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FOREWORD

On behalf of the Coordinating Council, we sincerely welcome the host coumigutiful Georgial!

In the geographical world, Georgia is known for the fact that in the etheBSoviet Union, Thilisi was the

main center for the study of the mountainous territories of the US3&e, under the guidance of the
famous geographer prof. Niko Beruchashvili worked a lot not only in the Caucasus mountains but also in
Central Asia (Katdag, Pamir, Tien Shan), Siberia (Altai, Sayans, Verkhoyansk oaks), Far East (Kamchatka,
Kuriles, Primorye), Europe (Carpathians, Crimea, Khibiny, Ural) and others.

In the world of landscape science, Georgia is known for the fact that the country hamyeaphkical station

in Martkopi, which was organized in 196At this station, the foundations of landscape science as
geophysics and landscape ethology were developed. Research at geographic stations led to the
identification of secalled "Stexes* daily states of geosystems. The foundations of the Georgian school of
landscape science were laid in that station.

As Coordinating Council, &warmly welcome the2" International Scientific Conference.andscape
Dimensions of Sustainable Developmertcience¢ CartoGis ¢ Planning¢ Governancewhich will take

place in Thilisi State University, Thilisi, Georgial@il6 September 20220 commemorate the 75th
anniversary of Nikoloz Beruchashvili (192006), internationallyrenowned geographer and cartographer,
author of the theory of spatiotemporal analysis and synthesis of landscépasder and first chairman of

the IGU Commission on Landscape Analysis, professor of Thilisi State University, founder of the
geoinformatics teaching of TSU (Thilisi State Univgrsilsganizer and developer of the first GIS for the
Caucasus and Georgia.

The conference is organized by TSU (Thilisi State University) in cooperation with the Geographical Society of
Georgia and the IGU Landscape Analysis and Landscape Planning Comuamsgielh as in collaboration

with the Association for Cartographers of Georgia and the Mountain Partnership.

The conference will offer a great opportunity to meet colleagues from different countries to share scientific
results and current achievements ibandscape Science, Cartography, GIS, and other sciences. The
conference is held once every 5 years.

The objectives of the event are:
The conference will be aimed at consolidating and developing innovative trends in the theory and practice
of geography, with were initiated by Professor Beruchashvili and his followers, to increase their
contribution to the achievement of the UN Sustainable Development Goals;
To promote the dialogue on scientific surveys and exchange/share knowledge and experience;
To preseh achievements of Georgian scientists, their integration into the international scientific sphere
and to strengthen the cooperation in order to prioritize future research surveys and develop innovative
directions;
To attract young people to science, repeas young researchers, popularize the studies carried out by
them and promote their professional growth in order to involve them in future international or local
research projects.
The conference consists of plenary sessions, sections and a "round téiblé"sessiongexcursion is
planned to Racha region.
The conference program includes the following thematic sections:
SECTION 1. LANDSCAPE SCIENCE AND LANDSCAPE PLANNING
SECTION 2. CARTOGRAPHY AND GIS
SECTION 3. ENVIRONMENT MANAGEMENT
Conference participgon format:
Fulttime participation with a presentation (Report)
Fullime participation without a presentation
Remote participation
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The conference working language is Georgian, English, Russian.

At this difficult time for the whole world, 168 scientist®m 15 countries registered to participate in the
conference! More than 100 scientists will take fiithe and remote participation in the conference!

We express our deepest gratitude to the advisory board, international and local experts, and sétolars

their thoughtful presentations and discussions.

Special gratitude to Ivane Javakhishvili Thilisi State University, Alexander Javakhishvili Geographical Society
of Georgia, International Geographical Union (IGU) Commission Landscape Analysis andpé&andsca
Planning, Association of Cartographers of Georgia, and Mountain Partnership for their willingness to
cooperate in holding the conference.

Special appreciation to Dr. Neli Javaspashvili, Thilisi State University, for the tremendous editorial work on
the conference materials.

A particular thanks to project team members whose efforts made this event posd\®é Jamaspashvili,

Tengiz Gordeziani, Nikoloz N. Beruchashvili, Levan N. Beruchashvili.

As the Coordinating Council, we warmly welcome the pubboatof the proceedings of the 2nd
International Scientific Conference Landscape Dimensions of Sustainable Development: S€aro&is

¢ Planningg Governance.The Conference Proceedings will be published as a collection: Collection of
Abstracts, Conf@nce Proceedings (published under Thilisi State University Press) and uploaded on the
event website.

Coordinating Council
Jean Radvanyi

Andreiy Kushlin

Alexey Gunya

Kalev Sepp

Neli Javaspashvili

i
g \

i
¥
|
E

Alexey Gunya Kalev Sepp Neli Javaspashvili

The host Institution is the Ivane Javakhishvili Thilisi State University
Address: | building of the Ivane Javakhishvili Thilisi State Utyver&havchavadze Ave.| 0179 Thilisi | Georgia
Conference Websitéttp://icldscartogis.tsu.ge/en

Emailiclds@tsu.ge
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CONCEPTS AND IDEASPEBDFESSOR N.L. BERUSHMWILI
IN CURRENT GEOGRAPHY

Alexey Guny4 Natalia Amburtseva

IProfessor, Dr., Leading Researchstitute of Geography Russian Academy of Scie(RAS), Moscow, Russia;
2 Associate Professor, PhD in Geography, Saint PeterstateglBiversity, Secretary of the Standing Commission of
the IPA CIS for Agricultural Policy, Natural Resources and Ecology, Saint Petersburg, Russia.
a.n.gunya@igras.ruani@iais.ru
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Alexey Gunya Natalia Amburtseva

