Ilo coctosnmo na 01.01.2011 B Benapycn

289 TIPECHBIX BOJL C OKCIUTa’ IMH 3amacamMu 1o
kateropusm A, B, Cy, Cy, 7104,79 miH. w/ron (Dxonorudeckuii GioyuieTers ... 2012), nepasiit
TPOTHO3HBIN  BapuaHT P TpUBaeT okono  24%  pasBelaHHBIX

9KCIUTyaTallOHHBIX 3a1lacoB, a BTOPOii — 37%.

VicTounmKaMi 3arpsi3HeHMs BOI CIY)KaT CTOKM M BhIGpoCckl mpombinuiennoctd, KX,
nomronst TKO,  cenbekoXo3siicTBEHHbIC  yTOIbsi, OOBEKTHI JKHBOTHOBOICTBA, 3acCTPOHKH ©
OTCYTCTBUEM NEHTPATH3OBAHHBIX CHCTEM BOJOOTBENIEHMA, TPAHCIOPTHAs HMH(PACTPyKTypa,
noGblua 1 Ka 3 (Masurans, 2005; OcHOBHbIC MOKazaTe/n
2009).

BakHbIM ABJIACTCA M YPOBEHb " pecyp B u oT

n3Mmenennii knumara. CornacHo mporuosam B cepenune XXI B., cpefiisisl roosas TemMrepatypa no
cpaBHenmio ¢ 90-mu roamn XX B MOkeT yBemunThes Ha 2° C.

VisMeHenne KIMMaTa MOXKET BBI3BATH YMEHBIIIEHHE CPEIHEr0 TOI0BOTO CToKa pek benapycu
¢ 58 10 39 kv', a 3amacoB mOm3eMHBIX Boa Ha30%, M B TAKOM CIydae B KOJMYECTBEHHOM
ornomenun Pb Gyner obmanath 10CT: pecyp MPECHBIX X BOJL 14
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T il Bomonory . YMel KOJIMYECTBA BOJHBIX PECYpCOBI (1557
MOKET BHI3BATH HEKeNATEbHYIO TEIIEHIIHIO, B YACTHOCTH TIPH CHIDKEHHMH TeXHOTEHHOit Harpy3Ki ot
Ha BOAHBIC PECYPCEI, KOHUCHTPALMN 3arPA3HSIOLMX BELIECTE B BOIAX OCTAHYTCS HCH3MCHHBIMHU B
CITY KOMYECTBEHHOTO YMEHBIIEHNS BOMMBIX pecypeos (OlieHKa TpaHCrpaHHUHBIX BOAOTOKOB ...,
2010; Scoseer, 2012). Takum 0Gpa3zoM, COXpaHEHHE K.
5071 Benapyci, KOTOpbie AB/AIOTCS HAIMOHATLHBIM GOraTCTBOM, ABIIETCS CTpaTernyeckoii 3aaueit
YCTOIUHBOIO PA3BHTHS CTPAHBI.

F M C ficteeHHOrO Ba B YCIOBMAX

T€CTBCHHBIX CBOWCTB. IPECHBIX MHTHEBBIX

MHDOBLIX TPOLOBOJIBCTEEHHOTO M YKOHOMHYECKOTO KPM3HCOB TpeGyeT yBeNMueHns o0BEMOB

Ip M opr Y it. TlosTomy ocTpeifmeii konoruueckoii
npobniemoii B cTpame octaérest npobiiema BoxocHaGkenns cén. Ilpn oTcyTeTBHM MeponpRsTHii,
HapaBNIEHHBIX Ha CAHUTAPHOE G1aroyCTPONCTRO CebCKIX HACENEHHBIX MYHKTOB, KAYeCTBO BOJIB! B
KoJo/uax, P i THCS TBO CeJIbCKHX JKHTelNeii, Oyner
0CTaBAThCA BECHMA Hey/IOBJIETBOPHTE/bHbIM (OlleHKka TPaHCTPAHHYHBIX BONOTOKOB ..., 2010;
OctoBHble noKazates ..., 2009). Octpoil ocraetcs m 1poGiemMa 3arps3HEHMS BOJA BEPXHHX
BOJIOHOCHBIX ~ TOPW30HTOB T TPYTINOBBIX MecTHOCTel  Benenus

HHTCHCHBHOTO PACTCHHEBOJICTRA.
B macTosiIee BpeMs HanGosee OCTPhIe Te0dKOIOTHISCKIE MPOGIEMBI CIIOKIIINCH B paifonax

Kanmiinbix KomGuHaToB . Cosmropeka, 1 CKOro M B HEKOTOPBIX

o ypOaHM3HPOBAHHBIX ILIEHTpaX. 3arpasHenne TOM3EMHBIX BON  PATMOHYKIMIAMH  CBBIlIE

JONYCTHMBIX TSl TIHTHCBBIX BOXL YPOBHCH, COIMIACHO IIPOBCICHHBIX HCC/ICIOBAHMSM, IPAKTHICCKH
HCKITIOUAETCS.

TenaeHUMH H UPOTHO3BI Pa3BUTHS BOAHOTO Xo3siicTBa I'pysnn.Makcnvyma oGbEMBI
pofonorpeGrenus nocturanu K komiy 80-x romos XX cronerms. Ilocie pacnama CCCP

00bEMOB 382 ¢ ClIAZioM B xo3siicTBE
il ;B KOM TepHozie YPOBEHb BOIOTIOT NPHXONTCS
#a 2005 r, nocie uero A BOLOIOTPED. (7a. ) (O« 3

nokasaremi ..., 2009). OtmeTnm, uto ¢ 2005 r BKIOUEHHE B CTATHIO «BOJOCHAGKEHHE CEMbXO03.

00bEKTOB ¥ p.» BOI M 3 THAPOYICKTPOC Ha Hall B3IULLL SIBIACICS
Hellenieco06pa3HbIM, Tak kak I'C-Mu nenonb3yeTcs He cama BOJIA, @ SHEPrHsl JIBUKYIIEHCs BOMIbI.
Kpome TOro, npn pacuere HMHACKCA IKCIUATalMi BOIHBIX PCCYPCOB (OTHOLUCHHE IOLOBOrO
oneTHEMY 00beMy BO30GHOBIAEMBIX PECYpPCOB  MPecHbIX BO)
noywaercs, 4r0 B I'py3un ncnospsyercst 57% HMEIOUMXCA BOAHBIX PECYPCOB, OTHOCS CTPaHy K
qHCTy TOCYApCTB € OYEeHb i obe ii B 00JacTH BOJIOMONBL30BAHMA. UTO HE
orpakaeT peanbHylo Kaprudy. B 2008 r Beemm OTpacisMH BOXONONb30BaHWs, kpome I'DC
Jenonk3oBano 789 MH. M CBexell BOMBI, TO ecTh 1,5 % OT cpe/HEeMHOTONeTHEro oGheMma

BO30GHOB/ISEMBIX PECYPCOB MPECHBIX BOLL.

McXos M3 aHaiH3a CTATHCTHYECKHX JIAHHRIX MUHHCTEPCTBA OXpaHbl OKpY Kalollel cpeibl
Ipysun B 00JIACTH BOZOTIONB3OBAHIL NPOTHO3BI PA3BUTHS IKOJOTHYECKOH 0OCTAHOBKH BOIHBIX
pecypcos I'pysun neGnaronpustibi. Hapsny ¢ moctenemibiM pocToM 0GHEMOB COPOIICHHBIX
3arPASHEHHBIX CTOKOB, TCXHOTCHHAS HATPY3Ka BO3PActaer co cTOpomsl ceaiok, ALK, namrunem
3aCTPOEK € OTCYTCTBHEM HEHTPATH30BAHHBIX CHCTEM BOJIOOTBEIEHIS.
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Bhicoka BEPOATHOCTH POCTA BOLOTIO uTo TeMm, mﬁp‘ Jéfcﬁ M
Gmmwkaiimme NeCATIICTHS NPOTHO3MPYIOT o6umii  poct npommumeﬁnoc'm B peciyO.
3akaskasbs ([laBuranmsi, 2005; OcHOBHbIE NoKasateny ..., 2009; Scosees, 2012). exons u3 mm,
MOKHO TPEAnoNokuth 410, Kk 2040 r oObéM Bogonorped) s
BBIpacTeT B 2-3 pasa no cpasHeHmio ¢ 2008 rogoM. 3a 5ToT e 1epHON IPOTHO3MPYETCs poct:
X03HCTBEHHO-OBITOBOTO  BoOTOTpeGenns B 1,5 pas Ha OCHOBAHMM HAuaBIIErocss MPOIL

yper npoGrem BO MHOTHX ropoaax I'py3ui myTéM peMOoHTa 1 3aM
AMOPTH3MPOBAHHBIX ~ TEXHMYECKHX CPEICTB BOJOCHa(keHHs, 4To OyleT CrocoGCTBOBATh
opr 0 MHOTHX TOPOJIOB CTpaHbl. YTo Kacaercs
BO/I0TIO/TH30BaHUA l"l() CTaThe «OpOLICHHE». €ro JMHAMHKA 3aBHCHT OT 1IEHOBOI  TIO/HTHKH
Tocy/napcTBa. CHmkenue 1IeH Ha P s HY XK SABNAETCA

VISl pa3sBHUTHA PACTEHHEBOACTBA U B TaKOM ciydae BOLOIIOTP 10 cTarbe

MOJKET YBEIIMIHUTLCS B ICCATKH pas.
Tatmuya3.

oxpanst u 3 600
6 Ipysuu, man. i’ 6 200 (Ocnosnsie nokazamen ..., 2009)
1995r_ | 2000r | 2005r | 2006r | 2007r | 2008t

O76op Boab! M3 BoAHBIX

001eKTOB Beero: 2000 2010 48786 25699 31541 30098

B T. 9. U3 TIO/I3EMHBIX HCTOUHNKOB: | 476 400 549 460 422 431

Mcnoab30BaHO BOAbI, BCEro: 1628 799 48374 25573 31270 29756

3 HHX B LIC/X:

XO3AHCTBEHHO-OBITOBBIX 361 346 358 3 391 399

NPOMBITICHHBIX 138 151 208 359 260 333

OPOCHTEITBHBIX 1097 208 87 139 95 57

BOJIOCHAGKEHHS CEbXO3.

OGBEKTOB 1 Ap., B T. 1.

ucnonb3opanue Ha [DC 32 74 47721 24704 30974 28967

C6poc Boa B n0BepXHOCTHBIE

BOJ0EMBI, BCEro: 375 398 47732 25120 30800 29090

3 HHX:

3ArpAHENHBIX 13 394 517 606 452 614

B T. 4. HEOUHIICHHBIX 2 152 226 449 292 486

B T. 4. HEIOCTATOYHO OYMICHHBIX 11 242 292 157 160 128

He TPeBYIONNX OUHCTKH 124 2 47706 24507 30333 28462

HOPMATHBHO OUHIICHHBIX 238 2 7 15 14

ToTepn npn TpanciopTuposke | 494 505 412 475 505 437

BOMLI:

O6opoThoe n BTopHHIOE

nocaen0BaTe bHOE 10 38 293 283 258 180
B Gumkaiine necsaTuieTHs B M OT MMara

3a11aC0B BOIHOCTH PEK H Ae0HTOB NOI3eMHBIX BOJL. 110 MHEHIIO IKCIIEPTOB BO3MOXKHO YMCHBLICHHE
3aI1acoB BOAHBIX pecypcos Ha 10-30% (OcHoBrele nokasatesm ... 2009; Slcosees, 2012). B ciyyae
€amMoro HeGJIaronpuaATHOr0 NPOrHo3a (IPH YMEHBLICHMH BOAHBIX pecypcoB Ha 30%) cpemsiii
rozoBoii cymmapHblii cTok pek I'pysuu coctamut 37 KM, a BOJIONOTpeGIEHHE, MO MHEHHIO

HO Ha ypore. B Takom cryuae Gymer
HCroNk30BaThed, He BKMovas [DC, 2.1% WMeomMXCs pecypcoB, M cTpaHa OyieT oGiaiath
JIOCTATOUHBIM KONIMYECTBOM MPECHBIX BOA. B CBA3M ¢ 3TMM IMIaBHO 3a7aueil COOTBETCTBYIOMIX
CTpykTyp I'py3suH [07KHO CTaTh COXpaHeHHe KauecTBA BOJHBIX PECYPCOB M 3aIINTA HX OT
MCTOLIEHMS.

o
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BuiBoawbt. Kak Benapycn, Tak i I'pysus pecypeay

echbiX BoL. Yto kacaetcs I'pysuu, HeraTHBHAs pocta
BOYCHCTBIN Ha BOLIHBIC PECYPCEI, e/t B 1995 I BOJHBIE 0GBEKTHI COPOLICHO 13 MIIH. M’ 3arpsA3HEHHBIX
croumix Boxt, To B 2005 r — 517, u 8 2008 r - 614.
peoB mpecHbiX Box bemapycn m I'pysumu Gimskm apyr apyry, coctasiss S8 u 53 km’
Beino. 3a 2008 r B Benapycn c6pomeno 11 mmi. M’ 3arpssnennbix crokos, To B [pysun 614

nrnass

H. M, TO CBIIETENICTBYET O TOM, T0, B Ipy3Hit BOMHBIC PecyPChl NI0BEPIaioTCA TEXHOTCHHOI
y3ke B Gonbitieii cTenenu. OMaKo, 3arpsi3HenHe BONBIX PECYPCOB He SBISETCH HeOOPATHMBIM 1 B
Clyiae CHIUKCHHMS TCXHOTCHHOH HAIpY3KH, OHa MOWICKHT yiydilenmo. B I'pysum  pemmrs
KONOTFYECKHE MPOGIIEMBI BOL MOXKHO ITyTeM cTpororo ‘a Hajl 3ar

CTouHBIMH Boztam, UTo Kacaetes Besapycn, B CHly Lie/ICHAIPABIICHHOI HIOMTHKH B 00JIaCTH OXpaHb!
TPHPOTIBI, IOCTHIHY ThI BECOMbIE Pe3y B TIO BO3MEHCTRHA Ha BOJTHbIE
pecypest 1 coriacho poxany OOH «Ilokasaresm paseuTnst denoBeka». besapycs Bxoamt B uncio 34
CTpaH MHpa, /e mveet 100%-it yeToii i nocTyn K yity TIHTHEBOIT
Bomel. Hapamy ¢ otum B Pb ciokmmich ocTphie  9KOJOTHUECKHe [PoOJeMbl B paiioHax

H U B paifonax, co

CIOKHOH CTPYKTYPOIT B3aMMOJCHCTBHS TEXHOTCHHBIX M IPUPOIHBIX (DAKTOPOB, PCIICHHC KOTOPBIX
TpeGyer Thii 10 TexXHorenesa.
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ENVIRONMENTAL PROBLEMS OF WATER SUPPLY IN BELARUS AND GEORGIA

Talikadze D., Yasoveev M.
M. Tank Belarus State University, Belarus

Summary

Purpose of investigation is to study the problems of water supplying in Belarus and Georgia. Was used,
sttistics methods of investigation. This article is about natural and technogenic conditions or water supply in
Belarus and Georgia. Environmental problems, of water supplying are discussed.
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THE PROBLEMS OF MANAGEMENT OF KAKHETI WATER RESOURCES
ON THE BACKGROUND OF DESERTIFICATION

Geladze V., Karalashvili T., Machavariani N.
Vakhushti Bagrationi Institute of Geography

Summary

The water resources of Kakheti region from the management point of view are very important and
interesting.

The article analyzes the current situation of Kakheti region, developed the real effective measures and
priorities for mitigation and adaptation of desertification and climate change processes.

[POBJIEMBI VIIPABJIEHUS BOJTHBIMH PECYPCAMM KAXETHH HA
®OHE ITPOIECCOB OIY CThIHUBAHHSI

Teaaose B., Kaparawewn T. , Manasapuanu H.
1Y, Hyemumym ceozpacbue Baxywunu Bazpamuon

Peslome

€ TOUKM 3peHs YIPABACHUE BOAMBINI pecy peamit KaxeTn Ipe/ICTaBiser SHAIMTCLHBL HITCPCC

B Crathe JaeTcs aHan3 Pealbioro HO0KHMA B pervone, paspadoraitsi exTnBno JeicTpyiome
VEPONPHATHS 1 IPHOPHTCTH B CBA3N C HETATHBUBIMH TIOCICACTBHSMM OpYCTHIMBANNA 1 H3MCHCHHCM
Kvara,
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= //
REARNEHES |
PA3MBIB BEPEFOB PEK M OLIEHKA M YIIPABJIEHUE PUCKOB 21101045
3ATOIIEHUS] PEYHBIX NTOIM

Tpuconun I'. *, Kepecenuose /1. %%, Tpanauose B.**., bpezeadse I **.
* Hucmumym  2udposemeoponozuu I'TV

** Pakyiomen Towrsrx n Eemecmeennonx uayk TV

EcrectBenHas W3MEHYHBOCTS KIMMATA 00YCIOBINBACT DKCTPEMAIbHBIC THAPOJIOIHICCKAL
ABJIEHNA, B YACTHOCTH HABOJHEHMA ¥ 3acyxu. OlieHka pucKka HABOTHEHHUIT, X NPOTHO3MPOBAHNE I
FHAPOJIOTHYECKIE NPEAYTIPEKIACHIs ABISCTCH OCHOBHBIM CIIOCOGOM Uisl CMAIYCHNS HOCICACTBHI
HaBOHEHMH. B TO BpeMs Kak HEBO3MOKHO 130e:KaTh ONIACHBIX TIPHPO/THBIX AB/IEHHUIL, KOMILIEKCHaA
OLCHKA PHCKOB M 3a0J1aroBy ey NPEKICHNS, HAPsLy ¢ MEpaM 110 TPELOTBPAILCHHIO
ONACHOCTH M CMATYEHHIO TMOCAE/ICTRHI, MOFYT NpeOTBPaTHTh MpeBpallienie MX B OelcTBuil.

JlesTeIbHOCTb, KACAKOWIAACS ONACHOCTH OEACTBUI, HAYMHACTCS € aHAM3a DJICMCHTOB pHCKa:
MaciITaGoB ONACHOCTH. CTENIeHH YA3BUMOCTH U YPOBHS CTOMKOCTH.

OucHka pHCKa = 5TO HCHOJB30BAHME JOCTYIHON HAYUHON HMH(OPMALMM 1 HayqHO
0GOCHOBAHHBIX TIPOTHO3OB T4 OLENKH ONACHOCTH BO3NINCTBUS  KOMIUIeKea  (aKTopos,
0GyCI0BIMBAIOLIIX TIPOSIBICHHS CTHXMITHBIX PA3PYLIHTEIBHBIX TIPOLECCOB. YIIPABICHHE PHCKOM -
auanu3 PUCKOROIT CHTYalH W pa3paGoTka pellenisi, HANpaBnelHoro Ha MHHHMH3AIMIO PHCKA.

Vi PHCKOM P T, 410 40 pa3spadOTKH YNPABJICHUCCKOTO PELICHMA HOIKHA
GbiTh OCYIIECTR/IEHA OlleHKa PUCKA.

1104 PHCKOM HABOAHCHMSA TOIPA3YMCBACTCH BEPOATHOCTh €O BOBHHUKHOBCHHS (PHCK
BO3HNKHOBEHIIS) 1 TIOCEICTRHS BO3/IEHCTRHIA HABOIENNA HA NPHPOIHO-XO3HCTBelHbIE 0GbeKTh
1 HacelieHNe (PHCK BO3ICHCTBHS).

Bo epems i OT JIBe pasHbIe Mp 5 Th TH/IPOTEXHUUECKHX
COOpY/KeHNIi (PUCK paspy iou CHKUCHHI), pasiuB n nofimu peku (pHck
3aTOMNeH i), Pa3MbIB GEPEroB (PHCK pasMbiBa Geperos)

B nepBoM Ciiydac HCOOXOAMMO PAacteTbl MAKCHMAILHOIO CTOKA, KOTOPBIC BKIOUAIOT B
ocHoBHble 3anaud. [lepBas 13 HUX - HasHAYeHHE DAcueTHON BEPOATHOCTH NPEBbIICHHA
MAKCHMAIBHOTO PACXOIA BOUbL DTOT KPUTCPHii ONPEACICT CTCHCHb FapaHTHil NPOCKTHPYCMBIX
coopyskennit 0T HeGAroNpUATHHIX MOCNECTRHIE, MOry X BO’HlHMIyTb B pesy/ibTaTe MOARNCHHA
pacxosa BOibl OOJBLIEro, Gem  1p pennblit. 11 ¢! ™ i

P
YMeHbIilaeT CTenelih PHCKa BBIBOJA MX W3 CTPOA, HO TpeGyeT JomomTenbbix 3atpar  Bropat

3ajaua - onp 'O Pacxoia BOLBI 1O MPHHATON AHATHTIYECKOI
KpHBOIT pacnpesienienus (Tpex — napamerp! ramma Tupcona 11T Tuna, Sy
JIKOHCOHA 1 /1P.), OTBEUAIOLICTO 3a4aHHOI BEPOSTHOCTH €TI0 NPEBBILLCHMS.

Ocnopuas np BbI3BAHHOI - 3TO 3aTOMJIeHNe MoiiMa PeKkH U CBA3aHHbie
© HUM YLIepObl, CII0KHOCTH 1 11p Ouie Tipne K 9TOMY CTHXHIHHOMY OeiCTBHIO

3ABHCHT Kak OT MPOCTPAHCTBEHHKIX €r0 0cOGeNIOCTel Tak i CTYHaiiHOro BO BpeMeln xapakTepa. B
KaKIOM 101y OBIBAIOT HECKOJILKO IMKOB HABOIHCHHM B Pa3HbIC NEPUOLBI FOAA W NPOHCXOHT
3aToMIelHe NOiMbI Ha PA3HOM YPOBHE, B 3aBHCHMOCTH OT Pacxosia BOZbL.

Cuieityer, OAHAKo, MMETh B BHLY, YTO BEPOSTHOCTD cH

N0 OTHOMIEHHIO K UdCAy JIeT, @ He K 4uciy nukoB. TMo3ToMy MpH penienni 3aaun 3aTomeHus

=)
IS}




9 1)
HCOOXOMMO HCTIONB30BATE JaHHBIC MCCSMHBIX WHTCPBAJIOB OCPCIHCHIA, T.c. MAKCHMA: ikl

PACXObl OTETBHBIX MECSIIER.

OcHOBHAA 3aatia NPW I3YNMCHMM PHCKA 3ATOIVICHIH TO ONPCACICHHC KPHTHUCCKOLO
YPOBIIS BOJIbI, KOT/Ia POMCXONT PasiuB ek, yc U PasHRIX
YPOBHSX H COOTBCTCTBEHHO PA3HBIX PACXOIOB BOIIBI 1 OLCHKA YIEPOOB B 9THX PAsHbIX CHTYaLUAX.

JInsi KOHKPETHBIX MaKCHMAUIHBIX PACXOIOB BOIIbI 110 PUHATEIM KPHBBIM 0GecredentocTeii

BEPOATHOCTD 11pe] B KXKAOM Mecsiue. DTH BEPOATHOCTH Uil OLHIX H TEX Ke
(MKCHPOBANNBIX PACXONIOB B pasHble Mecsllbl GynyT pasible. B 3aBHCHMOCTH OT paccqwramwu
BCPOATHOCTH 1IPEBBILICHUA H OT TOrO, CKOJBKO pa3

pachanlmaem.m Pacxo/1 MOKHO ONIEHUTh BEPOSTHOCTH BO3HUKHOBEHHS 3TOr0 pacxona B KaxkaoM
MecAle MM PHCK BO3HHUKHOBEHMS. PacueTHbic BCPOSITHOCTH MPCBBILCHNS B LAHHOM cCllydae
MEHAETCS B OCHOBHOM B Tpejienax 1%

20% 1 maxe : pasHoii o6ec reii

Goutbue HH(

HArpy3Ka, uem pacueTHas (T.e. Kak 4acto NOABIMIOTCS TaKHe
PAcXO/Ibl. B KaKHe MECAIIb! M Kakie MOCIeNCTBUS HMEIOT OHH).

Jlis pacuera X pacxoz O0BIMHO  HC| 3YIOTCS  HaOJIONEHNs 1aHHbIC
TOIOBBIX MaKCHMYMOB (IpH c0G.

TH JIaHHBIX) WIH OTIETBHO MaKCHMYyMbl
TIOJIOBOLBS! 1 ZI0/KICBBIX 1IABOAKOB.

JInsi ouenKM picka 3aTOMVIHHI Mbl ME/IaraeM PacueThi MPOBOIHTH MO MAKCHMATbihIM
PACXOIaM OTICHBHBIX MECALCB. B TAKHX CITyMasX IeHCTHHECKAs OAHOPOIHOCTb HCXOIHBIX JAHHBIX
B Gonbmieil cTemenn coGmonaercs, oGpaGaThiBaeTcs W amaTM3Mpyetcs Golee  oGIIMpHAs

HH(OPMALINS, YUHTBIBACTCS CC30HHOCTb OKMIACMBIX YLIEPOOB B CENBCKOM XO3SficTBE M HTO

0COGEHHO BaKHO, MAKCHMYMBI OTIE/TBHBIX Mecslien Gollee MPOrHO3NpYeMBbl, YeM Ce30HHble HIH,
Tem  Gosiee. romoBbic  Makcmmymsi .(Grigolia G.. Keresclidze D., Khomeriki 1. 2005)
TIpornocTHYECKHE MO MECAUNBIX BeIMMH CTOKA PaspaboTaikl A MHOTHX pek H padoTaloT
yenewno.  [IpoBejcHHbIC pacueThl KOPPEJIATHBHBIX CBS3CH MAaKCHMAJIBHBIX PACXOLOB  BObI
OTIENBHBIX MECAIER C COOTRETCTBYIONINM MECAUHBIM PACXOAOM (p. PHOHI) 1 TOKa3ami 10BOBHO

TECHYIO CBSI3b, YTO Ja€T HAACKIY HA COCTABICHHE H(PPEKTHBHON HPOrHOCTHYCCKON MOLCIH

MECAUHBIX MAKCHMATBHBIX PACXOIOB BOJIBI.

Tab. 1
K MECSUHBIX QUIBHBIX M CpE IX PACXO/I0B BO/IBI
[ [V [v [Vi [vi [ v [X [X [x1_ ]
[ [ 080 [077  Toe7 [o64  Tom [0o70 Tos4 [os0 ]
Pexa Puonn - kpymmeiimias peka 3anmamioro 3akaBkasbs. Bommblii pexum  pekn

XapAaKTCPH3YETCS  BCCCHHE-IETHUM  TOJIOBOJBCM,  BBI3BAHHBIM ~ CHCTOTASHHMCM, JOKIAMH W
NaBOJIKAMH B TeUeHHe BCero rofa.

Paccunrann  oGec ™ 3 BOAB 110 AHAIMTHYCCKOI

pacnipenenenns Sy Jlkoncona. PesybTaThl pacueTos npesicTaBaeHbl B IBYX Bapuantax: 1. O6huno
HCIOJIb3yeMBIil BADHAHT B BiIC TalMiLbI 2. KOTOPBIi AaeT 'Th CPABHHTH ¢

PACXO/Ibl 3a7aHHBIX 00ECTIeUeHHOCTEH OT/IETbHBIX Mecslen; 2. I'Ipenﬂo,kenm.m HaMH BapHaHT B

BHIC TabIMUBI 3. KOTOpBIil

et KHOCTD Th b

Onpe/eNieHHbIX B 3aBUCUMOCTh OT YPOBHS W TLIOMIAIN 3a X BOJIBI

oTuebHbIX Mecsites (Kereselidze, 2010).
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MaKCHMATRAC MCCTINBIE PACXOTH BOTb p. Puows (¢. Annana) pasion ofecnesemoctn () = j‘

P% Q v
v v VI Vil Vit
T 778 820 974 1017 1148
2 661 673 709 650 693
5 559 560 547 458 455
10 509 509 480 385 375
20 147 53 119 320 295

Bropoii BapuanT Gosice HRPOPMALHOHHBIT 1 CPABHIUMBIIT 115l OLCHKH PHCKA BO3HUKHOBCHHS
YKa3aHHbIX PACXOMIOB B OT/ENbHbIe Mecsibl. OGECTIeuenHoCTh STHX PACX0/I0B BOIbI PHBOTCA B
Tabsmue 3.

Tao. 3
O TH Pa3HBIX Ppacxo0B Boabl p. Pronn (c. Aanana)
P=f(Q)
P e P%

v v Vi vl Vil
700 0.46 0.65 1.05 0,75 0,95
650 1,20 1.50 1.80 1,00 1.30
600 2,50 2.60 2,70 1.50 1,70
550 5,50 5.50 4.90 2.50
500 11.0 11.0 8.00 3.50
450 19.8 20.2 14,0 5.80

Pa3mbiBbl GeperoB pek npencTaiseT coboii Handosee PacpOCTPAHCHHYIO PA3HOBHIHOCTE
PaspylMTebHbIX  TPOIECCOB  Ha  peKax. C uMMH  cBSI3aHa 3KOJIOTHYECKas HaANpAKeHHOCTh
BO3ZHHMKAIOLLAA H3-3a Moliajanna B 30HY Pa3MbiBa WHAKCHCPHBIX H KOMYHallbHbIX CUOP}'?KEHHK
JKWITHIX  JIOMOB.  MOCTOBBIX NEPEXOA0B M CENbCKOXA3AMCTBEHHBIX  YTOdNH. TexHOreHHbIe

KaTacTpofbl, CBA3AKHBIC C pyeio IKOJIOPHYECKHE TIOCHICICTBHSA HE
MeHee BIeUaT/IAIONG, YeM aRapHHu, CIIy TIpH NIpHp KkaTacTpodax (

HABOAHCHMAX. LyHamu u np.) K umcny nanﬁmlcc PACHPOCTPAHCHHBIX TEXHOICHHBIX aBapHii,

BO3EHCTRHIT ) 3 ii, OTHOCATCS Pa3PhHIBBI Ta30 U HeTeNnpoBoIos
B MECTAaX HX TICPEX00B Hepes pekn. 110106HbIe aBapui HPOHCXOMAT H3-3a PA3MbiBa J1Ha 1 Oeperos
PeK. cMelennH HX pycel, ¥ Kak CleCTBHE POBHCANNs TPyBONpOROIOB.
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FLOODING OF RIVER FLOODPLAINS AND EVALUATION AND MANAGEMENT
OF THE RISK OF WASHOUT

Grigolia G.*, Kereselidze D.**, Trapaidze V.**, Bregvadze G.**
* Institute of Hydrometeorology of GTU
** Faculty of Exact and Natural Sciences of TSU

Summary

The principal problem caused by floods is flooding the river floodplain and damage associated with it.
If analyzing the flooding of river floodplains and associated negative outcomes, it can be said that this process
is caused by a range of random factors, such as: water content of rivers, peak discharge value of a freshet,
frequency of peak waters, frequency of a floodplain flooding, duration of flooding. depth of flooding and scales
of floodplain reclamation.

The main task when exploring the risk of flooding is the determination of the critical water level during
the river overflow, determination of the flooding areas at different levels and of different water discharges
accordingly. and evaluation of damage in these different situations. Peak discharges are usually calculated
based on the survey data of annual maximums. For evaluating the risk of flooding, we offer to make the
calculations of maximal discharges for individual months. In such cases, the genetic homogeneity of the basic

data is generally observed, and vaster information is processed and analyzed, the seasonality of the expected
in different months are more

damages in agric is i and most i . the
predictable than seasonal maximums and moreover annual maximums. The prognostic models of monthly

flows are developed for many rivers and work successfully.
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FLOODS AND THE THREE GORGES HYDROPOWER DAM AT THE YANGTZE0)
RIVER (CHINA) -ATTEMPTING A GEOGRAPHICAL EVALUATION

4

King L.*% Gemmer M.**Jiang T.**, Becker S.*** Hartmann H. ALy,
Keil J.-P.*, Seeber Ch.*
* Institute for Geography, Justus-Liebig-University, Giessen
** National Climate Center of China Meteorol. Administration, Beijing, PR China
%% City University of New York, Lehman College, NY 10468, USA
*** Dept. of Geography, Geology &Environment, Slippery Rock Univ., PA 16057, USA

Flood Risks and Flood Protection at the Yangtze River

Flood catastrophes belong to the most severe natural disasters in China based on terms of

cconomic losses, damaged farmlands, and casualties. Floods in the Yangtze River catchment have
been recorded for almost 2000 years as a natural event. In recent years, however, flood catastrophes
occurred almost every year with enormous losses of lives and cconomic value.Several extreme
floods in the 1990s and in 2002 caused the highest losses in history.
The main natural cause for floods is the East Asian monsoon climate with long lasting and often
heavy summer precipitations. The effects of climatic change with increased precipitation variations
may also be responsible for more flood catastrophes. However, it is beyond controversy that human
factors such as land use changes and soil erosion, regulations of the river courses and wetland
reclamations are the most important causes for the increase of numbers and magnitude of extreme
floods.

Two groups of man-made aspects are responsible for this tendency increase:

(1) land use changes and resulting erosion in the upper Yangtze reaches,

(2) wetland reclamations by building of new dykes in the floodplains and numerous lakes of
the middle and lower Yangtze reaches, resulting in the reduction of the flood storage
capacity and an increased vulnerability of the newly reclaimed terrain.

The designation and use of official flood retention and diversion areas as a flood protection
measure dates back to the 1950s as a consequence of extreme flood catastrophes with thousands of
fatalities. Often however, diverting flood water as a protection measures cannot be realised anymore
due to the uncontrolled settlement in the designated diversion areas. This was evidenced during the
1998 flood catastrophe with historically highest water levels. Great attention has been paid to the
Three Gorges Dam, which forms by far the largest retention reservoir with a capacity of 22.1 billion
cubic meters. The Three Gorges Project (TGP) is also the world largest hydropower installation
with an installed capacity of 18.2 GW. The costs of the TGP construction were more than 30 billion
US dollars.

During the past 20 years, the realization of the Three Gorges Project has led to a worldwide
controversy, and also in China the realization of the project is discussed. After years of research and
discussions, the then Prime Minister Li Peng finally managed in 1992to gain political support for
the project, but “only” by a two-third majority of the people’s congress. Figure 1 shows the
geographic location of the Three Gorges Dam and the affected administrative communities.
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Fig. I: Yangtze River catchment area and geographic location of the TGP area

Construction and Effects of the Three Gorges Hydropower Dam

One has to take into account, that the People's Republic of China has experienced 80.000
dam projects and associated resettlement of approximately ten million people since 1949, often
resulting in environmental degradation, social marginalization and impoverishment. In contrast to
dam projects in the past, the Chinese government aimed with the TGP on development-oriented
resettlement and environmental protection. However, the backwater of the TGP extends about 660
km upstream, and 635 km” of land is submerged alongside the Yangtze River. Its tributaries are
backed-up as well. This impoundment led to the loss of 245 km’ of farmland. What makes the
problem even worse is the fact that the inundated farmlands situated in the level areas were the most
fertile farmlands in the i region. The and the necessary
reclamation of new lands for agmu](ure in the steeper uplands may result in enhanced erosion if it
is not done with good expertise.

In order to create an effective flood retention reservoir, each year the water level of the
Yangtze has to be lowered by 30 meters before the rain season, and will rise again by this amount
during the monsoon period. The high water level forms a potential for hydropower production
during winter. The rising lake level and the yearly fluctuations involve hazards as e.g. slope

instabilities and lands]idcs.

The of lation had soci ic effects, as more than 1.3 million
people had to be dxsplact,d Most persons were dislocated from the level areas to the slopes and
uplands (local resettlement). A minor part of the local population had to move to other provinces
(distant resettlement). Local re-settlement was favored by the Chinese government to keep social
stability. A Grain-for-Green program was enacted in 1999, aiming on conversion of low-yielding
and steep (>25°) farmland into forest and pasture. The farmers should receive subsidies in the form
of money and grain for turning their cultivated land back into woodland and pasture. Social and

were diminished by the imp: of the infrastructure and
establishment of new sources of income. Concerning agriculture, e.g. orange farming is designated
to provide a better source of income than conventional grain farming. It is also considered to

provide better soil protection than conventional grain farming,
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The TGP as a Chance for the Development of Central and Western Chin%’,yd

A key reason for the realization of the TGP was the generation of power that will have a
positive influence on the economic development of Central China. There are obvious disparities
between the economic prosperous East Coast and the provinces in Central and Western China,
Using TGP’s hydro-energetic potential will give a positive impulse on the economic development of
the municipality Chongqing City. The better navigation conditions also favour development, as the
harbours of the “world’s largest industrial city” Chongging, will now be open for ships up to 10,000
tons. A long-term prosperous economic development of the region can be secured if numerous
factories will settle down - as it has happened since 15 years in Yichang County close to the TGP
hydropower dam.