Abstract

N.L. Beruchashvili developed several important conceptions of geography concerning the spatio
temporal structure and dynamics of natural systems. He introduced a number of new terms: the state of
the natural complex, landscaggeophysical apprazh, geomass, geohorizon, stecks, landsedyr@amic
situation, etc. Most of the terms and conceptual provisions have been developed for more than 40 years.
The earliest work, which laid the main directions of spatiotemporal analysis and synthesis (Seasonal
dynamics of facies, 1972), turns 50 in 2022. What of the scientific heritage of N.L. Beruchashvili has been
further developed over the past half century, and what has remained and, perhaps, is still waiting for its
new creative content?

Analyzing refereres to the works of Beruchashvili, it is easy to see that not all terms are used in
current geography. The reason for this is the crisis at the turn of the century that geography experienced in
Russia and the countries of the former USSR, the change intipaan the development of geographical
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areas in academic and university sciences, in which the influence of foreign grants played an important
role.

The challenges facing modern geography make demands on the theory of physical geography and
landscape aence. In this regard, an appeal to the heritage of Niko Beruchashvili can give quite concrete
results. Thus, the carbon theme, which has swept the world geography, can very fruitfully use the
landscapegeophysical approach of Beruchashvili to the analgsid synthesis of the components of the
carbon balance.

The report will touch upon examples of the successful use of the concepts and ideas of Professor
Beruchashvili, outline the ways of their further development in various fields of physical and ecomple
geography.

Keywords: spatiotemporal structure, dynamics of natural systems, analyzing references to the
works of Beruchashvili.
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PERCEPTION OF LANABES IN GEOECOLABGRESEARCH

Alexander Evseéy Tatiana Krasovskaya

!Doctor ofGeographicalciences, LeadingResearcher,Lomorosov Moscow State University
2Doctor of Geogrphical SciencesProfessorLomonosov Moscow State University (MSBgographical Faculty;
L2Moscow Russia
lavevseev@yandex.;d krasovsktex@yandex.ru

Alexander Evseev Tatiana Krasovskaya

Abstract

Visual environment is one of the main components of human life support. Practical experiences prove
high dependence of a person's mental and physical health on visuabamént. Many research directions
of modern geoecology are focused on studies of various physical and chemical parameters of ecosystems
transformations. These parameters are analyzed in terms of their impact on humans and biota. But this
impact is not limieéd only bymeasuredcharacteristics of ecosystems pollution load of different types.

This § explained by the fact that vision provides more than 75% of the primary information for a person.
This information may create different perception of landscapes: positive, negative, neutral. Experienced
field researchers dealing with instrumental poltri monitoring very often choose their sampling sights
using visual impact of environmental transformations.

The visual environment is formed due to the emergence of information and supporting ecosystems
services. They form a certain landscape image. Itsgpdion creates a model based on synthesis of sensory
sensations and information (synesthesia of a landscape). According to the famous Russian landscape
specialist V.A. Nikolaev (2005), landscape image presents an objective information and may kefliregard
Fa Ada aFATGK RAYSyaAzyéd Cobd arfl203 1y26Yy F2N
considered that one of the main tasks of geoecology is studies of the geographical environment comfort.
Physical and psychological comfort to a drestent depends on visual environment. Landscape
videoecology being a new direction of geoecological research, presents many examples of urban and rural
flIyRAOFLIS AYIFI3ASaQ addzRASaE LINE GAY A GKAA HdhsiSYSy
new direction is based on the fundamentals of aesthetic landscape studies, humanitarian approaches to
cultural landscape, psychological and medical data.

Our field studies of urban and rural landscapes transformations enabled to present sevargles
2F fFyRaOlILISaQ LISNOSLIiA2Y NRES Ay &dzOK Ay @SadAali
GFAIlL LREfdzilydaQ t2FR Ay a2y OKSI2NA] AYLI OG NBIA
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TNRBY G(GKS L€t dzii ISyt ®® SRE Kil2dzaF Ay Ra dzNI2§/ Sa 6 KSNB (KA ¢
RSLINBaaSRéE (2 GOANBAYéEé® LyadNHzySyidlt YSIFadaNBYSyiaa
high. The second example concerns evaluation of aesthetic value in a citynpKikovsk (Murmansk

region) based on public perception of its different parts. The interview results were compared with criteria
used in painting (number of axes, type of spatial perspective, etc.). The results demonstrated a high degree

of correlation. Tl third case concerns studiasf visual pollution effect in some regions of Moscow:
perception of monotonous and aggressive visual fields based on perception of urban landscapes visual
images The followed analysis of visual physiological and phycologi@heters of the identified visual

fields proved the perception identification results.

G¢2 dzyRSNRGIYR | fFyRaoOlILIS o0& FSStAy3aég Aa yz2i
geoecology. It enables to optimize further instrumental measurements, tkemsapatial monetary
FaaSaaySyd 27F dzy ¥ @2NrofS tFyRAOFILISaAaQ OKFy3aSad L
planning activities.