An Overall Evaluation

The TGP with its consequences is a fascinating topic of international research. However. the
consequences are 100 complex to form a clear point of view - cither in favour of or against it. Within
our Chinese-German cooperation group “Climate Change, Floods and Droughts (CCFD)” of the
Beijing Center for the Promotion of Science (www.sino; ermanscience.org.cn) and several other
research projects we a multi-disciplinary luation of the TGP. The methods included
field studies in agriculture and land use change, studies in slope instabilities. and interviews with
involved population and decision makers.

On the positive side, the generation of hydro-power and the better navigation conditions will
cause economic growth. This effect is not limited to the cities along the reservoir and its vicinities.
The better navigability on the Yangtze from the booming global city Shanghai in the east to
Chongging in the underdeveloped western China created China’s most important “Yangtze River
Economic Belt” with a population of over 230 millions. In the west along the 630 km long reservoir
the resettled population got a modern infrastructure with better education and job opportunities,
especially for the younger generation. The planned transfer of fresh water to mega-cities in dryer
regions to the north may also be listed as positive effects. Nevertheless for many people living in the
rural mountainous counties life will not be casier after realization of the TGP.

Flood protection was the key argument for the TGP realization. It is true that flood waves
from the upper reaches of the Yangtze River can be cut by the TGP. However, there will still be a
high flood risk in the Yangtze middle and lower reaches when local strong precipitations in areas
downstream of the TGP dam occur. The consequent implementation of existing plans for the
construction and use of more flood retention areas along the Yangtze River and its tributaries,
together with an effective flood management and s urity information system is urgently needed.
Partly, in areas officially designated for flood diversion a re-forestation and grain for green program

has already been . However, the impls ion of all these mitigation measures is often
restricted due to the fast economic development and urbanization in China,
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HABOIHEHHE M IAMBA I'IPOJIEKTPOCTAHLN TPEX YIUEJIHI HA
P.SIHITBI (KUTAJ) - TONBITKA TEOTPA®UYECKON ONIEHKH

Kunz /L, I'esen M., fluz T., Bexep C., Xapmman X., Keuzu Jorc-IL., Cudep Y.
Pesiome

Tpoext tpex ymeauit (TCP) Gt ocyliecTBaCH ¢ IEMbIO "
aneprin. Ha KaracTpo(uucekie HABOHCHI, KPOME CIBHBIX JICTIX MYCCOHHBIX JIOAICH, SHATHTCILHOC

P B

BIMSIHNC OKA3HIBACT M AHTPONOrCHHBIA (hakrop. OOe3/eceHue BBI3HIBACT IPO3MIO TOUBKI M HAKOILICHHC
o

KOB B pyCIax pek i 03epax. B3phiBioi pocT KITaiickoll SKOHOMHKH OBBIIACT CHPOC HA HOBKIC IUIONAN

CEABCKMX M TOPOJICKMX 3eMEJIb, YTO SBIACTCH IMIABHOH NPUYMHOH Bonor. Xors
ICKTPOIHCPIHH,

p B0
K pryMCHT pCaM3ailin NpOCKTa TPeX VUL, Golee yGEIMTEICH, HeM apryMenT
JamMTH Or HaBoAHeHWs. TIPOUIBOACTBO DICKTPOOHCPIHH GYICT HMETh MOAOKHTCILHBG ekt Ha
Lenrpabinii i 3anaanolt Kuraii u. kposie TOr0, 0GeCTIEHHT YIEKTPOdHEPHeli NPOUBETAIONIE FOPOAA BIOITH
BOCTOUHOIO HOGepeskBs, OcoGenHo IHlarxaii.
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ENVIRONMENTAL PROBLEMS IN THE CONDITIONS
OF SUSTAINABLE ECONOMIC DEVELOPMENT OF GEORGIA

Gunia G.* Svanidze Z.**, Gersamia A.**
* Institute of hydrometeorology Georgian technical universiy,
** Georgian technical university
(Work is performed by means of a grant of Shota Rustaveli National Science Foundation on the FR/I38/9-
280/12 project of Non-governmental organization "Time and Heritage")

Summary

Solution of modern environmental problems in Georgia is connected with the process
cconomic development, overcoming of poverty and cconomic backwardness. In permission of the specified
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problems the government of the country has to maintain interests of the population and prov 145' m;ﬁ it
participation in business of ach ofa i d D! Thus, transition from uolugul pnln:y
"reactions and corrections” to ecological policy "a prediction and avoidance" is necessary. In the specified
conditions, successful realization of policy of economic development and effective ccological management
requires existence of authentic, complete and timely information about: - existence and condition of natural
resources: - quality of environment and its technogenic loading: - reasons and results of adverse and
emergency ecological situations and accidents.

IKOJIOrMYECKHE MPOBJEMBI B YCJIOBUAX YCTOIYNBOIO SKOHOMHYECKOIO
PAZBUTHSA I'PY3UN

Tynua I.,* Ceanuose 3.,%* Fepcamua A. **

Ipysuncrozo mexwuueckozo yuusepeumenma,

L pysunciii mexuusecii yuugepcument
Pesiove

Peniienne CoBPEMEHHBIX IKOTOTIMECKIX PoGeM B T'py3HN CBAZANKI ¢ TAKHME NPONECCaMM Kak:
OKOHOMINECKOE PATBHTHE, MPCOI0ICHIE DEAHOCTH 1 B

TPOGACM NIPABITEILCTRO CTPaNbI A0:TKHO TI0,UIEPKATH MITCPCCH HACCACHIA 1 ofectienmTh ero sddexTisioe
YHACTHE B A MOCTIAEHWA YCTONMHBOr0. pasnnTus. TIpH ATOM HEOOXOAMM MEPEX0A OT IKOTONIIECKOii
TOTMTHKH «PEArHPOBANIS 1 HCIPARICHISY K HKOOTHHECKOH TIOMHTHKE (IPCACKATANIS 1 NIOCKAHHAN

B YKa3aubix yCHOBHAX, [UIS YCHCIIHON PEaTH3aiian NIOTHTHKN JKOHOMHNECKOT0 paiBiTim it
HHCKTHBHONO IKOUOIHIECKOTO. YIPARICIIS HEOTXOANNO HATHUNE 0CTOBEPHON, MAKCHMAIBHO HOHOT 1
coerpeteHnoi niopvatn 02

- HATMYHM W COCTOAHMM HPHPOAHBIN PECYPCOR; - KaueCTRe TPMPOAHON CPEIbl 1 ¢e TexHOrCIHOl
HarpysKe:

- UMY M pelyATaTax HCO!
HECACTHBIX Iy aCh,

@RONPHATHLIX W HPESBLIMAMILIX OKOJAOTHICCKHY CHTYIMii 1

Takiny 0GPAsOM. B J1eI¢ OXPalibl TIPHPOILI M €¢ IKOMOTMNECKOTO YIDARICHHS SHATHTCLHAS PO
UPHHALICSKHT (POPMHPOBAHHIO CHETCMBI HKOJIOTHIECKOTO MOHUTOPHITA.,

6590 Tyl 73 270 b b

& 7 907 gerbipols 3sbd
mamammmam Mgoﬁa?mannb ,,;‘m‘ﬁn @ Hga‘,gnqzﬁ,jm(;.s“ Ideryds0 FR/I3S/9-280/12
@oBHIBSG PGS
B9b0s 3 (2005). spdabgghel gjemegeyh dubogy 960 B09B0 Sbigdigto. - mds bag
Qb sgosegdos. 263 g
360> 3 0o bb, (2012). oo gobgomadyy bgszyopob dombogbydo badoGorggeeal aybys-
Gogo gafiglol woggel bygamio /oy L dodobo |

f 33607 BIIRC b

“bgemoligpmgbo o hobogepagds dobap, dogmolio, by, 22122012 . - ods hadybogto
ABbagmo “byemolggemgbo o Lobogapegds™, (1, N4Q4), 3. 63-75

Questions of an assessment of features of influence of the hydroelectric

Gunia G., Svanidze 7. (2012
constructions in mountain regions on an ecological condition of adjacent territorics. /Scientific
Conference dedicated to the 90-th anniversary of Georgian Technical University Tbilisi, September
1921, 2012~ Tb., V.1, p. 42 - 47.
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TEOPUSI “TIOJIIOCOB U LIEHTPOB POCTA”
M PETMOHAJIbHASI NOJINTUKA

Tambapan I'., Aiipuany A.
Epesanckuii 2ocynusepcumem, Apyenus

Inobamrsams  MupoBOro  XossiictBa # HOCTENCHHOS  CéMSHHE HAPOIHBIX  XO3SHCTE
ABIAIOTCA CCTOHAIIINM NIHEM COBpeMeHNoro obiecta. B pesysstate npoleccor roGamimsaimi
N MHTCTpALMN Ilepen K:

J0H  CTPAHOH HE TOJNBKO OTKPLIBAIOTCS HOBBIC BO3MOKHOCTH M

MEPCTIEKTHBEL, HO M BO3MOKHO HOBBIX CHOCTEHf M PHCKOB, a B3aMMO-
3aBHCHMOCTB MOYKET [1CPEPACTH B 3aBHCHMOCTE OT CIUIBHBIX [OCY 1aPCTB.

TMostomy B cTpanax ¢ Ha JTane ¢ BEJIMKO
3HAYCHHC BMCLIATEIILCTBA IIPABUTEIILCTBA M TH HAayYHO it pers i

IKOHOMHYECKOH MOTUTHKH,
B ocHOBe pernoHaibHof

IKOHOMHMUCCKOI TOJIMTHKI MHOTHX M 0COOCHHO eBPONCHCKIX
CTpal NEKUT TEOPHs “NIOMIOCOB M 1IEHTPOB POcTa”, MpeIokKenHas Dpancya Ieppy (Perroux F.,
1955; Perroux F., 1961).

OcHoBHOE 7I0CTOMNCTRO Janiofi TeopuN B ToM, UTO ee OCHOBA CO3BYUHZ 3aKOHAM I

PHOCTAM Teppu’ )] i opraHi3aumMn OBLICCTBA, NPCILIAACT PelIeHAe NPOGIEeMbL
MewkKILy y GHOCTRIO 1 PA3RUTHEM CTPaHBI, @ TaKKe
IPOGJIEMBI  COOTHOLICHHS - perl ueneii. Owna  coBmeuract

JMHAMINTHbIT 1 IPOCTPAHCTRENIbIT NOIXO/Ib H 0GeCeunBaeT KOMIIEKCHOE H3yuelne.

Teopna “10:0cOB 1 UEHTPOB pocTa” 3apoMIaCh B NPOLECCE TIOMCKA NPWYHH M 1yTeii
peleniis  NpoG/eMbl HepaBHOMEpHOTO paskuTHs Tepputopnn. Chauana peub 1uma TONbKO O
TIOAHATHH YPOBHS OTCTAILIX M ICHPECCHBHBIX PaiioHOB. T.c. UCHTPBI POCTa paceMaTpHBAMNCL KAk
HHCTPYMEHTBI NOJINTHKI BLIDABHHBAHNS 1EPABHOMEPHOTO passuTHa cTpanbl. [lo3anee TeopHio

CTAI NPUMCHATE WIS 00 KOHKYPCHT TH CTPAHBL NPOSEIAS NOLICPKKY

OCHOBHBIM KOHKYPEHTOCTIOCOGHBIM paifonam. Co BpemeneM, 3TH Be NpoGneMsl - oGecrieuentie

PEHTOCIIOCOBHOCTH 1t CI PHOIO PA3BHTHS TEPPHTOPHH OOBEANHILIICH B
TEOHH, 1 IIEHTPhI POCTA CTA/IN PACCMATPUBATLCSA KAK KAPKac Beeil TepPPUTOPHATLHOI CTPYKTYphi
oBLIECTBa, BHE 3aBUCHMOCTH OT TOTO, PA3MELLAINCH JIH OHH B HIPOLIBETAKOLIECH 4acTil CTPaHbl WM B
OTCTAOI.

“Homoca passurns™ w “uentpsl pocra” v T€0pHH,
COTIACHO  KOTOPOil  /IMHAMUYHbIE-NPOMNY/IKCHBIbIE  OTPACAH  XO3ACTRA  GAroMaps  MyJih-
1MlL1MKﬂuM<\HM()A‘I) IeKTY CTAHOBSTCH CTHMYJIOM Pa3BHTHS BCero X03liCTBA B LC/IOM, ABISICH

“nomocamu pasutis” [Teorpady 3; Kkuii cnoBape, 1988]. TMocnennue, B
PE3Y/ILTATC TCPPUTOPHAIILHON  OPraHW3aLuM, KOHLCHTPHPYIOTCA Ha  OLPCACIEHHBIX  OUarax
(IleHTPax) U MpeBpaImaoTes B “LeHTpsl pocta”. MCX0Ms U3 BBIIEH3I0KEHHOTO, OYEBH/IHO, YTO
nc ¢ 0if (“nomoca

TEOpHs paccMaTPMBACT W3YYCHHME XO3siiCTBA 3

PasBUTHA"). 1 ¢ TePPHTOPHATLHOI (“ILEHTPHI POCTA™) TOUKH 3pems,
JlanHas TPaKTOBKA HY/KIACTCA, HA HALL B3IJISL, B HEKOTOPBIX YTOUHCHISIX.



B pesynbTate HawmMX WCC/ICAOBAHMIL, YMMTBIBAS 3aKOHBI 1 iaxnmmcpmy#z
PHAThHOIT OpraHM3alMK OGINECTBA, TeOpHs “TOMOCOB W 1IEHTPOB POCTA" MOKeT 00eCTedNTh
HayuHOe TOJIBKO NPH HAMYHH CIICAYIOMINX YCJIOBHil.

1. H MPOBONTE Ha CHHTe3e “TIOJOCOB Pa3BUTHA"
11 "LICHTPOB POCTA™, HE PA3UCIAN HX 1 HE JOKYCHPYSICh Ha OIHOM H3 HIIX.
2. HeobxommMo B kauecTBe “nomocon paspmTis" paccMaTpuBaTh He TOJLKO MpOH3-

BOACTBCHHYIO CepY. KaK IIPEUIATAKOT aBTOPbI JAHHOI KOHLETILIH. HO 1 HE MAaTePHATBHYIO clepy
XO34HCTRA, & TaKiKe COLMABIYIO 1 aTMHHHCTPATHBITYIO COCTABISIONINE, T.K.HaydHO-TeXHHYCCK
TIpOrpece B NOCTHHAYCTPHAILHBII NICPHOLL, KOT1a 00Pa3yIoTCs HOBBIC IIPOM3BOLCTEA, COKPALLAITCS

TPAlCNOPTHEIE  PACXONIBL,  VBes ] p b Teppw

OpranuaI,

ymel csl poJib H pecype X (aktopoB M yBemMuMBacTCS POlh

YMpaRienus W MHGOPMUPORANIS, HayKH M OOpA3OBANNS, COLMATHHON MH(PACTPYKTYDH It

QIMHHHCTPATHBHBIX  (haKTOPOB, ObUI0 OBl HEYMECTHBIM K HENPAaBWILHBIM Y TBEP/KIATh, 4T0
Gpasylolias posib MCKTIOUHTENBHO POM3BOJICTBEHHOIT chepe.

3, Heob

3.

NPOBOINTH Ha P; YPOBHSIX M B Pa3HBIX MacIuTagax.
DT0 1aCT BO3MOKHOCTH Ha OCHOBE MHOTOY P

HEBOTO permTh

P GHOCTH, O PasBUTHS M YMCHbLICHNMS nosspusawiu. Jis toro
HY’KHO Cpe/M "IIeHTPOB POCTa’ BBIICNTH CMIYIONIME YPORHIL: CTOMHI, KPY MBI peroHaTbHblil
LEHTP, MCCTHBIIT LIEHTD, yp ¢ 1 HCKOHKYPCH

¢ TCPPUTOPHA, @ CPEH
“nomocos passuTHA" - pecryGINKaNCcKie. 00acTHbIe 1 MeCTHbIe KOHKYPEHTOCTIOCO0HbIE TOITIoCa,
A TAKKC  IPHOPHTCTHBIC-Beyume ¢ MyJIBT ——

u obery (cooTHOMI: 3aTpars TBO) OTPACITH.
4. HeoOxomnvo cosmanme cumnoii cetn mudpactpykryps. B npouccee o6pasosanis
"HeHTpOB pocTa’, X pasBMTHA, TH U reorpad

o
110151 BO3ACHCTBISA BAXKHO CO3UAHNC CAMHOM CeTH TPAHCHIOPTHBIX 1 COLMAILHO-NIPON3BOICTBEHHBIX
MHQPACTPYKTYp. a B y MYTBT 0 sdexra "nomocos passuTHs"
BAIKHO CO3UAHHE IHEPI CBLIX 1 00CTy

5. H

I cBscit.

P eii pasBuTHs 06IIECTBA 1 3aKOHOMEPHOCTel

109 TAIIHO- 0 Pa3BUTHS TEpp JIHOTT OPraHu3alim, 9T0 [03BOJINT: a) HOHATH
CYUIHOCTL TEOPHH 1 COOTBETCTRHE 3aKOHOMEPHOCTAM, §) OLEHWTh COCTOSIHHE M OCOGEHHOCTH
CTPaHbl, B) HCXOI M3 IIOCHCHOBATCHBHOCTH M 3aKOHOB DA3BHTIS. ACAaTh IPOHO3BL W
JIHAMHYECKHE HCCIIeIOBAHMS.

Teopust “10110c0B 1 UEHTPOB pocta”, B OCHOBY per HOI
TIOMTHKH MHOTHX CTpai, MMEET CBOM per 01 n c

HOTCHUHAILHBIMI BO3MOKHOCTSIMU CTPAHBL, YPOBHCM Pa3BUTHS H 3aHHMACMBIM TOJIOKCHHEM BO
B3aUMOOT! 0 LIeHTp: i)

Iepsas b, PasHocts B CTH peLiennst podiiem obecneucHus
p P
KOHKYPEHTOCTIOCOGHOCTH CTPAithl 1 COKPAIIENHA HePABHOMEPHOCTH PA3BHTHSA TePPHTOPHIL
o pent GHoCTH Toapasy T KOHKypeH

TIOIIOCOB 11 0GecreuenHe BhCOKIX TeMIOB PAasBUTHA, ONNPASCH 11 PAIBHTHIE PAiioHbL.

CoKpailicHie HEPABHOMEPHOCTH PA3BHTHS TEPPHTOPHH OPasyMEBACT

CTHMY THPOBAHHE
PasBuTHA O X (nenpe X 1 ThIX) PaiOHOB, TNPUTOK B HUX KamMTaom,
CTPOHTEILCTBA HOBBIX NPEANPHATHI, POCTa HHEI I PaGOMHX MECT ¢ XOPOLIHM YPOBHEM 3apIuiaThl i
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NA
94013 : Y
T.1. O1HaKo, B OTCTABLINX PaiioHaX NPOM3BOLCTENLHOCTS TPYJA HIDKE, OTIAYA HA KANWTAN XyAAe; 111010

HeM B ePeNloBbIX paifonax. CiefoBaTeNnbHO, HCKYCCTBEHHOE “3aMaHHBaHNe” KaNHTala B OTCTasIble

®.

PaifoHBI NIPHBE/ET K ClIALy TEMIOB 0 pocTa. e KOro
pocTa WM TIOMOIUI, HanGollee YCHEMIHbIM paiioHaM, COIACHO COBPEMEHHBIM  BO33PEHHAM,
TIPHBEACT K TOMY, YTO KallMTAJl YCTPEMHTCS B NOCJCAHHE W B Pe3yJbTate TCPPUTOPHATBLHBIC
JUCTIPONIOPIH B cTpane Oy/1yT Hapactats" [AproGonesckuii C., 2005].

BO3HMKACT KOHNIIKT MeHIy NOBBILICHHEM TCMIIOB POCTA KOHOMHKH H COKDALICHHCM
'HEePaBHOMEPHOCTH TEPPHTOPHATILHOTO PA3BUTHS.

"J1a npoGiieMa XOPOWIO M3yHcHA B 3alANHOI JIHTEpaTYpE, IIie OHa HOJTYYWIa Ha3BaHUE:
npoTHBOpette "paBeHcTRO-3ddekTHBHOCTS" [Ap C., 2005].

B >KOHOMIECKI PA3BATEIX CTpaHAX B yCHIOBUAX GOJIBLIOI YCBOCHHOCTH TEPPHTODHM, I
pasmuuA B TEPPUTOPHA/ILHOM PasBUTH He BeJMKH, Hambofee aKTyalbHo —ofecreuenne

M crpaHe. B CTpaHax, IJle CYLIECTBYIOT HPOO/IEMbI
OCBOCHHS TEPPUTOPHH, KpaiiHe GeMmible PalfioHbl i HepaBHOMEPHOCTh TEPPUTOPHATLHOTO PA3BHTHS
T 3 TNOKEPTBOBATE  TEMIIAMH  YKOHOMHYECKOTO  POCTa M

penT TH B TIOITb3y YCTpaHeHHs TepPHTOPHATBHOI HCIPOTIOPILIH,
4T00bI N30EKATH TMOJHTHICCKAX KPH3UCOB.

Bropast ocoGemnocts. Pasmmns B BhiGope "momocor passutis’. B pasBHTEIX cTpaHax,
KOTOpbIC ABJISIOTCS BCCMUPHBIMH LICHTPaMH, MMEIOT BBICOKHII YPOBEHb PasBHTHS M OCBOCHHOCTH,
i 1e OTpacau M chephl HesTelb-
HoCTH. B pasBHBAIOLUNXCS CTpaHaX NONIOCAMH PA3BHTHS BHICTYNAOT TPAIHLHMOHHBIC H HOBBIC

NOMIOCAMH  PA3BUTHS BRICTYMAIOT

OTPaCcIN SKOHOMMKH. B OCHOBHOM 3T0 - 3Heproemkie, TpyI0eMKHe, PecypCOeMKHe M YacTHUHO
HayKoeMKHe oTpaciii. CyliecTByroT
TNIPOM3BO/ICTBEHHBIX HH(PACTPYKTYP.

Tpetsi ocoGennocts. KatuectBenHbie pasmmimsi "LeHTPoB pocta”. B passHThIX cTpaHax

TEPPUTOpHa €ITMHBIX 4 "

IeHTPaMH  ABMISIOTCA AT 30HBI, " Tex-

HOIOJIMCBI, CTOMMLbL M KPYTHEIiIIHe roposa.

B pa3sBHBAOLIMXCA CTPaHAX 1EHTPAMH SKOHOMHUECKOTO PA3BHTHS CTAHOBATCS CTOJMIIBI H
KpynHbie ropona, npoussoncrsentsie ysisl, TIIK, a tawke npocreiiue (opmbl CBOGOAHBIX
IKOHOMHMUECKHX 30H.

Yersepras ocobeHHOCTs. MecTHble M cIpan: reorpad
PECypeHbIe, HCTOp , leMorpaduueckue, KybTypHbie, TIOMHTHYECKHE (AKTOPHI,
CHCTEMBI YIPABJICHUs, BO3MOKHOCTH BHELUHETO M BHYTPCHHCIO Pa3BHTHA, KOTOPbIE AC/AKOT CTPaHy
CBOEOGPA3HOIT 1 HEMOBTOPHMOIA.

Taxim 06pasom, Ha Hall B3I, PErHOHAIbHAS IKOHOMHUECKAs HIOJHTHKA, OCHOBAHHAA Ha
TeoplH “TIOMIOCOR M IEHTPOB pocTa”, mpu uay-moM TIO/IXO/IE /IA€T BO3MOKHOCTh /IEHCTBOBATH B

COOTBETCTBHM C 3 Teppu opr obwecra 1 1noJIo-

HKUTENTbHBIE PeleHUs.
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“GROWTH POLES AND GROWTH CENTE
AND REGIONAL POLICY

THEORY

Ghambaryan G., Ayriyants A. !
Yerevan State University, Armenia |

Summary

Frangois Perroux’s theory of “growth  poles and growth center
economic policies worldwide and, particularly, of many European countries.

“Development poles™ and “growth centers™ are the basic notions of a theory according to which
ic-propulsive branches of the economy, due to multiplier effect, become development stimuli for the
entire cconomy acting as “development poles™. The latter, in the result of territorial organization concentrating
in certain economic hubs or centers become “growth centers”. Proceeding from the aforesaid, it becomes
obvious that the theory examines the economy on to levels: the functional level (“development poles®) and the
territorial level (“growth centers™)

The above interpretation. in our view. needs certain clarifications.
Av.cordmg to the results of our research, and based on the laws and patterns of the society's territorial
i the notions of “growth poles and growth centers™ can help to achieve
a comprehensive and science-based research only under the conditions discussed in the article.
Jlntepatypa
Perroux F. (1953). A note on the notion of growth pole // Economie appliqué, nos 1. p.19-40.
Perroux F. (1961). L’economie du XX-¢ siecle. Paris.
AproGozencknit C. (2005). B miane MHRDCTHONDasBHTHS akUCHTHI MOKHO PACCTABHTE Wiaue. Poccuiickoe
keneprHoe obospenne. Nel (13), ¢.9-13.
Tcorpadmueckuii KON IteCkMii CIOBAPL: TONTHS 1 TepMuE (1988).

is assumed as a basis for regional

dyna
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TENDENCIES OF NATURAL MOVEMENT OF THE POPULATION IN THE COISTRIES |,
OF SOUTHERN CAUCASUS

Meladze G.
TSU Vakhushti Bagrationi Institute of Geography, Georgia

Summary

In the article some questions of natural movement of the population in the countries of southern
Caucasus are considered. In the first decade of 21st century Georgia. which in the last decade of the 20th
century has entered the last ~the fourth phase of demographic transition. was at the highest level in the region
from the point of view of d ic develop: Armenia, in ison with Georgia, according to the
demographic parameters, has entered the fourth phase rather late, and Azerbaijan is finishing the third phase.
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MODERN PECULIARITIES OF POPULATION DYNAMICS IN ADJARA
Putkaradze M.
Batumi Shota Rustaveli State University
Summary

In the conditions of deterioration of demographic situation in independent Georgia, Adjara keeps stable
development in this aspect, but the modern peculiarities of population dynamics comparing to past period is a
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little bit different. In 1989-2005 the quantity
In 2006 the number of population has been increasing and in 2011 the number of population was the following
390, 6 people.

In recent years the trends of outside migration processes and natural increase of population are observed in

Adjara. The changes in population dynamics is connected to political, social and economic and ecological
process as well taking place in Adjara.

COBPEMEHHBIE OCOBEHHOCTH JIMHAMMWKH HACEJIEHUSI AJUKAPHH

Hymkapaose M.
Tocyoapemeenniit yuusepcumem Bamysu . Hloma Pycmaseau

Pestome

@ 3 Amkapin To, uT0 uHCs cro
Hacezienms ¢ ormucn 3a 1897 s0 ommen 3a 1989 rox mmkoraa e coxpamanack. C 1989 roxa no 2005 roa
WHCICHHOCT] HACE/IeHHs COKpaThiack ¢ 392.4 Teicsy 10 373.0 Teics, To ecth Ha 19.4 Toicsd yenosek. C 2005
roga 3aMeUEHBI pocta u k2012 roy umc “Th BHIPOCIA 10
393,7 Thics HEHOBEK.

C Amkapin B 1989-2005 romsi Ghuio 00YCIAOBIEHO KAk

COKpALLEHHEM NIPHPOIHOTO TIPHPOC

Tak # aKTHBM3AUMCH NpoNecco BHeumeH Murpamm. B 1989-2011
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REGIONAL TOURISM DEVELOPMENT THROUGH
THE CREATION OF INTEGRATED TOURISM
PRODUCTS - A METHODOLOGICAL APPROACH

Vodenska M.
Sofia University “St Kliment Ohridski”, Bulgaria

Introduction

One of the major objectives and operations of No3 Priority axis of the EU Operational
Program “Regional Development” is the development of regional tourism products and tourism
destinations marketing. At present in the framework of this financial scheme a number of projects
are being implemented in Bulgaria whose basic aims are the creation and promotion of complex
integrated destination tourism products (http:/www.bgregio.cu. 2013). These are supposed to
facilitate the further socialization of the destinations’ cultural and historical heritage, the future
development and widening of the country’s tourism geography in the sense of a more regular
territorial and seasonal tourism distribution in the destinations, and at the same time exert an impact
on the tourism product diversification in Bulgaria and the differentiation of the domestic and
international tourism market.

One of these projects is “The valley of roses and Thracian kings™ comprising the territory of
five partner municipalities — Kazanlak (main project beneficiary), Karlovo, Sopot, Pavel Banya and
Maglizh (Appl.form, 2013).

The project activities aim at attracting visitors to stay overnight on the territory of the region
and not only pass through in transit, to visit more attractions and to avail themselves of additionally
offered complementary services, so that tourism revenues in the region can increase. This is
expected to be achieved through the development of both thematic and complex in their content
routes based on specialized tourism products including sites and services from several of the partner
municipalities offering a complete and memorable experience during the stay which should be of a
2-days minimum duration. The final goal is the increase of the attractiveness and popularity of the
chosen tourism destinations. The creation of these thematic and complex routes is a key part of the
implementation of the project BG161PO001/3.2-02/2011/006 ,.The valley of roses and the Thracian
kings™ and of the creation of an integrated tourism product encompassing all 5 municipalities and
reflecting their specific regional characteristics which will enhance the focused and controlled
development of all cultural, natural, phic, social, ec ic and other of the region.
The tourism routes development discussed in the paper was done strictly complying with the
imperatively stated requirements in the project concerning their spatial and temporal scope.

Major activities and results achieved

The work done in preparation and creation of the tourism routes in the selected region
included the following major activities:

Investigation and description of the resources and the existing supply in the partner
municipalities

The investigation and the description of the resources as well as the research of the tourism
supply available started with an evaluation of the tourism potential of the municipalities. The
tourism potential research and the study of the accessibility and attractiveness of the tourism
destination included a detailed review of the natural and man-made tourism resources and the
hospitality facilities and services offered.
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The methodology used in the process of study and evaluation of the tourism resources
based on the construction of a detailed inventory and a catalogue of the natural and cultfift
historical sites of the region with a view to ensuring the highest level of objectivity.
The first phase of the tourism resources research in the five partner municipalities was
provisionally called a diagnostic phase and it comprised two stages of the investigative activities.

M99

Stage 1. igation of the hic location, the the
potential and ibility of the destination, of the dati blist , the existing
structures for local tourism management and the overall i for tourism develop -

technical, natural and socio-economic.

Stage 2. Making an inventory of the existing tourism resources as objects of tourist interest.
At this stage all catalogued sites were localized and for the needs of the project a specialized
geographic database in a GIS environment was constructed

The tourism sites inventory was developed as a table in which they were divided according
to the preliminary identified specialized tourism products:

»  Thracian heritage — the Valley of Thracian kings:

»  Oil-yielding rose and Rose festival;

» Cradle of the Renaissance culture (writers, artists, musicians) and the struggle for
national liberation;

The best place for air sports and adventures;

Medicinal mineral waters — spa and wellness all the year round;

Preserved natural environment and biodiversity for ecotourism;

Tourism in an authentic rural ambiance and preserved traditions and folklore.

Routes development, including travelling along all of them (for the needs of specifying of
their duration and their territorial scope)

According to the assignment, for every one of the above cited 6 themes 5 routes were
developed and for the 7" theme — “Tourism in an authentic rural ambiance and preserved traditions
and folklore™ 6 routes or altogether 36 routes together with 5 complex routes were developed.
Route development passed through the following steps

»  Evaluation of the tourist sites/products serving as a basis for the development of the
separate thematic and complex routes. It was done following a system of criteria: 1.
Quality, 2. A icity, 3. Uni 4. Diversification, 5. Attraction. A grading scale of
4 grades was used;

»  Development of indicative routes. In the process of the indicative routes development
the influence of two groups of factors was paid attention to: of the primary resources —
natural and man-made, and the secondary — available infrastructure and superstructure, as
well as some non-economic factors such as cultural events calendar, traditions, folklore,

VVVYVY

etc.:

In the thematic routes development the following logic was followed:
> Each specific route has a specific goal which lies in its core and organization — the so
called “Central” attraction;
> All other objects play a supplementary role:
> From a spatial perspective each route has a starting point from which its
“consummation” begins;
» Usually the “culminatio
relation;
» There is the obligatory requirement for the inclusion of objects from at least 3
municipalities in each route.

s in the middle of the route — both in temporal and spatial
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In the complex routes development the following logic was followed: 91559

» The objects included are taken from themes which “succumb” to “ofibHdfiiE"

regarding the tourist profile;

> In order to achieve the necessary * ion™ | ity of the route, it has to

include objects with relatively high attraction potential;

> Due to the longer duration of the complex routes, their culmination is moved backwards

towards the last part of the route (requirements, prerequisites and conditions permitting).

» Travelling along the indicative routes supported by the use of mobile GPS. The purpose

of this activity was to physically test the routes, to specify more accurately the objects’

location, the lay-out of the route itself, the time needed for sightseeing, for moving from

one object to another and the overall route duration as a whole;

> Stakeholders” meetings in the § icipalities where the indicative routes were

pi and di . All of the project coordinators and the meetings’

participants were taken into consideration in the process of the final routes elaboration,

Meeting participants were asked to fill out questionnaires whose answers and comments

were also taken into account;

» Development of the final routes. The final routes are developed day by day and are

illustrated by maps facilitating their visualization. The visualization maps are generated by

specialized GIS.

Detailed description of the objects and services included in the developed routes
It is based on the entire information gathered in the process of the preceding project activities. The
detailed description includes: route contents, including objects” description; route’s scheme; time
and mode of impl ion; duration; a pr plan for the route’s impl.
Most of the routes can be implemented throughout the year, and those which are to be carried out
seasonally, have a special explanatory notes. In certain route descriptions the mode of
implementation is described in the route contents itself. Fach route’s scheme is illustrated with the
help of the visualizations created. The bigger part of the thematic routes has duration of 3 days, but
others due to the peculiarities of the specific themes have a longer duration — 4, 5 or 6 days. The
complex routes have duration of 7 days.

Conclusion

After all project activities have been completed, each of the developed thematic and complex
routes was put together into a package including their visualization. All routes are created in such a
way so that it is possible to make various combinations among them depending on the wishes of the
tourists who are going to use them.

The presented project introduces a useful model of inter-municipal cooperation for the
implementation of activities related to the development of regional tourism products and enhancing
the effectiveness of regional marketing. The ultimate goal is to share the successful practices used in
the process of the project implementation with other territories and municipalities where they can be
put to practice with little or no alterations and adaptation.