Keywords:landscape image, perception, method, geoecology.
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CLIMATE CHANGE ANMJA LANDSCAPE DYNEMI

Grigorii Isachenko
Associate Pfessor PhDof Geographical@encesDepartment of Physical Geography & Landscape Design
SaintPetersburg State hiversity, SaintPetersburgRussia
greg.isachenk@gmailcom
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Abstract
As a result of research on the meridional
transects in northern part of the European Russia
were obtained distributions of indicator
parameters (the number of species of vascular
plants in the ground cover, the number of species
of shrubs, the sh& of index of power of bog
dwarf shrubs in the total index of power of
species of grasshrub layer, the average height of
and stock of tree stands) by latitude. Based on the
analysis of these distributions, it is concluded that
the boundaries of the tam subzones have shifted
40-130 km to the north due to the warming in
recent decades.
Keywords: northern part of the European
Russia, taiga subzones, meridional transects,
climate change.
Grigorii Isachenko
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Tatiana Isachenko Grigorii Isachenko

Abstract

The processes associated with the spatial organization of recreation are investigated. There are
major trends: an increase in the area and diversity of recrealicomplexes; increasing the degree of
space transformation; strengthening the correlation of the structure of the complex with its specialization;
increasing the versatility of recreational complexes and areas; unification of the structure of variegs typ
of residentiatrecreational complexes; reduction of the permeability of the complexes; reducing the role of
landscape conditions in the placent of recreational complexesio study the spatial organization of
recreation, the author have proposed a l|awdpedynamic approach, adapted to study territorial
recreational complexes and areas. Regulation of recreational impact and control of acceptable changes in
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natural territorial complexes due to recreation is one of the main tasks of recreational envirdgame
management. The paper considers the approach to the analysis of the interaction of recreation and
landscapes based on landscaynamic maps, as well as the method of mapping and monitoring
recreational disturbance of the territory for managing redienal use of natural resources within natural
protected areas. The experience of monitoring recreational disturbance of the test area (Shchuchye lake
natural reserve, Kurortnyi district of SaiRetersburg) for the perio@008- 2019 years is analyzed.

The decrease of recreational disturbance was revealed while the number of recreants increased: a
decrease in the area of bare surface, accordingly, an increase in the area of secondary vegetation, a
decrease in the number of fireplaces, felled and damagedsy the appearance of a generation of trees
transferred from undergrowth to forest stand. Positive dynamics is connected both with the restriction of
car access to the coast of the lake, and with the arrangement of the territory with the special barbeque
places, tables, benches, rubbish containers, toilets etc. An increase in the concentration of recreants in
three plots of the coast and a reduction of impact on other plots accompanied by the processes of
restoration of natural complexes (including the t@wmtion of the stand) are observed. In areas of
concentration of recreants located within sand hills, the beginning of erosion processes was recorded
causing the formation obeaches (open sandy surface®jecommendations were made for making
management dcisions related to the development of recreation in the study area. It was determined that
further attention should be focused on controlling the most attractive and vulnerable areasplexes of
sand hills near the lake coast and sandy plains in gdosdmity to car parking. Monitoring and mapping of
recreational disturbance of the territory based on landscalypamic maps made possible to reveal the
spatial differentiation of the processes, related witcreational use of landscape.

Keywords:territorial organization of recreation, landscapggnamic approach, recreational complex,
recreational impact.
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Abstract

Landscapes are not only really existent spatial units, they are also mental constructions that emerge
in a specific social context. As for the Central European mountain landscapes, we oftecoss@darable
discrepancy between imagination, which is mainly conveyed in tourist advertising, and demands of reality,
which are due to modernization. Which attitudes of inhabitants, visitors, stakeholders can be found toward
the technicized low mountairahdscape? Can the rural society act without giving up cherished constructs?
What changes is this society willing to accept? The starting point of the paper is the traditional image of low
mountain landscapes with striking differences in landforms, widempr@rest cover, livestock farming in
the highlands, some subsistence farming, relatively simple rural settlements, deficiencies in accessibility by
and for transport.

Such an imagination emerged in the early 19th century during the period of Romantighsn,
society no longer perceived mountains as threatening. Such an imagination, supplemented by paintings of
the winter mountain landscape, became a basis of tourist advertising in the 20th century and contributed
to the fact that many low mountain landapes developed into focal points of tourism. The tourism
industry aims at keeping alive such an imagination. But in reality the mountain landscape presents itself
differently: modern technology has added elements which, on the one hand, are intendedgorsliging
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conditions in the mountains by adjusting them to those of densely populated lowlands, but which, on the
other hand, are sometimes perceived as a "disturbance" of the described imagination, such as modern
transportation ways (railroad, motorwaydr spatial development, manufacturing plants in rural mountain
settlements, and energy industry infrastructure.

The paper deals with the question to what extent it is possible to integrate these relatively new
elements into the landscape in a way thatnflicts between different interest groups are avoided,
mountain aesthetics are regarded and sustainable development is made possible. Under these aspects, the
framework conditions of transport development and industrialization in the low mountains will be
considered, using the example of plants of enterprises with world market significance. Fuirthermore, the
discussion on power lines and wind turbines will be taken up.

While acceptance is relatively high for facilities that serve the closer living envemnsuch as
industrial plants offering workplaces for the local population, traffic routes to strengthen accessibility and
electricity plants guaranteeing setipply, there are often concerns about those modern landscape
elements that serve the supply dfie whole society inside and outside the mountain areas and whose
direct benefit for the inhabitants is in question. In the result we argue that, among other things, the kind of
communication announcing construction and development plans plays an impodianfor acceptance.