The wholesome effect of this project activity finds its expression in the formation of an
attractive regional tourism product, improvement of its popularity and of the overall marketing image
of the destination. The diversified supply and the facilitated ibility to tourism infc ion will
reveal a vast variety of possibilities for a satisfying and enjoyable experience which will lead to at least
one night stop-over of transit passengers, as well as to a greater consumption of tourism services by
the business clients of the city hotels and consequently to the prolongation of their stay. All this will
lead to the increase of the demand volumes and tourism revenues and will exert a very positive
impact on local businesses and the overall socio-economic development.
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In this case the selected tourist region is given a unique chance to develop its muﬁ]{;ﬂ” o

potentialities through the created thematic and complex integrated tourism products/routes. Adequate
ways and diverse communication means have to be further implemented and used in order to
successfully present and promote the created routes at the domestic and foreign tourism markets, so
that the natural wealth and beauty and the historical heritage of the Valley of roses and Thracian kings
can be truly popularized and evaluated.
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TOURISM IN JAVAKHETI: DEVELOPMENT FACTORS

Neidze V., Tutberidze M., Khomeriki G.
TSU, Vakhushti Bagrationi Institute of Geography

Summary

Javakheti, is a region of complex natural (relicf - climatic) conditions, distinctive landscape and unique
limnographic network. In the past. duc to a variety of rcasons hindering tourism development the region was
substantially behind other regions of the country. As a result of geographical study of natural and cultural -
historical sightsceings and after the entry into operation the Baku-Tbilisi-Akhalkalaki-Kars railway crossing its
territory, considerable development of tourism in Javakheti is expected. Five tourist-resource zones have been
allocated within the region.
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THE PROBLEM OF SECURITY AND GOALS OF THE GEORGIAN GEOGRAPHY "#’J“

Khomeriki G.
TSU, Vakhushti Bagrationi Institute of Geography

Summary

The article concerns the problem of the role of geography in scientific research of security. The
question of development of new approaches is raised.
Mcnlluncd are the followmg challungﬁ related to the Georgian geography and security researches:
state i ion of applied
phasizing constructive dlrecuom (regional issues of national sccunl\' regional planning,
rational use of namml resources. social geomorphology. spatial modeling);
« Initiating i i hes (both inter-Gi ic and incorporated with relative fields).
o Introducing the parameter of time in geographical researches of security issues, constant
monitoring of conditions.
. Pmspccliw prognostic orientation of results of research.
Bearing in mind the expected aggravation uf resource conflicts in the world in the near future,
with high ility suppose signi ion of national security problems in Georgi:
intensification of the rescarches in this field represents a pressing challenge of the Georgian geography.

n
Thus,
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DISPERSED CENTRAL PLACES AS AN ALTERNATIVE TO
MOSCOW ENLARGEMENT

Shuper V., Em P.
Institute of Geography of Russian Academy of Sciences, Moscow

Introduction. Crazy decision to increase the territory of Moscow City in 2.35 times and to
make its form absolutely ridiculous became a result of the insolvency of Russian government
despaired to solve problems of the Capital. This hasty and crude decision is widely criticized as a
demonstration of undemocratic character of current authority that only can establish vertical links
and even unable to effectively use them. However, the critic from scientific positions should assume
the nomination of alternative project and this one could be developed on the basis of a central place
(CP) theory.

1. The Axiomatic basics of the classical central place theory and its relativistic
modification. The classical CP theory was founded by Walter Christaller in 1932 and studied
uniform dispersal. That is why it could not be used for studying giant agglomerations. For those
purposes relativistic modification of CP theory was formed (Shuper V. 1999; Shuper. Valesyan,
1999). It should be noted that this theory studies urban agglomerations as an extreme demonstration
of irregularity of urban settlement system in region with area from 10*to 10°km> Big
agglomerations do not exist in areas with uniform settlement even in the case of absence of cities,
which should form the second level of hierarchy., as it is in Hungary.

The phenomenon of the failure of the cities from the second level of hierarchy is established
not only for Central Russia with area of 450-500 thousands km’, but also for Hungary. This
is a very interesting and an insufficiently explored fact. The absence of cities on the second level of
hierarchy also makes it impossible to use the Beckmann-Parr’s equation based on classical CP
theory. This forced us to develop a relativistic CP theory. It is necessary to note that there is no clear
boundary between the classical and relativistic CP theories. but there is a significant area of overlap.
The relativistic effects mostly manifest themselves in the event of failure of second hierarchical
level of cities. Not very strong consideration of cities settlement around main center can be regarded
as its temperate manifestation. Finally, more or less regular urban settlement system can be
considered as a field of the classical CP theory with relativistic corrections.

One of the central terms of the relativistic CP theory is isostatic equilibrium. It al-
lows identifying functional correlation between nature of the space organization of urban set-
tlements and the distribution of the population among the different hierarchical levels. Levels of the
hierarchy of the CP are divided to «heavy» and «light» ones depending on whether they have
a population higher or less than the theoretically predicted value. Sustainability of space structure
also requires the spatial structure of the various deviations compensated each other. Therefore it is a
reason why there is an alternation between heavy and light levels in the system with all levels of
hicrarchy. As a rule, odd levels (begin from the first main one) are heavy and even ones are light.
The alternation of two kinds of levels is leading to establishment of isostatic equilibrium, as it was
already noted. Let us identify a link between spatial and non-spatial characteristics of settlement
systems. This correlation is in that light levels which are shifted to the main center and heavy ones
to the periphery

250




Then the same procedure is applying to the urban settlement system taking into consideratign:
that all cities were preliminary distributed for Christaller's hierarchy in accordance with their
population. In this case it is also necessary to draw the lines from the main center to the border of
the area covered by this settlement system and calculate medium distances (in parts of one) from the
main center to CP of all hierarchical levels and for every level too. This last value is divided to
appropriate index for current level of hierarchy in ideal Christaller's lattice. As a result of it, we
gotthe index of R 8% < Lif CP of hierarchical level n gathers near with the main

center. A% > 1, if they contrary shift to the periphery.

Let's try to present another side of the term of isostatic equilibrium. If the light levels are

usually located nearby the main center, and heavy ones are nearby the periphery, theoretical radius

&5

{RL which is a theoretical value of concentration should has this form R =

=

where R% is

arcal (empirical) population of all CP ofagiven hierarchical level, and 77, is a theoretically

cal levels and not obviousl,

predicted population of this level. For urban systems with all hi
expressed concentration effects (so that the system is relatively regular), prediction of population on
the hierarchical levels is done by using Beckmann-Parr’s equation with redistribution of urban
population in accordance with predicted proportions with empirically determined values
of Kand k for this settlement system. A question about how the population of different hierarchical
levels with a i strong i ion of relativistic effects is predicted theoretically will be
discussed below.

&
Let's study the index S 5,—‘ i.e. the sum of relations of theoretical radii to empirical ones for

all levels of hierarchy. In conditions of fully compensational effects (complete equilibrium between
heavy and light levels):

Bk
R BT

where m is a number of hierarchical levels in urban settlement system after subtraction of first level
presented by one CP. The compliance for isostatic equilibrium is an indicator of spatial structure’s
stability of urban settlement systems.

The fact is that the relativistic theory in contrast with the classical one operates only average
values which are not available for a direct observation. It does not make any special difficulties in
research because indexes of stability and equilibrium are derivative and should have abstract
character, but should not complicate perception of results. It has to be noted that good results were
obtained for Estonia with its old well-formed «crystallized» settlement system (value of isostatic
equilibrium is 3.07 instead of 3.0) and for Hungary with failed second hierarchical level (2.79
instead of 3.0,).

2. Relativistic stability: the case of Moscow Capital Region. Let’s turn to the territory of
Moscow Capital Region where relativistic effects are, perhaps, manifesting mostly. This territory is
allocated to the 1979 by the integrity of settlement systems (the results of this census were used in
the calculations). It is very close to Central Economic Area, butthere are discrepancies in
the boundaries, however they are not very significant.



As it was already noted. the network of urban settlement in the Capital re#idﬂ
very strong condensation, which gradually grows into the Moscow agglomeration.
understand if Moscow really absorbed part of the population of non-existent citics of the second
hierarchical level and outweighed other cities like pinch to itself all settlement system with classical
CP theory. Let’s introduce parameters which will characterize urban settlement system of the

region under study to Beckmann-Parr’s equation. These parameters are: ¥ = 0. 29, X = 4. There

are five hierarchical levels (including the failed second one). In this CP system the total population

of all CP except the main one should be 157% of the main center. The population of all cities in the

Russian Capital region except Moscow is 160% of the Moscow’s population. In accordance with

the classical CP theory the size of Moscow is slightly less than predicted by the theory. Thus, the

ClaSSlCa] theory cannot explain the concentration ofa settlement system and its extreme
asa ion of Moscow aggll

If to fix the population of Moscow (7831 thousand inhabitants) the population of the third,
the fourth and the fifth ones will be 5873 thousand inhabitants. Herewith the total population of
these levels must be 225% of Moscow’s population, but their real population is only 160%. That is
the reason why network of cities around Moscow formed huge agglomeration.

Let’s try to quantify the result obtained on the qualitative level. Population of different levels
of hierarchy (P%) is: #% = 47 1 thousand inhabitants, £% = 3982thousand inhabi-
tants, P% = 4033 thousand  inhak Accordingly, the ical radii (R%) will be:
R, =0.76,R},

0.68 R =069 Fmpirical values of the radii are:
=0 968 = 0438 =083 S =32

The error is not very significant and it indicates that urban settlement system in the region is
closed to the condition of isostatic equilibrium, and therefore is very stable. This condition
is achieved by a very strong condensation of elements of the fourth level of the hierarchy in the
vicinity of Moscow city. This concentration in some degree is excess (which is generated the

il
difference 01 i ,,k ¢ from the theoretically predicted value 3.0) and became a result of the formation

of the Moscow agglomeration. Not accidentally such cities as Krasnogorsk, Khimki, Seprukhov,
Kaliningrad, Lubertsi, Mitischi, Balashiha, Zelenograd, Chelkovo and other satellites of Moscow
are in the fourth level of hierarchy.

Herewith it is important to note that Moscow has not assumed the functions of non-existent
second hierarchical level in Capital Region because it is not absorbed that part of their population
which is associated with the implementation of the central functions of the second level. Moscow
situation is very special in this region: it is not too big for its settlement system, but just because
of the very strong concentration of the fourth level’s CP network allows Moscow to balance this
system. However, even this “exotic™ urban settlement system with a satisfactory accuracy is
characterized as invariants of the relativistic CP theory.

3. Moscow Capital Region from the point of view of the "dispersed" cen-
tral places. Meanwhile, the solution of the applied problems requires the usage of the theory not
only in its narrative, but also in its structural features. The last problem may be associated with the
search of alternatives to the catastrophic expansion of Moscow causes acute rejection in the
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geographical scientific community. “Completion™ of CP system in Moscow Capital Rc:.mnJ
filling the missing second level of hierarchy is such an alternative idea. It is clear that formation o

three new CP with population of 2-3 min inhabitants
formation of dispersed or diffused i.e. multicore CP functioning as a whole due to the progress in
internal communications. A. Savchenko made this idea. In the next calculations the territory of the

impossible. This could include about

Moscow Capital Region will be considered as matching the territory of Central Economic Area
(CEA) of Russia. This is an acceptable approximation.

The first dispersed CP is Yaroslavl-Kostroma-Rybinsk (the distance from second and third
cities to Yaroslavl is approximately 80 km). Population of this dispersed CP is a little bit more that
I min inhabitants. There are little cities in this dispersed CP including Tutaev. It has industrial

potential and good perspectives for tourism If internal ication within this
dispersed CP becomes better as well as improving communication between Yaroslavl and Moscow
this huge formation will be a CP of the second level of hierarchy. In this case Yaroslavl will be

directly shorted to Moscow with the possibility to commuting. Kostroma, Rybinsk and smaller
towns will be even more closed on Yaroslavl on commuting,

The second dispersed CP should be formation Viadimir-Kovrov-Ivanovo with population
about 1-mln inhabitants. Current population of Ivanovo is a little bit more than in Vladimir. but the
last one is developing faster due to more favorable geo"raphlcal location. Little cities. for example
Shuya, will also enter this dispersed CP. High-speed ion, may be 4. and within
this formation along with dramatic improvement of communications between Vladimir and
Moscow is the only way to overcome the deep stagnation of Ivanovo and other industrial centers of

Ivanovo Region. Vladimir will have serious competition with Nizny Novgorod. High-speed train
Sapsan made position of Nizny Novgorod more enhanced. It will be more enhanced when these
trains will be a truly high-speed i.e. comparable in speed with the TGV. Because of it, Nizny
Novgorod also needs axis Vladimir-Ivanovo (approximate distance 120 km) to strengthen its
position.

The third dispersed CP should be formation including Tula, Novemoskovsk, Kaluga,
Obninsk and some smaller industrial centers of Tula Region like Schekino and Uzlovaya. Its total
population is approximately 1.3 min inhabitants. The distance from Tula to Kaluga is approximately
100 km. Rapidly developing Kaluga Region should be supplemented with Tula Region, which does
not use its economic potential. Building of new big cargo airport nearby Efremov with line built in
Soviet times for unexpected landing of “Burans™ (Buran is name of Soviet space shuttles. This
program was abandoned after break up of USSR) is a very fruitful idea but it requires large-scale
projects involving the usage of scientific, educational, technical and cultural potential of Tula.
Generally, dispersed CP could form the second light level with the third heavy level.

The relationship between the level of urbanization (the proportion of urban population) and
the type of Christaller’s hierarchy. which was made by A. Vazhenin, should be noted (Shuper,
Vazhenin, 2007). When the share of urban settlement of the order of 70-80% can be expected in a
hierarchy with & = 3. but not with & = 4. Hicrarchy with a maximum value of K & = 7', can

be observed when urban population is above 90%.1t should be noted that the transiti-
on hierarchies with & = 3 and K = & are "virtual” and do not allow graphical represent-

tation. "Prematurity” of Russian urbanization, noted by many researchers, delaying the transition
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from A" = + to & = 3. But once it has to happen. It has been shown that the area charg%t}?’r%ﬁﬁrf;,ﬂl
the CP system s from 10*t010° km *and has atendency to increase with time due to the
progress of the transport. The number of hierarchy levels, in contrast, tends to decrease as
the development of transportation allows you to purchase goods and services in more remote CP.

We can expect that in the future the following processes will occur:

S

1. The transition from CP hierarchy with & = <to the hierarchy with & = 3;

2. Expanding the territory of the CP system in the first approximation from CEA to Central
Federal District (CFD);

3. The formation of the fourth dispersed CP.

The calculation presented in the table 1 refers to the Census of 1989, 2002 and 2010 as well
as to the prospect of 2030. In the latter case the extension of Moscow was not considered because
science is powerless here, and the proposed constructions are made to serve as an alternative to it.
Dispersed CP were retrospectively entered into the CP system with four levels of hierarchy, and it
is possible to obtain results for 1989, consistent with the empirical reality, not worse than in the case
of five levels of hierarchy with no second level for 1979. Prediction for2030 assumes a transition to

the system of CP with & = 3 which is much more consistent to level of urbanization 81-82% with

significant territorial expansion of the CP system - from the territory of CEA to the territory of
the CFD - and reducing the number of hierarchy levels from 5 to 4

At the same time fourth diffused CP appears on the second level of Christaller’s hierarchy. It
is Voronezh-Lipetsk-Elets (with smaller cities) with total population 1.6 mln inhabitants. Distance
from Voronezh to Lipetsk and to Yelets is about 120 - 130 km, and from Lipetsk to Elets — less
than 100 km. This diffused CP is also significantly fall short of the predicted by the theory size,
but it is the largest CP of the four second-level elements. This "mass defect” of all four CP indicates
the presence of substantial growth potential, the ability to concentrate the population leaving small
and medium cities, catching them on their way to Moscow. Reaching a higher level of development
that is essentially formed as a dispersed CP they can intercept migration flows from other regions
and other countries."Empty" sector as shown on figure 1 should be noted. Our situation on this
figure is in harmony with the picture of the economic landscape of A. Lésch, in which sectors rich
and poor of cities are alternated.

Our results show that for Christaller’s hierarchy with & = +in 1989 and three dispersed
CP of the second level at four levels of the hierarchy is in good agreement with empirical data, as
well as a version with fallen second level in the five levels hierarchy in 1979. It is obvious that
version with & = in 1989 is clearly preferable to & = 3. The results for 2002 are unsatisfactory,

both for the system of CP with £ = 4 and for K = 3 but anyway for & = -, they look better.




Central Federal District (CFD)
of Russia

Empty” seeior

e
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Figure 1. System of dispersed central plac

stem in Central Federal District of Russia in 2030

According to the census 2010, it has improved for K=4and & = 3, but the results for
K = darc again better. And only the prediction for 2030 gives good results for & = 3, with
unsatisfactory for & = . Since the characteristic time of structural change in the CP system of the
decade, the results suggest that the CP system of Moscow Capital Region is now in a transition
froma hierarchy with & = dto the hierarchy with X = 3, whichis accompanied by its

spatial extension, increasing the number of CP on the second level ofthe hierarchy and the
gradual demise of the fifth hierarchical level, represented by small towns.
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THE NEW GENERAL GEOGRAPHIC MAPS OF KAKHETI REGION

avakhishvili A), Liparteliani G., Tskhakaia T.
Tsiklauri Kh., Chichinadze T.
TSU Vakhushii Bagrationi Institute of Geography

Summary

Based on topographic maps and literature at the Laboratory of Cartography and Geoinformatics. an
le of Kakheti
region have been created. Mapping studies have shown that these literary and cartographic sources do not

clectronic database of geographic objects and new general geographic map of 1:200 000 s

always match to each other. Fused data were included in the base. the orthographic dictionary of geographic
names of Georgia was filled and precised. The rescarch results can be used to compile a state catalogue of
names of geographical objects of Georgia
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Bodgriogy dyGommBo odog) IGedmgdol FoboBy womes. du. glergh mengy gl

Aoghoty gb obobmyds @ybgmobs o i sgbobymol dnsghedgdl Jodob Gghodmhom
ool Lagowbow  ofge. bfomge o8 dobgbms pede gdbodgbgmenebabos  Lbymdfogn
babiogob 58 dmbaggamol Gogor msbedyeng, oby obgodom deomdo gomlyhon
808G Ygpebyde.

bobgerdfogm  Lobogoh o) dobsgggmby  obgmeogmo  (geomgdgde  d@sgsmn
Bogdodonss  poblododgdymo. o) gaddedos  Imeobss  gedemodoggGo  bogmsgeol
Gamommgdybo,  Laboghol  spdobobhGagommo  wabdaoob  bgetpbo,  sGabslommydtoge
Jogmofoga@o yawsfgahomgdgdo. obgmnmogmo ©egdghHadol sGabfomo 0bkIA3aHsE0gn,
Ubgoswobbgs  3pGomedo psdngginm  @uggdby Ubgomabbgopgeom gohe@ydmsmo  bsbaghob

JobBGgb0, Boogdmo w0 ot go@gdgmmo babwgao. sbygy 90dgbgmensh
Gowls oodBodly b Logosggd-ggmbodognéo  gobo,  @og byl lmol  bogoobob
bt Jq(mmggdﬂ pgemgdeb. spmmedoge nbsbizgmdal Glcsghglse beoni

\” e ' bo, (o 6mdol "E'( RS> @ ‘U S 9, l“ 'Jf l|) » ‘d’\ G bab-
@gdol babol blod pomoompomgdaboobos  wogagdatgbymo, bgmolygamms  Jogmopogo
bgdo o ppy 3gdob dogé obmBogmo godyadol »mowaamﬁnﬁf' e = yogymogy
by gemo dbéog, Labpg@ol obgmhogmo GHsblgmddscool pedsiotmdgdgmos, bogme dyndy