Keywords: Technology and Landscape, German Low Mountain Landscapes, tourism industry, new
elements into the landscape
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Jaak Kliimask Andres Rdigas

Abstract

During the Soviet era, many apartment buildings were built in the rural areas by the collective farms.
At a time of housing shortages in urban areas, this was almost the only way to compeaddomlith
urban areas, and was also the most economical way to build housing.

In rural areas, between 1946 and 1990, 61% of the dwellings built were in apartment buildings, and
as much as 68% between 1981 and 1990. 27% of villages hadstotdty houses wilt in them, then in
1981-1990 rural construction underwent concentration and only 10% of villages were built in. In 2011, 31%
of rural dwellings were in Soviera apartment buildings, and 8% of villages had at least 50% of the
dwellings in apartment bidings.

In the 1990s, Russian markets for agricultural products disappeared and productivity rose rapidly. In
a few years, about 85% of agricultural jobs were lost and emigration from rural settlements increased.
Today, relatively lovguality apartment budings are a Soviadra heritage and 16% of these apartments
are uninhabited. This also largely depends on the geographical location, and the problem is much greater in
peripheral areas. The problems are likely to be lemgn, as departures from apartmeiuildings continue
and there are a total of 5,600 apartment buildings in rural areas.

Various options are envisaged to address this problem, depending, inter alia, on both the geographical
location and the general socEconomic situation. An additionalgstion is how these apartment buildings
fitinto the rural landscape.

This article focuses on the problems and discussion mentioned above: the general situation and
trends, the links with traditional rural landscapes and possible solutions. The ar8olén&oduces a case
study from the Mulgi municipality in Southern Estonia.

Keywords:Soviet era, Mulgi municipality, Southern Estonia, rurar landscapes, apartment buildings
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Maaria Semm Kalev Sepp

Abstract

Lahemaa National Park (NP) is the oldest and largest national park in Estonia, established in 1971.
Lahemaa NP is located on the north coast of Estonia and itsvahirsis unique landscapesigh naturd
and cultural diversity. The aim of the study was to evaluate land cover changes since late XIX century. Also,
we investigated the willingness of local communities to restore heritage landscapes inside national park. On
the basis of the current study, theational park administration has looked over management zones of the
national park and used results as an input for reassessing land use management actions together with local
stakeholders.

To identify the lad cover changes in Lahemaa Wious histoical topographic mapdetween 1900
and 2009,were digitized and analysed with GIS. The digitalized land cover database allowed to zone the
landscapes of the National Park into two categories: natural areas (mainfprelsts and wetlands) and
cultural bndscapes affected largely by agricultural land use. Cultural landscapes in turn were classified as
well-maintained opened areas and former grasslands covered by bushes and forest. Reforestation of
grasslands began before the Second World War and acceteidring the Soviet Era. The total area of
grassland decreased 70% by 2009. We are used to thinking of grasslands as open landscapes, but grazing in
forests and woodlands was common even in the 20th century in Estonia. Therefore, changes might have
beengSy O0AIISN) 0SOFdzaS &a0GdzRASR YI LA RARY QU LINRPGARS

On the basis of the land cover database it is possible to estimate the heritage value of current areas
comparatively precisely. For example, it allows to estimate naturalnegsrastence of land cover type.
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Reliable land cover database is facilitating communication and deeigi@king process on the
restoration of grasslands and helps to define priority areas for conservation activities. Also, the land cover
database and zonationrpvide a good basis for management decisions. The management authority of the
national park should make decisions céigecase whether to restore previous land use or to preserve the
habitat’s current values and function.

The historical land cover zonatiovas introduced to local communities using the digital rhaged
ap-plication (Maptionnaire). This tool allows local stakeholders to have an overview of current Ignd use
land coverand nature conservation values. It gives also opportunity to identd#y ihterest in taking care
of National Park areas under the need of restoration and management. Combining best local practices and
expert knowledge will guarantee better maintenance and sustainable development of the cultural values of
Lahemaa National Pa

Keywords:landscape history, lanrdse change, historical ecology
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Abstract

The concept of plakor was introduced into the science by G.N. Vysotsky at the beginning of the 20th
century. It characterizes the drained locations where the distribution of soils and vegetation is not affected
by goundwater, geology, solar exposure, lateral inflow of water and solid matter. Plakors describe the
zonal landscape, as they are formed under the influence of atmospheric precipitation and zonal heat only.
Finding plakors in the landscape mosaic and djlinlem with meaningful characteristics is the important
part of any regional landscape research. Plakors occupy minor areas in the extreme environments, like high
latitudes and high mountains. Under the influence of different factors, the plakor charstatsriare
distorted and forming a real landscape mosaic.

Placors are rare in the north of Western Siberia. First of all this is due to low relative heights and poor
drainage. Secondly, there are light deposisgsindy and sandy loarpredominate there. T psammogenic
landscapes do not correspond in their characteristics to the plakors. Thirdly, the landscapes of high
latitudes often experience a hypertrophied influence of hydromorphism and cryomorphism.

In the mountains, especially in the high mountaitisere are also few plakors. According to our
Ot Odzt FGA2yas Ay (GKS wdzaaAly !'faGFAZ LI IF12NA 200dz
there is limited by the rock formations, steep slopes, which are associated with changes in zonal
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illumination and soil erosion, as well as winds and temperature inversions. The locations similar to plakors
on the plains are proposed to be called plaki&e.

The comparison of plakors at key sites in the Subarctic of Western Siberia and the highlands of the
Russian Altai has been carried out. In Western Siberia, the plakors are characterized in three sultzenes
northern taiga, the forestundra, and the southern tundra. In the Altai mountains plakors of mountain
taiga, subalpine andlpine belts are charactzed.

The research was carried out in the framework of State Assignment of Institute for Water and
Environmental Problems (project number F26Z21-0007) and with the support of the government of the
YamaleNenets Autonomous Okrug.

Keywords:plakor, landsape, West Siberian Subarctic, Russian Altai
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EVALUATION OF REPRESENTATIVENESS OF SNOW ACCUMULATIO
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Abstract

Exploring snow accumulationestremely important for predicting hydrological regimes, especially the
dynamics of spring floods. However, grodnalsed snowpack observations may deviate significantly from
average values even in small catchments. Areas, where values are close tactireerst mean, are located
NI yR2Yf& FYyR IINB OKIFfftSyaay3a (2 RSIGSNN¥YAYS | LINR?Z2
snowpack from the catchment mean in years with different snow conditions. The study area covered the
lowland Mayma River basir/{6.5 km2) located in northern Altai. The basic concept for identifying
representative units was determining areas that deviate from catchment mean by a constant value (in
standard deviation) regardless of winter snow conditions. The topographic chasdicef the landscape
units are potential factors in the regulation of snow accumulation. Snowpack data for the22220
seasons were used. (DOI: 10.17632/8f4ky92by9.4).

A total of 20 landscape units at all elevation levels of the Mayma River basist{$teppe, subtaiga,
blacktaiga) were used in the analysis. Over two years, the analysis identified the most stable units
(standardized snowpack deviations about @03). These units include gentle slopes of light and
transitional aspects occupied biy,faspenfir forests, and moderately steep slopes covered with ggneall
leaved forests. In total, potentially representative areas occupy about 8% of the catchment area. Stable
high or low deviations are also crucial in understanding snow accumulatimegses in the catchment and
the regulation of this process by landscape factors. Gentle slopes of light and transitional aspects covered
by birchaspen forests and secondary meadows consistently overestimated the SWE and snow depth
catchment means (staraldized deviations 1@.8). Depth and SWE were consistently lower within the
steep and rocky slopes, with standardized deviations ranging fiorhto-2.5. However, these landscape
units occupy just over 3% of the catchment structure.

Keywords:NorthernAltai, snow water equivalent, snow depth, snow surveys, snow density.
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BY PHENOLOGICAL M@D$
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Oksana Yantser Natalia Skok Yulia lvanova Anastasia Yurovskikh

Abstract

The paper presents the results of calculation and analysis of the dynamics of phenological events and
bioclimatic indicators in 264 locations of the phenologieatwork for 11 landscape provinces of the Urals.
We applied the zoning scheme of V. I. Prokaev, in which the territory of the Northern, Middle and Southern
Urals is represented by five landscape regions of the Novaya Zé&mdyalainmountainous countryln the
study, the authors relied on the materials of the observers of the Ural Society of Natural Science Lovers, the
Phenological Commission of the-Alhion Geographical Society, the Russian Geographical Society and the
materials of the Chronicles of Nae of 11 reserves of the Urals. We analyzed 49132 forms that were filled
out from 1891 to 2007 in the territories of the Perm Krai, Sverdlovsk, Chelyabinsk, Kurgan, Orenburg,
Tyumen Regions and the Republic of Bashkortostan.
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Phenological observations werarried out by the classical methodhe primary term recorders,
according to the classification of V.A. Batmanov. The authors carried out statistical processing of the
materials, estimated the average lotgrm dates of the onset of phenomena, dispersiostandard
deviation of the mean value, and extreme dates of registration of phenological events. In addition, we
calculated the latitudinal, longitude and altitude gradients and, based on-temy observation series,
based on linear trend calculationsiang the least squares method, we estimated the dynamics of shifts in
spring processes. As a result of the analysis of seven spring eventseriimg all periods of springthe
beginning of sap flow in birch (Betula pubescens; Betula Pendula Rothbedimning of the leaf expansion
of bird cherry (Padus avium Mill.) and birch; the initial blossom of bird cherry, yellow acacia (Caragana
arborescens Lam.), lilac (Syringa vulgaris) and rowan (Sorbus aucupama)calculated the spring
bioclimatic indiators of vegetation development. To visualize the course of phenological processes, we
used the crosplatform geographic information system (GIS) QGis Desktop version 3.14.16.

The onset of the complex of spring phenomena takes place within 21 daystdtistéhe southeast
of the Urals, in the Uralobolsk steppe province of the Trabsal peneplain, and ends in the noritest of
the territory, in the Shchug®ishera taiga province of the western foothills of the Northern Urals. The
more northerly the érritory, the slower the onset of spring, so the number of days between the onset of
spring events in the northern regions is greater than in the southern regions. The difference between the
provinces of the steppe and foresteppe regions, as well as beten the provinces of the forestteppe
region and the taiga region of the Middle Urals is 4 days, and between the provinces of the taiga region of
the Middle and Northern Urals is 7 days.