Bhog. bogombols dmpgocdel bodogmaboc Jabo.
3859300 Bobobos bofsGmggmol oasbsdgedmngy bobgmdfonm babwgheb sobyob
8060 gggmol pgopGegog-gs@imdgdGme sbomobo ©s dobo olbhmGogmo Egmomgdgdal

8090, 90052 B Ygbiogars yob-sbogrobol dydggmdom. gamags ggdbgde Jo@hm=
3GBoY, pgMGGoYer, obHoGoyee, h(‘)o()ﬂhun.m"' o bbgo bobol dobogrgdl. ggeggob
dodomom bogdy aedmgabydgeos  bbgsmabbgs dobdgedols (1:100000; 1:50,000; 25000

Hmdphogogmo Gaggbo, Google Earth-oly ﬁ‘;mg?}n ws obhmaogemo Gagde (bejsdoggmnl
obmGogemo smabo, 2003).
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43 a3l m3ogdho. boggmo sodge do. glogh bgdm Faeol snbBo, dob myw _ﬂmf‘j&
B3306hy  Argdotgmdl.  HmImpGegogmo  Gyggdol  (BbIHedgdo 1100000 s 12500
Ygwagbogo 1960-006 s pbobmgdymo 1980-006 Feogddo) Bobgegom beggeo sodps 5 ydsbl
Boogogh. ofgreb 3 gdobo B, gbogl dbsGgl, bogsdoggmado (gog@ob Fgboossmoiyho).
bogom 2 gdsbo Bp. gbogl ds@ygibs dhatyl Gylgool (spmyol Gsombo) Gatymyddo
Bogdodyedl (Bob. 1. bmganob bymogy 9360l Laghom gebmmdo gesbgmogdon 155 sosbo
Jpdgstos (Uepemsix, 2012).

s03gob N 1 s N 2 336g30 duogdocigmdh . gbogb odxggbs  Dghogergbols
Joeedspobs ws dgbmgmobol bymdgdl ocob. sodgol gdsbo N 1 (3dogmgargo Labyengdo:
sodpes sodps  doGgymo) degdsdgmdl w. gboyl  Badyggbs  babododeby, seergogsb

(@gbgoo) dmdsgom bosgimmbogme 3bols pobfgang. spaghol Goombols yggeaby doGyymwo

o dbgmore Bololgmamo sposmo, momgabgy oge bogge sodpols ggeeby oo 3absdy
Goabigdy Lab@gda,  mgogosgy Berbagiyd Sgedse bogemol  gdmsgGoo
babggdgemo  gdsboges.  bymgbmgdgmo  @ebedoyibol  gadwe  poghigezglol  gedo

OG0Bl asbgomadgbol domomo  dgeligdhogs odgb.  wopgpomos  badwe  ggHeGEHol
Pgbgbrmedog  ogige,  ggobobgbam  FemgdPo  aGagho  FygsGodos  sebodbyme  Gyob
wp®owao0l Boddabo. dpsmomsp, dbbemol YhaGdsbado o dmogh dowoddoeioemo
Jodoigbo 1993 Feooweb obgblog@or od@de. bapgptiegie dgodgelidgedbosbo xodgdag
(Oxpania ..., 1999; AGxasckas ..., 2007, TlpasnTeaserso ... 2006, nh()d(;b;]o Bologzghol. bogado (o
obgdb@dhGee, Gumerss gbOybygeyoy ad6GgbGo0m, IFgmdGogobas gode-
byemo Losghodmbome pbgdo. sodgob ;76‘>En Ne2 (ondda) Brogbomy . ();qwrm Boobgobo o
do. gbeml Ubgs dgody dedygabe  dgbsgompdol badodgdhy,  gagmmaby  goGge  gebo-
Yybosbgbgmo GaGoHEGs oge goggmogel. sedgeb 38sk0 N 3 (sodpo; sobgol bogggoo N 3
sodpol bogggmob No 354) drogdomgedl B gopeGbob, ogogg dgdol dedabybs (gbegh
Bstrgbghs Bgbogoron) badod@ob. deobscol dgmey dbotiglh jo s0dgol gdsko N 4 (sodps: sodyol
bogggmo N 456) dogdoGgmdl (gbogb ds@Gbgbs Fgbogemo). 160 4P godmmdby. of a0l
Hogyogabiasmo Bobe, bowa@ sty ddody grommbydl doodogydebyb. 1990-006 Frgddo bogemol
b dobo Gbgmol Fgdowagbmedso dmydas, gobabbge Faogddo go Lfeege b gdsbo
b Grligobs ©o sgbabyol Jodal bawsge. s0dgob gdsko N 5 (s0bye) Joghedgheo e
ggsmoby oo BugdoGymdl. 1990-086 Gumgddo s eobodhy gobabioos degmosbatby obiyblio-
65 Bodpobodgmbms BaGds@ogmol Jodegyds. 2007 Fanowab of pobobgrs ped@mb dmdmgss
(Adxaseras... 2006; TIpaBHTCIECTRO ... 2006).

Gogot; bedjoms  HodmpGegogme we  Google Earth-ob  mobolgedeny  Ggggdob
EDonGO gadgdad, ggdde, gebdgbosbgdamo  Gatogomonl jowyds Fadommdol pge-
ahomogmo gommobahmdol pebbobeg@sd (Gbé. 1) shyghs, @od bogmol Hatopodos o6
aebdoms b g6 bbby gb @egognGe Ygegaos bagshoggmel goGamgdbdo dojgyaeo
Bofommabongol. ag@ed sbsgmmpon@o gbws codgel bogge sodyol ghmowghn websbgm by
apeb N g Gog gowgy a0mbgm  sesbyyGgdl o gedal, Gmd dolo  beogesmigh-

940600 g@0 pobgomstigds of o6 el . bapgmogy@o podmbabyengdgbo sbabogh woby-
e Dgbodgdb, dudos 0Bl dhn@ab, bobobgmogdl, Gmdmgbos b wadydie
digomss b 3 o6 6 YL wogsdgemo.
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dols bosbgnegal sGob wobobgmgdiemo. oG, bopogho Gl VysGodo (Aubra: sarepammi
pali, 2009) die. gl Badsbgbe babododmby Bugdsy bnggmo sodasg webobmgdymoges
sbobyeo, Gog bafstmgyeol dnbsbagodol gsbsgbbymo oo bsgogymnso sefydon o

©abyhegde (1989, 2002). Loy 3ol GyHod Ll dobob§togogseo gogob (1961,
1966, 1987), sbabgools sdobolicy 0(5"‘,,\ HoHmG gogol (AG ACCP..., 1953),
3Gy bajsdogamml pamndog a2 babgggdol eGoopGogoge wyfbogobyddog (1987
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2080 "babge@atgmol bafomdo” dr. ghemb do
gaame  9Gogbgdon  bmsgydo, Gedmgdo; of XIX by
(Hepemmbix, 2012).

Xgg6o Bbotigl, 30 dzbergdydos A

Bowob G006 mobobemdymbo

BaGohoGogmo dogymgbydymemdol obhmGogmo HGEbgmGdsgegso.
LojsGoggmob bbgowabbgs obgemoymo @agol (bafsGoggmel obgmGogmo sgesbo, 2003)
obogmobds shgghe, 0B bobgymdfogm Labeghol sodpob dmbsgggmo dgf. VI boygbggboweb
J@obol (gognbgmob) bedggob Fydsmygbemmdsdos, obggy Gopmac dobyeb bgogm-sbagey:-
oo degdody bogdor g6Gam0 Hrd0HmG0s

(washgmgdom dp. Bsbol bymdstey). daybols
BoBobgmo  bobmgsto  GoBobag  poomms

segbobgonl goggabombol domoge® Fiompsdyme
0
300, 0po B, gbegb bgde Famol bymdobsgyb

Joeby, ogdse  osbedypeogls;

e

6 4obbbgo,

§0 oG gdggdmws  (Gopmei  woglh), oGl
Boogodio  Jomol mbgdl pogomgdon  wsbagag
oom pelgogges, begs@men 9 sgaedGoggeb
(29607) 3. 30dodioy (2867 ).

Ydoped obgoGonm gdndgddo sodyol do-
Goggamob  HatohmGogemo  guoghomgds GO
©oGAM oigmgdmes (bob. 2), dogogomaw, dg.f.
I-L bb-3o dgbombgdol, ob.{. M-IV bl-Fo, XV 1
11 Bobyga@be ws XVI b Loboggdols yrjongbo-
@gbado dmgdae. oydge  obgodool  eopgh
Bobogggndy 0o badotmggeel babgmdfogol,

56 dobo badggm-badosghol/bag@obmsgml - sg-

[ |
a1 Illl | IIIIL

babgools gocpmyddos.

arggel

XVI baggggbydo eobodggdoli d%bodmobs

ws Bbogol obgddo wolbsbmgdum sdsh doro-

Ty

2 S0d30l ek
it e, gons dutol bebgmoms Godes b mglo

Jgorgbosmgds olie

0

sodpo! (Ouepki 13 meropmn I'pysmn. 2009). gh.

gGo0b  dbdiog,  dodggeogbow  doggebodbydls

o boyggnbagddo bogmol sGabmsgn® wabobagdsby, bome dyméyb dbGog, dobo babgemfe-
wydol gorbmbodyé Fo@demdogemdsty.

XIX baggabydo boggemo éyligmol odig@ool  Fgdopgbmemdado  Tgbgaodey of
sggbab Boogdgdol Ba@dsbogbol  gymgbommgdado s@lgdymo boggmo sodeye, s0bsys dwg-
boGgomdes (AGXxasus u abxassl..., bepxe, 185

nainGa, 1982). XIX botggbydo boggemo g bagol

@360 (Gabymo)  Fgmomms. 1864
Jogmosbolnsh (sp@obogmmo oG

wl bogeob  bosbenmgab,  weggebege  gGabbsos

o0, Godabogbo, gdoswy - dw. Fbodmol Fys Fomo, gaob-
Bopadol dbseg, @lgomn) hylabgdls © dogob dgGdmmadl oaol pedsdogmo ddngob
Yydogy (Gog bydabgdol deBbon @obGymes), podmags MoGmggmo bgbsiob ylepegbo
Bedsbydyemgds (Beicosaiimmit Vias Tpannremserayiontero Ceiara, 1869) bmgigmols Labgan§omegol
Ygcaemol osmdoby. biooge o8 poymdgbedos doblgbogdyemo sodpsi. baws ggombigmede,

5 ogo o

iartogsbiogobo sdsbiyio Smio,

o gobbsbargdgern oy bogge sodgobs o dodlogody

odegboly beoggagno (8o dsbios, gsberbo, Svodeyo, gmds. obog bodobedaagns, dmd godsciomngdo sgbobgdl (o6
dsor gorboggt wagmh) ocgihey 5 bobgon oblgbogigh.
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Gl goggobiool Lobsbe doomombol 32 sbyamol wobmmysgoob segomee 3 ﬁg{ hies,
sodgob @by B, Bherby
babgendfopo  babegGol  sodol  dmbogggmol  (@blgmmdsgogde  sliggy sy
Tocgdyos gobgomglio baygabgbol dmmegogymo boggeogdmst, Gmimgbos XX bagggbyio
Bdobotymdes goggebosdo. g oge loeggmgboe 1918 faob Bmgegbgde:r g @ybgmol
0B3gh00ls oBme o oBoggsggebool BaEIGaGoE-RgimgGsGogme Gybigdmoob, bomo
dopgosbgbon bodo Ggbdgdmogol — bogoGoggmeb, shyddsoxsbobs o bedbgmob gsdng-
Jogbrmodol podogbomgde. sodpeb Ambogggmo  babggmdfoge  babaghol  sGadsGmgymon
a6shgdol grmobognmo dopomomos, obsowsb 030 MGAE poogm, dpobsdols dotxggbs bobo-
Jote dogdae Ggbgnol, boge dahibybs Labsdohm — bajsmgamel gadgamgdio. bobymito-
go babaghob o dubogggool Ggmomgdel swpomo 3gebes 1904, 1920, 1921, 1926, 1928, 1929
Grogddo. gghdo, 192429 Gegddo  opbb-bs s Bogo bugob  egdmpoeb  babegedty

omgbgmgml oo vol b wodnd Poweb  bododmgamel  Fgdowpg bemmdsio, @
3oGodom,  badoGorg I35 R @gd00b b Bgdompgbmmdsdo  gomoy 1928
Foml bbéy Gogds oo ooy ][\l)Q‘;](’Jb oy ]Fudmamlx mﬂa(.h on;ba‘\;gmnh Fydoswpbrmmdsdo
aooggiol bobgds mydge o) ogdol Db o uoaw; (B0 590l
ogghgogol, bagedgh wo Jaobipgpea@gh) Hadod oo bagodoggeel, boge ddb AL

s0dgol Labogme  bodie  ooths ‘Jo']n%;\ﬂnlsiv)f‘;q(yml\ oghazol bodol  Gsombol  dgdow-
abmedodo. badsGoggmel bobaghol dugdsGgmds o3 dobogggnby bbé gogdodol gbbsgho
bodgel 36ybogogdol sbomabon  Fgdmgpbootoe pobobabmge: "boggm sodgob bad-

bogoon  gmmobobsgool  gebol  babpghol  gepggdBo. sodpeb  Vgdegy  bobwgeto
ponGdgmuegh  dobaty gbogby’ [y, o6d)66gh-dolsgngbol

1992 Pl Gglgmol xamgdds Gybgool ggoghome” sodpol Bafommo ogbabyob
worgodgh®, doagosbgbom go @albgnds 160 4P goGmodol emdnds dmombegs. 50 dobEoo
Bgoddbs botmoghodmmsdo@obe  godobos, Godgmbag waggms o8 babaghol ©gda g0
wogemodogagool bogombydol gemsds [Gbymol bymobggmgdo.. 2011, agce, bodo@nggel
Bobgemdfoge bobegaol gb dmbsgggmo Gybgmobs ©a mgomsmosBgbymo sgbobymob Lagogn
BHadopmGosw ogley @hyda.

SGogem, gammagol Pwapen posbagobes babgd§

g babeg@ol sodgol debazimol

HObbgm@dagool poblisbabaghgmo dod 2odmdtgag0 Gadom@gdo. 6o bergggen
208300 pabbabmrgbol pgmadogoymo bopd0 o sbodreamgybosh HGmoghndyesty:-
Bom gobolbobpgs wabsbamgbamo Greodm@ool GHabbgm@dsoob dobigsdo.

GEOGRAPHICAL AND CARTOMETRIC ANALYSIS OF THE TERRITORIAL
PROPERTY OF THE VILLAGE OF AIBGA

Nikolaishvili D.*, Tolordava R.**
* Iv. Javakhishvili Tbili
* * Sokhumi State University

tate University

Summary

Aibga sector is a classic example of wrongfully held the state border of Georgia, because it was divided
into two parts: the right bank of the river was turn out within Russia and the left bank — within Georgia
Throughout the 20th century changes in this sector of the state border took place repeatedly. Comprehensive

264



evaluation of every change is very important, since this will enable to evaluate the reasons for the hi
changes.

The main purpose of the study is geographical-cartometrical analysis of Aibga sector and realizes
factors contributing to its historical changes on the base of GIS-technologies. The s

idy is based on the
geographical, historical, statistical and other types of data. The work also analyzed the complex of factors that
led to the historical changes of the state border on the sector.

Among these factors are: the changes in the political situation and the administrative functions of the
state border, wrong i ion of historical d v expressed border lines on the maps of
different periods, and non-delimited and non-demarcated border. It was also analyzed the socio-economic
background. which obstacles the decision of problem in the modern period.

T'EOI'PA®HMYECKO-KAPTOMETPHYECKUI AHAJIN3 TEPPUTOPHAJILHOI
IIPUHAJVIEZXKHOCTH CEJIA AHBI'A

Hukouuusuiu 1L, Toropoasa P.**

* Touaucexuit 20c) wum. He. e
** Cyxyncxuil 2ocydapemeennenii ynusepcumen
Pesiome

Cexrop A6 i npuvep @m0l ToCyapCTBeRION rpaiLs,
TI0TOMY, TO €70 Pasie I Ha B HACTH: TIpaBoe Modepee p. Tlcoy okasanach B POCCHCKOR, a JIeBoc - B
npeenax Ipysmi. Ha XX-To BeKa MIMEHCHI TOTO YHaCIKa TPAHHU UPOHCXOMIN
eo ario. BecpMa paxua OLIEHKA KKJIOI0 HTOT0 H3MEHEHHS, MIOCKOIBKY TOIBKO 9TO JacT
BOIMOKHOCT NIPABOMEPHO - COOMOZEHHEM HCTODHHCCKOH CIIPABCINBOCTH ONCHATH MPHAMHEI ITHX
M3MEHEHMIA.

Heatio smseTes reorpad) prorpad i anae ARGruiickoro cektopa
focyapCTBeRnOll TpamMIBI W H3yueime akTopos, 00y e P
nocpectsom  THC-amamnsa Tes ma reorpad nerop

CTATHCTUNECKHE 1 ADYTOTO POIA METEDUATSS, B Tpy.Ie IpOATATIHDORSHEL TAIGKE TOT KOMIIKE. GKTOpOS,

KOTOPBIIE 00YCI/IOBILT HCTOPHYECKUE W3MEHEHHS T0CY AAPCTBEHION TPAHHIGI HA YToM cekTope. B wieie yux

(DAKTOPOB M3MEHCHIS TIOWTHHEECKOI CHIYALIH, CTATYC AIMMRHCTDATHBHOF by I TPARMIL, HETaBHIbHbIC
HHTCPUIPCTAIMM HCTOPHYCCKHX JIOKYMCHTOB, HO-DA3HOMY MPOBCASHHBIC KOHTYDHI IPAHMIGI Ha Kaprax.

WIIAHHBIX B pAsHbie NEPHOIBL " rpatmna. [Ipoanasmsuposan
TAKKE TOT COUMATLHO-IKOHOMUYECKHH (hOH, UTO TPEMATCTBYET ypery BONPOCOB B i
Hephoz,

B pesy ¢ OcHOBIbIE (PAKTOPRL KOTOPHIC
BBI3BAI TpaHCHOPMAIIHIO AHOIHICKOrO CEKTOpa TpaHHILbL, reorpag; BCex
yuacTko cena AliGra u MaciTa6 1
0BG
ﬁ.,l\,ml\ bygmobygengde b --aag» andh.w'lln bgdigemo boggogeoo B "dg0sborglio”. 29.062011

JoGoggmob i0aGogo; B OGO Dlhndmhﬂbn uvi\npnbﬂ 1987; 2009,
hadaﬁuvndmmh nl\“\l’l(ln"]p\"lv simobo (2003). Gy, . dgbbgemodgogo. mdogmobo,
Jotogy 9ol bagog) sofg@gdo (1989, 2002).