On average, for the study area, the speed of the movement of smveqts in vegetation to the
north is almost 2 times higher than according to the observations of V.A. Batmanov, carried out in the 30s
of the XX century. In general, the complex of spring phenomena begins earlier by 3 days on the eastern
macroslope of theUrals compared to the western one. The maximum speed of the onset of spring is
observed in the eastern foothills, it is 3 times more than in the mountainous belt and on the-Urahs
peneplain and 5 times more than in the provinces of the western fdethélll this is due to the increased
meridional air transport in the spring and the high speed of the heat wave along the eastern slope of the
Urals.

Keywords: Index of succession, phenological indicators, seasonal dynamics, bioclimatic indicators,
lands@pe province
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YuryA. Gulyanov Sergey V. Levykin Alexander A. Chibilev Grigory V. Kazachkov

Abstract

The study of the landscape consequences of the unprecedented in its scope of the Soviet virgin land
megaproject of 1954963 is one of the priorities for modern steppe stesgli The largescale renewal of
steppe vegetation associated with the economic reforms of the late XX century in Russia and Kazakhstan
characterizes the megaproject as a single, unique experiment on a global scale. The spontaneous
abandonment of depleted, nstable and economically inexpedient arable lands, which had a place at the
turn of the millennium, gave vast opportunities to observe the realization of a high potential for the
restoration of stable ecosystems in modern climatic conditions. The purpbsbese more than 20

41


mailto:orensteppe@mail.ru
mailto:stepevedy@yandex.ru

Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, , Risva@ntance
Mode-"1_ =" 1.0 ,"i-y o, ter, "1 I e T e
I R I P - I I e T B IO P I

researches was to study the specific features of this process on the foci of rapid restoration of the titular
biological species of the steppes identified in the pasgin space of Russia and Kazakhstan: feather grass,
marmots, litte bustards, and bustards, etc., and generalize positive experience based on-ligdure
approaches of virgin farming.

The result of the research was the deepening of ideas about thepagh geographical space, its
history, the main essence and conseques of virgin companies in the grasslands of the Holarctic of the
XIXXX centuries. The concepts and programs of sustainable land use have been studied, an original idea of
the Soviet virgin land project and its consequences has been developed, thesfatformation have been
identified, and the dynamics of the ledemand land fund has been studied. The potential of steppe
ecosystems restoration is studied; its regional features are systematized. Key areas and cores of virgin and
secondary steppe ecodgsns have been identified in the pesirgin space; ideas about the steppe land
reclamation fund have been developed. The data on the dynamics of bioclimatic potential and soil fertility
are summarized; technological equipment of modern steppe agriculmgethe prospects of transition to
innovative naturesaving technologies are evaluated. They have been listed; methodological approaches to
their strategic planning have been developed.

Based on the new knowledge about the structure and functioning of mod&gin and posvirgin
space, it is scientifically justified to carry out agricultural arrangement on the area, which would contain a
set of measures for territorial planning, land management, nature conservation and state agrarian
planning. Innovativeprinciples of agroecological and technological expertise of the existing level of
development and adaptability of steppe land use have been developed; the need for the development of
appropriate methodological materials has been substantiated. In the agtogical and technological
assessment of agricultural steppe lands, the algorithm of such an examination should assume the
determination of the boundary of the soils arability, taking into account the dynamics of bioclimatic
potential and biopotential vyikl, its comparison with the criteria of nesrability and geographical
restrictions of field cultivation, associated with the depreciation of arable lands on steppe plains by a
decrease in the bioclimatic potential in conditions of increasing aridity efctmate. The level of moisture
availability of the cultivated area below 0.4 units of the Selyaninov HTC or below 0.3 units of the Ivanov
moisture index is considered as a boundary level of soil arability, which corresponds to the biopotential
productiviy of spring wheat up to 12 dt/ha.

According to this scheme, for the agdeveloped territory, it is proposed to conduct accounting and
calculating the area of arable land and determining the biopotential yield of-tiei/h crops, where the
plots of variey testing of breeding and seed farms or educational experimental farms of research institutes
and universities of the appropriate profile may serve. As the next step, we consider the assessment of the
ongoing provision of the formed arable plot with agtiawal machinery and implements for the entire
technological cycle, based on which their need for intensive field cultivation with access to a biopotential
yield is determined. It is important to follow the principle of multiplicity of the cultivated aahe
technical capabilities of one hightensity technological link specializing in the cultivation of the most
popular crops, such as wheat, corn or sunflower. In problematic-piogin areas, at the initial stage of
agroecological and technologicakpertise, we propose to carry out it based on the prospects for the
cultivation of spring wheat. This approach ensures the implementation of the fundamental geographical
principle of conformity of the economy specialization with its technical equipment arailability of
natural resources.

Based on the principle of multiplicity in the methodology of agroecological and technological
expertise, it is proposed to introduce a new agnanagement land unitechnara- an area on which the
minimum complete techalogical link of highintensity field production is able to sustainably implement
high-intensity technologies.

The expediency of agroecological and technological expertise of adaptability of steppe land use,
agroarrangement with the use of innovative agnmanagement land unit for actualization of the
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fundamental basis of steppe land use optimization including for carbon response strategies, is
substantiated.

Keywords:postvirgin space, agroecological and technological expertise, adaptability of stephe lan
use, level of the development, agasrangement

Financing:The research was carried out with the financial support of the RNF graf7-20069
"Geographical foundations of spatial development of agricultural pagfin regions of the Urals and
Siberia®

s " m¢t h ~ t
nocox - e - t e . com ™ " mt * mc h ~ 7 e t
T < * < . O < CL I - -} < <C< <
~ -~ —~ s ’ - .
@, Teho _tTamdeo ., meppfY, TY My ete a0 eh oh b
Y " eeo m e a 'H o e o a XXmto a t hvy o haanm 0 e
€ e < * * —_— * < —_— <* * < v e —_ K Kk de— *

hxceoa“m " "t~ eo o Y eo —~ e m t ceo h * mt t T 'Ee o m t
— < - < . e p ® . p
’ m c h a e t ~o ¥ * T 'Fe o o} a*m "t~ T~ h o - ’ m

| me b a , Ee o ® _hoy . mY

* " h " m e mto * e e 9 e X mt o 9 ‘W o e o7ao

- * < * < o 1 % e * —_ e X x 1 <
h o ) ao’ eomt s e ” " 70" e - h - -
. C . . Y c ... . . €, ..
m t c e . ’ om m t a m o h a e e . — a ™t m X m 7
< 0 — * < :-‘ - < < 0 — * * 1 < *O
~ ewmto,.l. ':'O/ﬁ]m/'\.’:‘oam . o~ /\,.m/'\mm, .X
. E Yo, ot o mm it roa "An, _ 0 E . .
'Ht o o] c ho i’ m™ e e ~ e comt ¢ ~ e e o0 a chomth™>emt

Ht o 0 € Y 5 e, T, o

ommt¢t ® e o -~ e ’ t t x T 'Ee . ~ o "o . m "o m t c
_omm D Toe LY Ee -0 * | A - .
oo ¥ " e c o - t e o o] oc .t "™ ome o “ e eo o} e ™ 1 h o

L LtLLeo z i _, LY
x TEt ¥ t o a mm o e m t “c70om txeg T x e € oea coh h ™
e « « - P w v« . « .
chomth>emt S 0 mt o h S ome o e o m x t com 7
o e « s . P - ® . .

o ™™ h mto 7 ot "X e . 0 e ¢ c T e¢h o h & a a
1 '_XIX*XL, ) L. @ L _ C . c. . . E . a ayy
h* ~h ™0t ™eo o h e ™ T'Ee o c h “"mt ~ — e 0 m o t m

s < P “ < e “ < —
och ® — e . - t oh . o h a h o "~ e Y mm — "o ~ e ™ -
< P < . — . . - . . . P “ .
oe " ™ L e c ot e o ommt¢t ™* e o — "ee .’ m to che . o'H ~
RGN - .. . . Toee Y mito che . g o B "
omo 7 e eomt (0)) o comt e 7~ eeo0a chomth™emt Y T
< . « . o < - “ <
’ ~ . ~ ~ - -~
~t0h*1e 2 mt ce .9 H om mt a3 h h ot e . ch( m t )
oe © () T o 7" e m - e Y o - eg a~ T~ = o T alta” "
< L < - < < * * * * < * * _ * *  x1 <
t 7e o 7o m 0o a ome ™ *“ e m o h a e o o} m t ceo o}
tox ) < —_— < *  * - < < + < +
e ™ e o - 0o e e c h ho®om?*~ h - " t e o 7o om
. c, . . B O 9 C L. P
c o o * mt h * t m 0 a X c T* e h o ~ e 1
9 _ .09 L. m X .00
r omeoc o ~x - e e 9 e o 9 e ™ e 0 X mtho m t
- < 1 < - * £y - <
c ~ e eo 0 comt ¢ ~ e eo o} chomth™emt - e ™ X e o o~ o

< * T * < * T - 1

c h “"mt "~ ~vO- o} mo ¥ o oac m a h och Yt t h h t

. . YO . . . Yt . .
0 gh ™ e c h h o~ omx " “ hmt e eo o - h “ heo o c ™ e
- h o 7 o "o . m o t e o 7o . m o ’ m c h t

. H_ R L. .m_o _ H_me ht

m t ceo 0 a " co TE"o " e YS o T omeo trex*(Q%® @ “agot"o "aom
T < < - - - * < < * x 1 <

a ™~ t h ~ o h - h o o o m o t e o 7o : m
L Lo L . H_ L .9 L
* ™ o h t a t ™ ) 'H mc h t "o T e c h " ¢co T~ “t 'E o c |
X t o a ® e * a * o} ~ a ™t m eco0™ 0 'Fe o 0o t x o " ™™ eom

LN * * * * _ * * 1 < C*t E © < rc* ® *
mocomt ™ —~ e 4 m h t h "Ya e c "~ ot och o " eomt

S § v oy . 9 .. ..
m e e a m o ~ m G e e a c "~ ot eoch o " e

.Y . .me, e . 9 . 9
= o ~ a ™t m o o c ot e v X omm~to 4 ac™ot ~ - !