Loooggenml Lbé Hadodohoy; BobolihaGoymo agogs. dogobo, 1961; 1966; 1987.
Abvasckas ACCP (1953). Aavusmctparusio-tepputopuaibioe setenue. Cyxys: ocwsnar AGxasckoit

ACCP.

265



Abxasckas  kommanns B 2007 roay  maumer  a06biay crpoliMarepuanos  Ha
http://abhazia.com/news1-6878.html.

AryaxGa P.X., Auyréa T.A. (cocrasimenn) (2005). AGxasus n agxassi B poccuiicoil rieponke (XIX-at.
XX B8.) k. . Cyxym.

Aubra: sarepaunii paii (2009). http://www.abkhaziya.org/news_detail html2nid =24246.

Auyrba T.A. (2010). Dthmueckas uctopus abxasor XIX — XX BB, DTHO-TIONHTHYCCKHE H MHIDALMOHHbIE
acnektl. CyxyMm. ¢.356.

Bepe A. Kparkaii 0630p ropexirs napotos Kakasa, AGxackoe niews (asera). Kapkasckuii kateiiaps 3
1858 r. Tudymmc

Bubie romt (2009). Uepuomopexnii nctopuncckmit wypuar, No 3 (13). Cown:  Pejakius nayumiix
Tieprojitecknx m3ganmit CI'Y TuKJ1,

B Vias T 5 0 Cenara (1869).

3panta C.T. (1982).91Horpady Stiomst. C asTop Guorpa pacp ouepka
" penaxtop I A.

Ottepk 3 ueTopii I'pysui. AGXasust ¢ IpeBelimmix Bpemén 10 mammx eii. T6.: Mar=so Hrenern, 2009,

Oxpana Kol npupozts! Ha 3anauion Kaskasbe. AuGrimckoe aeo. hitp:/hghltd yandex. net/yandbtm?text

b

Hayrkusa H.B. Mcropuko-npasosoii ananis o pasrp: Poccun 1 Tpysun (ua
CYXONYTHOM  YHacTke). PAKTHYECKHX ) BOCHHOTO
uicriryra ®IIC Pocenn > Coophik nayuisix crateii Ne 9, hitp://voenprav.ru/doc-33548-1.htm.,

1] CTBO  mpesiocta "AGY r npaso ma y

NecTopok et radopo. 2006
hitp://pda.regnum.rw/news/758538.himl
Yepennix A. 3aGhithic B Andre. 3.09.2012.
hitp:/alexsrb.livejournal.com/57207.html
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o fgeosdy 8, 2012) dx-y[m(“].l;]anb bogdgaemby Tygoaobyor LadgaGamel bogmol dyga-
byovol Ggge (Ggge 8), bawag boogmog hobls boganol dyg@bgmdol atagbols pog@Ggegdob
bobgdo Ggaombols Gy@ogm@osty,

Ladga@gmel Gyaombo o6 psdmoehygs d6gPggmedol weGagdol dhegomagdombydoon,

ogdge 3bodgbgmagabo  Laddyygom 9d6abob g gbo BgbGpegdigeos pyor
obeddsomeo hnhlmd‘}bﬂh edoggbaboon. lmﬁ)ol‘y']z\‘(-]q'vm lmd(mma;@mh .n.adr..&- 90 Py

2

Boba oo baggaoahe-gaGoliyme Gybydlgmo suggbeosmol gpobmyGagehy
|

Ladga@gemolb dybgdob 4mdinbgboghol wo dyg@bgedol g6HmaGon
Yyogpgbo ‘]Jn();\"]h.\ bogggdgemae Esgrel Gaombol mylefn@e @ngdols h-ﬁnnl, dﬂgﬁa(lﬂoll

S60r s Dol gfoob 9 b 3byd & s rmEneriol
domo gadeggbyds  dobobdy Lot of 3 tl o2 dygaby

wathggdols Gyl@lamo W) Jbosgmoly Fygabigdols Wb

CARTOGRAPHY OF NATURE AND AGRICULTURE OF SAMEGRELO REGION BY USING
GEO-INFORMATION SYSTEMS

Korsantia K.
State University of Sokhumi

Summary

In the work diseribed the of the nature and agriculture of S region on the base of
modemn geoinformational maps. For this purpose is carried out the modern multifactor geographic research.
Series of geoinformational maps for Samegrelo Region have been made by the author about the refer

climate, soil, agriculture and industry, which gives a vivid impresion of geographic

reality of Samegrelo region. Furthermore. the resourse potential of natural conditions and Samegrelo region’s
cconomy is assessed my means of the maps as well
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KAPTOIPA®HPOBAHWUE TIPMPO/IbI U XO3SIHICTBA CAMETPEJIO C HCTIOJTh30BAHUEM
rEO"HOOPMAu"OHHB’X CHCTEM

Kopeanmus K.
Cyxymexuit I'ocydapemeennwii Vusepcumem

Pesiome

B 1pyze orpaxeno kaptorpadiposanme TIPHPOL! 1 Xo3akicTBa CaMerpesio Ha OCHOBE COBDEMEHHBIX
TCOMHpOPMALIONHEX KapT. C HT0H 1ebio MHOT rpady
ABTOpOM cepust X Kap1 uis peruona Caverpeno:  pesbeda,
ATMOC(EPHBIX 0CAIKOB, THIOB K/IUMATA, PEUHBIX CTOKOB, HOUBKL, CETbCKOIO XO35HCTBA M HPOMBIIILICHHOCTH,
KOTOPHIC OTPAKAIOT TCOrpaHuECKyI0 ACHCTBUTERHOCTE peruota Camerpenio.  C noMomBlo KapT Takske
OUCHCH PECyPCHBII OTEHIMA HPUPO/IHBIX YCIOBHI H X03siicTBA Camerpero.
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o dogobsdy
oby gobydio dsydsgombol ggmadsgool oblGopdo

Gofo. bafotimggeol  objodogm-ygmpGogogme  dbady, Fgbopdo Joogymen X
Loggbosb  dmobbgbogds, dob Yydeny  Gog ﬁmlnlx Log@obmoge  (G00mGoge-swdo-

bobiy@agoge ghmggerse gommodmgds Byoeamrgd  bads@oggeado. dobo ghobosggdo wow
Gl osdsBodebab Jaggbol Jogomogn® Ghogagbsdo, 5ablsgmm@gbon X=XITI bagbygd o
Soged goboggon sdos, Gl obpmGoge hatyo boygmin oy msgeaggono beygdndgdols
avabeds beeye 0 el 565 ,b‘,a,\ o osglogbomos Goymai baws dsbogmogyo
bogals (ool by Lorgol baboogdgsm). obggy amdbsomgebo  boggenpe
bopgdmdsbo.  dbsciol “’d‘](]gg;,lm bogaeiye  boggbodgdo V-VI baggabagdh  pebagnogbyde.
dyasegdol gdgigbeds IX=XII baggagmddos sbgdamo, odie ghawgbon Gugate P oo
boggbgbols, sl mebodotngy bsgamie bopgbobybhog.

dhoghgeodaty  dgogaegdl o s@lgdyemo
sGog@oo  Gobgbodoady.  magracgomo  bagghodgdol  wdghgbods  babpGyggdol  bobomoo

2306

dhaciol obpotonm s dmgmodogn@

Fidmahgbogno, ogics swgosmo dobabgae@os damo boGagmpoamo Jholghgmmds. oy bogge

boddob bowogsGob  Gobgbodop@y, dwoboty Gombol bgodade gmwgidl T wpeb (Fge

bagbygdo). oo swdologrgmo dbGoweh ogsges dadal ghobosggdol Gybowghios dadogobl
(yodgxodgogmo, 2006) Laobg@gbes sbggy: anb;\-\(»nh (sBBOO@anGdo), gbwyiol L dogol

(oby”s beggee Ubgogoo ggadogoby, dadyamob, dggebol (oby, gewoldbol Gobgrgogo,

St Gogsls gobg, pogmmanal ohg-y0do. l,.\\,\\r,,,,nh Gobgrbsbobag, Bedpmiymol

(0bgs bobosl oby™ (Fbol, Ligodols 0y, wapgabmsl o gasmogoob (bado) godggbo.

boggabygool  obdogaby  Bgg@ds  bobgmfemgded pebogems  (gmogmgde.  sdogod
h.ml,g);,q,lm haciols Gedobodgdol ggeggs. mgoo Bbaciol bsbymFowgbel Gogoeb badysbog@em
Bag@opoobo  (197)  bagrbyd

FI0G3L: boge 1,.\1)‘,,@., H0050 podglobonst wopGegsbns dmoyeb

&

woGafytadn |
adodogmeposh 4ol gsg
wo Bobopob @@l spogredobs dogh = obogog, Gs des oGl spgomo gy ey

soabbge  obbbs  dmgieggdo.  go

dobobégdol dobgegom, db bogydgemoe dggh doGmgbgero babgema Gofo, Godgeog; dgosh

BBOGITYIPZTO Yoo
mogesdotggmen  agadbgdoes Gogods (Aopobs”)  bieghoh odomgbol gy — Gods.

o dggmee Godob ghobmogms  bopgeGygemedo. s Labggrobyoh

ofgseob go badogmeee dogogge Goje. deBabowadly, dobo Fodgbgemmds shjors: Gogosbno,
abadogoe”. Ggbsdgmos bydoo  sgbodbymo  JbsGagon” o6 dohosbonn” b Gojob
odiggeno gGoboagol ot dagsol gade oblbgbogbs, @o; dygtee baGFigbms. sGbydmdl
Bgooby  dobabéyde, God Gsob bebgeforgds Howgdamos LGedg” bogggobonsh, e
bgobatore wggtregeel” bodbagh. yyGreegeo ghs yogogogn dhadol Goigdo (§nddyeody,
1982). Laobyg@ybos beggero spotiol gmimbodo, Go dgg@  wabobggdye  dbdob ddgoo
Jgdkobootiom

bagadonggererdo.  sgsmglogobo o, yogaboiigomo  syemol  960Tghyaembal
obds@ogh. weps@s byyaemgdbaog sl oy 0l boggmob dadhe babegbyme bopgodo o6 oo,
ob babbogbogghioby, Godyeai orie boggelagon wobsbmgbymo o6 gogoms, ool

o ofbgds ga@obdpgbo  mxsbmds Uy B S e e bbb, bogogGo

a0l dobobgngeds mobpomeb dofmemdes o o) bogmee ofugeps. beobha@gbos
Joswodgdob  sdd@omagGobs  wo @bl Hodmbodgiol  Fomdedmdob  obimGos.  bogggs

SddGegmagGo bafs@dogdos 96 bygodbom, Gog faGogm Gmdmbodesdn shrey olgosnmdes.

Bag: Boos-iyf-o, Jdroega-gh-o, goboboryh-o oo bbgs (LyddyGody, 1982). oy dbGmmay@l
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gbgdo @bb, oo Jodgmo XV-XVIL bayybggddo dmoblgbogds, odge dgfom. T-b-3o, b
Gopod wabsbmgbamo Ig6deo 943) SGbgbodre (FoGogol Ghoghgds, 1973). bsobpyghos
bogge  bodyged gosvbodo. wyagbeol dobgegon. odyGymol gho-peods dyggd sgeo
Faegodggdo @oedo oobobams o mob goby ogdgbe. ATgbgammdols wobgmadobab dygyh
dorghobyggbos Fasmagodgdo we gombogh b Gggobsn s Gobgdon?” Labgemo b
X006 gobgh wotflggos soo Wgdiogy dogeel boggeb (Jhg. 1987). @0 Gggbgde Loy
Ubgogol. aomiogglol mobobiow motsd gl bogge  bbgagol domedogbost ygbggbgdos.
gl sgogmo dobfebgos ©o 9ozl s b bhgs dog@ose”, by Faddndiboms logymo
Ubgogob babgmog. bogge LbgogaTo, Jgomedggdol dsbdo, XI bapggbob (obgbodogBy —
33BGoby mpob. of dmyygeboser Jaemadygd dmgdog Jgob obgido gogogeb o (obob
Adbapemeds  wogorgdoom. dooo Goby ggoGab Byfby  ondgbydom  (Bedmeody, 1994)
oobhtgbes  boggmgbols  pmogl,  @gol s gom@sl  (ebob  dgbogodssogho)
babgeofeegbydol FodlnTodol obhmGos. pmogsn” bgsbyhow wsdogsb, gyeel Godbsgh.
gosedoggdol dobggon bogge eoomsto Joogymo wslabmgds modsd dyngh gogBodughe
GG Uggbgde bomgm ©gol, " bysbpter hapdlsggdam  sepomlb bolbogh, wige
gt polongmos,  GoReOG  GuOgOob  dobs, b
(Fgdd@ody. 1982). eogpgbob mobobdowe wghbyomeb psdodaymms goweg degdogo. wybob
dogadongddo wobobgmgdyes oo Augbogmdobemgol dogggos bymo. by Fgéddggos beggemls
Lobyeo  gdo.  gpdo dopgosbybon  Foddndmdogms  boggeme  Joms.  moguododgman
Jombgegdo gobols dnob ofon Ghoghodehgh. bbgsmsbbgs bogmbgdolagsh ot dmgdymyis,
gbgegbl boboggh Ggdadogs, @gdmeb sbamel habok

Ladybogéo  mogyGagyado o

30l ors6Ededol
920

Yo LooGgmgbh ob Fomms gobogosn howa dygeo LFomd” dgemdes (@Fomdl o
¥ osegdgb: dgenob, gga@bob, gyGrmymb, mGomobol wa bbgs). sby ghws we@flgmes bogyml
Afomdopab Foods. myde dggeage@o bigddydodol pebdshgbom, Go dgHee badfdybos
Jom@s ghady Fompowab dnleobadyodl, Lok dobsgobgdyee Foogmo, dnGob bomgbydio
23GHdIe ggsgorros. borgger LygoBb o gombydo gady — 4y mo 0B bygodbomss
bofadogdo. Az Wl ggegdoGogbe. sbogeady dggodo ogogee Gog WYymolo” we
6oAbagh  Fyenosh,  Jomdooh  ob  (yedogboot owpomb  (Ayidgeedy,  1982).  Gmaobodgol
J3agobob gobies obygy  bergergdol  gamggol,  baGobogoeel,  Jgeodob,  @gosasl,
Uhagbodob,  (dgmob, dadygmol, LboGiamob, sdobogmob, ws bbgoos  babyafowgdybol
Fomdordobe.

Gafob baggenher o obyoGoye-sdodadia@ame dggsogdol @yge Ygpgbogwos 1 100

3
209s0yzbyb.

000 Bobdyodol esmpGogogmo @azbol bogydgamby dhmpGads ArcGis-Si. monogym dgpgl
shavagh Fdiogae bobol doboggdgbo: dgamol pgmp@sgoyemo degdsdgmbs ( pgoponeymo

J bogygdo, brgob weboweb dyaerol drgbodyeds, dodegdady pyma@sgogemo @dogdhgbol
odador Begdadgmds, B deobo@ol, ool ob ol G Bhadigh o6 @5 bafomo dpgdedamdl
dysro). dyperols bsbgefomegde, SUgbgbol gods, sodyddatame byomo, wsbdyeaengy

dopedoGymde. gaoggobiol godoggbgdymos obmGonmo wo AgoaGegoIEo Tystogbo.
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THE STUDY OF RELIGIOUS, HISTORICAL AND ARCHITECTURAL MONUMENT
NAMES, THE CREATION OF GEO-INFORMATION SYSTEM

Chichinadze T.
ISU, Vakhushti Bagrationi Institute of Geography

Summary

A map of religious, historical and architectural monuments of Racha is made on the basis of
topographic maps at a scale of 1:100 000 in the ArcGis software. is the following databases are attached to
each the ic location of the (g i location of the monument
above sea level. on which side or in what part of a river, lake or forest is located a monument), the name of the
monument. the era of its building, the architectural style and the current condition of the monument. During the
study historical and geographical sources were used.

NCCJIETOBAHNE KYIbTOBBIX 1 HCTOPHKO-APXUTEKTYPHBIX TIAMSATHUKOB,
TONOHUMOB, CO3/IAHUE F'EOHH®OPMAIIMOHHOIT CHCTEMBI

Yuuunadse T.
Hucmumym zcoepacbund wn. Baxyuimu Bazpamuon TV

Pestome

Kapra Pauieiix. Ky:ISTOBLIX H HCTO[ PXITEKTY UL cocTapliea Ha
Tono kapt Macntaga 1:100 000 & nporpasise AreGis. K KaIomy HaMsTHHKY IPHIATACTCS CICAYIONIEro BIid
Gashi JAHHBIX: TeOrpadICCKOE MECTONOI0KENIE NAMATIHKA (reory

b .
TAMSTHHKG Hal YDOBHEM MOPA. ¢ Kakof CTOPOHEI OT PEKH, 03€DA WM JIeCa WIH B KAKOH 9aCTH HAXOXHTCH
TaMATINK). NA3BAINC MAMSTHUKA, HOXA CTPOMTCIRCTBA, APXHTCKTYDHBII CTHIIL NAMATHHKA, COBPEMCHHOE
cocrosmie navsTika. Bo Bpess Ghm e

7 u reorpad
HCTOUHHKHL
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sersol b bobfganer gboggcbopy

3o@ets moskgol bdmha dogdogmdl Fows oG o, deobacy bamagal opgdh ool

BBl gaen gobiGo dooshy ogangmols gogomgdogsb, geogaol doosh Bafogb, JoGagmol
gog0b o bogge Fgeormmast Fggeogol duobsty wow gosbgh. Lodge ofgest s@ol
Fomdmdupsmo o wabsbmgdymo 3blHol bobgmm§oegds.

bymdob  Fgbobgd  sGLydedl  obgmGogmo  bodgdo, deyed loGggmgbor  ghes
wogsbsbgmen gobydhe dopGepombob Famds .oufg@s bedgpobs bsjsGogymabs”, Godgmog
Wbadodmgamel aamp@agool bobgamfmwgdomages bmbogmo.

L@ s OBl peGaymo bogangdol bosdo ggcbedon byodol wal
396JH3Ls o JopGebodydl, dm sbsbosmgbsb.

dyebogho Yool o8 o@defdobrol bgom ghogol dsgete moskgl  swiobsgmonsd

HyBobbygot.. Lpodmbrob 3ogao mosbgo Jhmolb byon dpohgh Ghob ws duwob goGHbaley

badb@gmog... bognn gabomb ghmgol wabsgmmomsd mosbgl bago pgGobs. asdebgol ddbgrgdol
doob a0l bodb@oor. gogGebol . byge @@ @ gmeosh pedobeol pgGobs wo

BobgoGol Jmsb.. 9ol bgoo dmgéegol bygo BebBosbols @osbgl sdebog 4. gadolgols
go8n@0b ol s wob wabagmgmag.. o8 bygh bgoo ghogol woobgh byge beds@ybgmobo.
2odebgol geol dosl (gobydio, 1997).

gobdho o6 sbobyagdl dapada wosbgol doge Gop byggdl. G ofds bwa, ob g
doogoges  gagms  doGmbodl,  gg@dow  doghodogGobodgdh,  Vgsdogdob,  {hergdob.
Fobjgomgdols  ms  Lbgoos  bobgamgdb.  begob  bobgmo Gyl aeGggygeoe G0l
Byigemosmo, dogo bygmog godjdomos w0 bbgs baby 20l eegh Gt - dggeo @0
shagno JowGebolgbol opgbogegeces ©@gl bagdane Gogmos o wala@ydon gaemgge-doghols

P

doombogh.

adoGggmal yogmobs obhGabl ofgagb ogon Jop@mbodol bobym{megbs wosbgo.

3 polggamo @ookgob babgmPmegdal bbbl baby@o ghgdol bagydgamby, GopoGG
oogmoli Pgommo (. mos — omgamo ©s by, bo = Fyomo) (eddggymo, 1952).

gdod Agddg@ody (1982 §) dop@obodb oby bbbob: go-mmgby s mo-byy Go¢
gabygdow gobymol wbedol, gmmdsl bodbaght. sbgno gogdodo dodmmag ba@fdgbo hbh.

figgbo ab@om, spboibymo  bsbgmfoegbs Fodndegetos oo s bygowsb. oo
@osbgo bamoggh owgdl bebogesd bydo g@debob spdnbagegmnon gl Gdob htwogro-
wobsgemgools dbGoesb, oo Jahats moshgo wobogrgmob gogogdowsb. sy ook oo
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HYDRONYMS OF THE PATARA LIAKHVI GORGE

Oinashvili N.
Gori State Teaching University, Georgia

Summary

The Gorge of Patara Liakhvi is situated in Shida Kartli. The River flows from the western slopes of the
Mount Keli of volcanic upland, runs through the mountainous part, the Kartli valley and at the village of
Shertuli joins the river of Didi Liakhvi. The name of the settlement is originated just from this place

There are historical scripts about the gorge but we should stated firstly the work of Vakhushti
Bagrationi . The Description of the Kingdom of Georgia®. which is known as ..Georgaphy of Georgia® as well

Vakhuti describes the gorge. but it could not embrace all hydronyms. settlements, microhydromyms,
namely, the names of springs, waters, mills etc.

In our opinion the name Liakhvi consists of two words Lia and Khevi (gorge). Both rivers, Patara and
Didi Liakhvi start from Lia Mountain According to Sulkhan Saba, Lia means a name of a river plant Lami. The
word Liakhvi turned into the name of the river and as there was another one too, twice as small as the big one
(but alike each other) we called them Didi Liakhvi and Patara Liakhvi

We use a lake, water, gorge, stream etc to produce the hydronymic objects ot the gorge. In composites
the first part describes the village and enables us to get to know the localization of toponyms and hydronyms.
By means of them we have an idea about the geographical places which enable us to restore the former
villages. hydronums, to state their localization, historical and ethnic position.
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TH/IPOHIMBI VIIEJTbSI IATAPA JTHAXBH #J’M YL
Omunawiouu H.
Topuicxuii it yuetnorii
Pesiome

Vineane Harapa Jluaxsn naxontes  1llita Kapran. Peka Geper nawano u Topuifckoii MectHoCTH
BYTHKQHINCCKOTO  TOMCXOKICHIA Ha 3anaaoff  cropotie. Peka NDOXOINT cpe3 TOPHCTYIO 9acTh
Kapramuickas papiuiy M mausactcs B peky bombuod Jlmaxm y cema Ulepryam. Menno orciofa
HasBaime HT0r0 o nynKTa.
CyIIECTRYIOT HCTOPUYCCKHE QHHbIE 00 YIIC/bH, HO B NICPBYIO 0MCPEabh HYAHO Ha3Bars pabory
Baxyms Barpatvonn «Onics koposesetsa pysin, koTopiit mssecten mo massanuem «lcorpadpis
Tpysii.

BaxylITH ONHCHIBACT YILEALE, HO HOAHOCTHIO HE KACACTCA BCEX TIIPOHHMOB — HACCICHHBIX TYHKTOR,
MHKDOTHAPOHMMOB — B YaCTHOCTH Ha3BAHAs MCTOYHHKOB, BO/IbL, MYKOMOJIH H Jp.

Hac uirepecyer nassanme ruapowiya Jliaxui, Tlo Haliemy MHEHHIO 9TO HasBaliMe IPOMCXOIMT OT
JIua u Xesu (ymenane). Hauano aByx JInaxsu He1aaeko JApyr T JApyra M ropa Mex/ly HaMu Ha3kiBacTCs ropa

JIia, a pyc1o ot — Jliac xern — Jlaxsn

THo pamscienio Cyaxan-Ca6a «Jlaiy siaunt JIHa. IPOHCXOHT OT Ha3Banits pactenus. CloBo
JIHaXBH HPCBPATILIOCH B HAZBAHME PCKH 1 OTCIOA NOJYTIIA PCK CBOC HA3RANHE Maias JIHaXBH H3-3a CBOMX
pasMepoB.

Jlis BOCUPOM3BEACHMA THAPOHHMHBIX OOBEKTOB YIUCIbe BCTPEYAIOTCA: 03€Po. BOJA, YILEIbe.
HCTOYHHK, GOI0TO, MEILHMLLA.

B KOOI INCHAX TEPaA ACTS OUPEIEIICT H OSHACT ACPCEo, 3aGPONICHIYIO JICPEBHIO.
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ECOLOGICAL ASPECTS OF EDUCATION IN THE RECOGNITION OF LANDS, ‘” JJJ:‘J
ENVIRONMENTAL VALUES

Donica A.
Institute of Ecology and Geography, Republic of Moldova

Introduction: Environmental education is not only a form of education as a tool in solving

nvi 1 and natural resource: but and a process with an essential dimension in
the recognition of environmental values, defining environmental concepts aimed to improve quality
of life (Ilinca, 2002). To handle better information on the concepts of ecology, environment,

I education, etc, the pupil/student will have to apply a set of
thinking skills that enable them to sort information with efficiency (Popez, 2010)

In learning, environmental education differs by:

The theoretical part - learning about the envi to ensure und ing of natural
systems, the impact of human activities on natural systems; develop investigative skills and critical
thinking, underlying cognitive training support to enable then participation in environmental
decision-making.

The application part - environmental education provides practical experience learning
through indirect and dlrcu contact wnh environmental components, develop skills of data collection
and field i igati I concern (Vlad etal., 1999, Breben, 2007).

Environmental education motivates students to participate in environmental improvement
and enables teachers to help pupils/students to manage the natural resources, thereby addressing

p of moral education, aesthetic, political.

Environmental education can be achieved by any school activity, scientific, artistic, practical
activity, sports or religion. Arc mentioned multitude of ecological forms. like: nature observations,
experiments, scientific stories, drawings, walks, hikes, hiking, viewing PowerPoint slides or
exposures, motion instructive games - fun green mazes, visiting museums, exhibitions,
performances, screenings specific educational TV broadcasts, competitions (Dulama, 2008).
Themes that can be taken are set according to subject proposed, for example: "Our boat Terra-plant
rescue”, "Pollution during different seasons”, "What happens in winter with plants and animals",
"Plaint-Earth's lungs". " Nature comes to life ", " SOS nature ", "Colors and health ", " Look of my
neighborhood, my village ", " Green curiosity ", Green masks and costumes ", etc.

Methods and techniques used in land | education are dictated to the age
groups of children (preschool, school or high school), grouped into four categories:

a. Methods of communication: oral (positive, interrogative, problem solving), written
(consulting manuals and text analysis), visual (language word, image. sound), inner communication
(based on internal language).

b. Systematic exploration methods of objective reality: direct (systematic observation,
research documents, case studies) and indirect (demonstration, modeling, etc).

¢. Methods based on practical action: foreign, real (outdoor exercise, practical, creative
activities) and sham or simulation (educational games, simulation games).

d. Information training: training by computer si ion of and natural ph

in school laboratories, use interactive maps and satellite images, efc.
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These methods aim: knowledge and use of environmental concepts to describe and expldin!1s5

the objective phenomena and relationships in the natural environment develop the spir
dents and form a set of positive values towards
the environment and motivation to participate maintain environmental quality (Zavoianu, 1981,
Dulama, 2008).

e .

observation, i igation and research to pup

and Traditionally, for almost two decades, every year in Moldova is
organized extensive sanitation activities, planning and bringing in welfare municipalities in
accordance with Presidential Decree. Thus, each year, the Ministry of Environment is addressed
wnh an appeal to all citizens of the counlry central and local authorities, non-governmental

1 and health iati b and instituti and higher education, to
participate actively in the activities of the months of March, April (ecological bimonthly).

Traditional activities already organized in our country are: "4 tree for our last", "Water - source of
life", "Clean river from village to village”, "In town without my car”, planning and sanitation
localities, etc.. and in educational institutions - teachers organize actions planting ornamental
flowers, seedlings of ornamental trees, clean of educational institutions yards, environmental-
themed competitions, printing materials about major environmental problems, etc (fig.1).

In order to stimulate the participation of a greater number at bimonthly environmental
activities, propose a model questionnaire that will awaken ecological sense, explain, clarify
pupils/students environmental benefits of their actions, the respondent himself will think of the
above, will realize the importance of these activities and will increase the share of respondents
participation in envi I actions. The ivation for choosing this topic is determined by the
current state of the environment, where pupils/students should be aware of the need to protect the
environment, preserve life in its most varied forms, form positive behavior towards the
environment.

Methodology The proposed research method is survey/test, based on public opinion survey.
The target group are pupils/students from a glven locality. school unlversm etc. that will
participate in activities ized by institution in 1 bi . Data collection period
will be February, because i 1 bi hly beginning in March and it takes a time to
process survey datd Sample size: x - pupils, y - students.

The ire will cover ving questi (noted, as one can formulate other
questions, which will complement and further proposed survey):

General Questions:

1. How ofien have you met with the term environmental education in the last year?

Variations / response scales: a. now hear for the first time, b. daily, c. weekly, d. monthly, e.
a few times a year.

2. Where will you meet more often with themes shaping opinion for environmental

education?
Variations / response scales: a. events, b. trips / extra-activities, c. family, d. rrom leaflets /
posters, e. internet media, g. work, h. in di ions with friends/ k ledge, i.

3. What do you think when you hear the environment protection and nature?
Variations / response scales: a. cleaning, b. protection of nature, c. pollution, d.

contemplation of nature, e. eco activism, f. not knows / not realizes.
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590
4. Please give some examples of ecological education activities, organized Giidodr i 2
environment.

Variations / response scales: a. waste collection, b. planting trees and flowers, c. themed
tours and activities, d. nests for birds, e. demonstrative actions, f. making eco products, g. contests
and themed competitions, h. activities of flora and fauna observation, i. other activities.

5. How often did you have planted trees for the last two years?

Variations / response scales: a. regular, b. more than 5 occasions, c. once, d. never.

6. Did you traveled in the last two years?

Variations / response scales: a. regular, b. more than 5 occasions, c. once, d. never.

7. Have you talked to someone about the environment, in the last two years?

Variations / response scales: a. regular, b. more than 5 occasions, ¢. once, d. never.

8. Have you participated in volunteer work for protection and nature, for the
last two

ear:

. regular, b. more than 5 occasions, c. once, d. never.

Variations / response scales:
C ions on atti towards envi I protection:

1. Which of the 1g concerning environmental attitudes, are true in your
case?

Variations / response scales:

a. I'm interested in environmental protection: I'm a member of environmental organization.
b. I'm interested in the environment. trying to behave responsibly towards the environment.
c. I'm interested in the environment; regularly talk about it with family member:

and knowledge.
d. I'm interested in the environment, but do not do anything special for it
e. I'm not particularly interested in environmental topics.

2. What activities do you practice to protect the environment?

Variations / response scales: a. I do nothing in particular, b. planting trees, c. collect waste, d.
keep cleaning, f. popularized ecology, g. something else.

Questions regarding ibility for envir 1

1. According to you, who should deal with environmental education?

Variations / response scales:

a. government, b. mass-media, c.
f. parents/family.

ivil organizations, d. environmental authorities, ¢. school,

2. How important is for your environmental education and form of the environmental
opinion? Variations / response scales: a. very important, b. important, ¢. less important.

Questions about the causes of environmental non-protection:

1. dccording to you, what people do not protect sufficiently the environment, in everyday
life?

Variations / response scales: a. absence of education, b. financial reasons, c. indifference, d.
something else.

Questions about their environmental actions:

1. How consciously do you protect the environment in everyday life?

Variations / response scales: a. 1 do not protect, b. rarely, . I try, d. entirely.
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2. What environmental activities do you consider the more attractive and cffective i
protecting and restoring the environment? &

Variations / response scales: to the willingness of respondents.

3. Suggest some environmental activities that you would like to accomplish in environmental
bimonthly of this spring.

Variations / response scales: to the willingness of respondents.

The survey can meet and adherent side of the questionnaire, as for example to determine the
structure by age group, by gender of respondents, by area of residence (urban, rural) etc.

Conclusions: After the data processing and presentation of information in the form of tables,
charts, graphs, will be identified main ideas about environmental education and pupils attitude
towards environmental protection (which will motivate teachers to choice the ecological topics, that
will be discussed at future times), will be identified how often pupils/students were involved, in
recent years, in ccological activities, what people do not sufficiently protect the environment, in
everyday life, ding to the d: and which envii I activities, in their view, are

considered the most attractive and effective in protecting and restoring the environment.

Pupils, students can be motivated to participate in extracurricular activities, in environmental
bimonthly, if teachers will analyze and give preference to conduct those activities that were
proposed by students and also hope that by this survey to increase pupils' confidence in their own
abilities, to maintain interest and responsibility in talks to the subject. to be creative, free in thought,
to show the spirit of cooperation, to contribute to students' personality. to broaden the horizon of

knowledge of nature, to format practical skills necessary for the future adult.

Through extracurricular activities involving direct contact with nature, pupil's interest for the

universe, nature grows steadily and subsequently conducted classes become more efficient. Only
then. can form a scientific conception of the world and life, the pupil become an active participant in
his own education.

Fig. 1. Traditional activities organized in ecological bimonthly of Moldov
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BobbedGoge xammade — debfegmambo/bigegbime. bgnms, Guimgos dobfomymdgh mGybabggm
Bodlosbedsin, gbses pebobsbagtiol: o) doGonogo obbogemgbie oo Fordlgbo. oyl
waggomo gobsmmgdol Ughobgd e Gobfsgmygdel  wsdngowgdmgds  peGgiol  aggobemde (@ag
\vba)\mhdbngn adogds dgrogmpol ogh, Goms FgsGhomb madgde gablsbomgaman). 3) Gybdobegbhns
gemoon® baflosbmdsTo  hodmgmemdel bobdohy dmgme Femgdie wo p) Fbegemgdyso oogemgbob
(bodosbmdol) Dgegagbo oo bbg.

=
-3

figgbo Bobsbos o yaiie gombgon

goseaoboo sy dodborgaeo wo gBadhaGe dsmROY0Y
wobobdogds  pedgdol  waggebs o wggﬂ\(]badn (G Fosbomobgdl  sboggabérmdsb, dnbofomgnds
oowemb  bogobiab 10

eofghygdyegdol Jlosbedoto).  sipgedom,  gauabysGigdy  bagdosbmdgdn
Googegh  Go,  Jofgedodi o sGadofgsdod  gobpedhl  dybgdeboob,  Liamgbhms  0bHhabe
b isghoigmebymdobs oo dybgdol dodatm abéwgbs biod |
YBOO 9BIOIAL bob.

bl 0 Jaemeyoye gobooy

LEHHOCTH OXPAHBI OKPY/KAIOIEN CPE/{BbI IAHIIA®TA B NO3HAHUH
IKOJOIMYECKUX ACHEKTOB IIPOCBELIEHNS

Jonura A.
Hnemumym sxorozuu u 2eozpagruu, Moidosa

Pesiome

B Tpyie paccMOTpeHbI NPHPOIOOXPAHHBIC ACTICKTHI HKOJIOIHUYECKOTO NPOCBCLICHAS, MCTONLI MX
BLIABACINA M IPHMCHCHIS, TOCKOAIBKY B TCHCHIE TIOUTH JBYX JECATKOB JIeT EKETOHO, BecHoit, B Mozose

cephembic prn GaaroycrpoiicTsa ceil, a B MIKOAX -

¢ - wyuerie CTRGHNOTO MHCHIA, JUIA MeTo
HyRHO : a) annbe aione wieh 0 mpoc W orHomCHHE
yuamuxes K oxpane cpeit: 6) KO HaCTO W % TO7bl GbLTH BRAIOYCHE B

KOAOTHICCKY IO JICTELHOCTE H B) KAKOTO B MEPONPHSTHIE IPOBOILINCH 1 1.1
K AATEALHO, HTOGH! STH ONPOCH! BHIABIIIN CAMEIE IPHBJICKATEILLIE 1 H(pHEKTHBHEIC dKOIOrHCCKHC
MCPONPATHS 110 SAIIMTC M BOCCTAHOBACHMIO CPEB (IO JOTAHO CTHMY.IMPORATH NDUHSTHE YMACTHA B

" . ). Taxin oBpazom,

IpAMBIC W KOCBEHHBIC KOHTAKTHI C HPHPOAOH, 10 CTaGMabHO BHI3LIBACT HOBBIUCHHBI MHTEPEC K
JaHAMad TORCICHHIO W TIPHPOJI
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