Lo, L1 .Mm_9 .t e, e . YO, RN R )
c o h ~ e e o] x h o e 'Y ¢ ¥ gotoch o " eomt co - c h e 'Yyt

. . . - P . - .
t h h t oh c h ! c o ~ rve e o X e ’ ® e -

LI .. R R c.TYe e L.onzan T e e
c o ” “ e o0 X -t o mo o te o t mxth ox’ ™t e“omtc ot "Yheoe o0 T ’ e o

. PR M 2% Lo T, e, L0 tryheoe "B e €

43



Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, , Risva@ntance

nm_iv-"1_,~-"_. _1.v ,"ve, .., Ler, "1 14117 41, " 101"
S S T S R I I IR I PR B I P I
o t ™ 0 mg_ a Ty hoo®*xmth~™ * _ao t _hoh t o h
—~ LN ~ - . —~ - —~
[« 0 X c ootoch"o e . 9 (a( X och( . <e*(
— ” , -
M.mﬁo_ot<3eo 0,:;8'3 com(wox“tz - m_t&j<mtE"<x.;_mttoh*.3n
m( <_C“]9@?°°"'° ;(m .2 ,30 '.oygmtg.o* *30 'Xym;r?/_\fio " ”o
mc.)ot~(tthxO ., 0 cho‘* YD ¢ _"';‘mt"‘ m . x 0" o
o~ ,mec ; eeomt m o h a . h o ) e eo ) o ocg'o Q'O'Ymomcth““'eoe%emo R
o h x 7~ G e~ L. m t geo o o, m . C,_Az . m o Y |
e t e m e o o c o o " mt - m . 900 "o a e ™ = ocot e ¢
< P . < e - “ . . . <
mo~ TQ0O" & c h e e, ¢ ~ _h “ t eomt e *o;iinn*i”at .Ho*'(aaoo’me o o T on
) mo_o:et<em*ﬂeo'oﬁt<3eo o ; m_o o '"<e*z me ¢
_omt h ) ,\0 ) ee . g X ‘Et x h ¥ t ) _““A_ c . ¢ *,,,C S X
comt ¢ . eﬂe .9 h L0 eﬂ ,\o e c . h “(Une_o, ;m“ *'Ee,t\o(aoe'p{t oc K ('mh_oc
P c ho Ce e . .c h ) ~ . - ) tm 'y o mfx\ " ( m t 3 Yt 'E . m 5o Y .
’“_oac i\o 00 0'<mc< ;*“”',<t h(‘“ X '*G*' (@) lxe ‘“a<et’“ E
m c . €. - X o c. . 90 'Ymomnte“’“"” <<ereoo mttwoe** ’o<'m< mocm< D e e omt . c
o omeo~< ch*ee*c” _h”'teomt* . a<to"‘* . ’“'ho'H_
c h . o’ . e o . . e L eo o . ~ . h o x mtt(h ye*‘thc‘:”’ CEe © oo > . e:’
_otoho‘m a*e*a“"’Ee"tmq*qgm"io( t _ oeo . +-mo o et em eo
xmtom,*no h(””\*'o“.“”‘t’E“.mo_o*et<em*~e.< t(oeo"‘o‘
L4 ~ ~ ~ L4 -~ ’ -~ ” —~
i omeo~ e AC‘ ;\moo h eomt 'E 'Eo H_o 0'*;<m_om *
m t . c io . o] ’ . aﬁ . c o E - oA"/: e . YS ~ 'ell()\ono’“'@(*moteheoommt’;:’h omx mahr
) a . 'Ee (L“’ ) . e . € - Y ~.._,_\t x . o c. . ‘x eh ~a <Ae t~
.2 . ¢co ’E'o"”‘e*'yz ) t d; P Y mth”‘t('*m x <ho e o
N O S cmo’mot“é“(Y‘* e eo chomth®emt o 3 - . ho'H o o
’| . o~ ~ D ”) . ~—~ N ~ r
H_[n_h:t . )2 c L ; eomt 'E mt . ¢ce 0,_\' o} .2 . ¢co E o . e Y>
*e”“em*ho”wm“rne*(<ls(ﬁ”"e*< N.co e<eo ch* ‘*e’”el'yno“om
J'I]'II'ICCD Z1:\0,h~.*&1< L. omeo chomth"emtﬂ<ee0'o
I

44



Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, , Risva@ntance
Mode-"1_ =" 1.0 ,"i-y o, ter, "1 I e T e
I R I P - I I e T B IO P I

PROBLEMS OF THE WAVARIAGEMENT COMPLEX
OF THE AGRICULTURAL HIORE LINE REGIONS OF THE URALS
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Abstract

The modern water management structure of the regions is inheritethfperiod of the development
of virgin and fallow lands, as well as the industrialization of the Urals and Western Siberia. Currently, the
facilities of the water management complex are significantly worn out, some of them are in an emergency
condition orin need of major repairs. Most of the large reservoirs: Iriklinskoe reservoir, Magnitogorsk
reservoir, Verkhneuralskoe reservoir, reservoirs in the vicinity of Chelyabinsk, Troitskoe reservoir,
Novosibirsk reservoir. and a number of others have been inatjmn for over 50 years. Despite this, the
water management infrastructure continues to take on an increasing load due to the growth of the
population and economy of some regions (reservoirs of the Chelyabinsk and Novosibirsk regions), as well as
due to achange in the operating conditions of the Iriklinskoye reservoir in connection with the
implementation of interstate agreements on the transboundary Ural river with the Republic of Kazakhstan.
At the same time, the construction of reservoirs and an extensietwork of ponds on small rivers
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significantly changed the hydrological regime of rivers and lakes in the Urals region and Western Siberia
subregion.The main problems, in addition to the abeweentioned depreciation of the infrastructure of

the watermanagement complex for the agricultural pestgin regions of the Urals and Siberia, are the lack

of water resources in dry periods, their uneven distribution over the seasons of the year and territory, as
well as the quality of natural waters, both due the natural high mineralization of many natural water
bodies, so anthropogenic pollution of water bodies with fresh water resources. Anthropogenic pollution of
water bodies has a number of features divided into regional, interregional and transbouritiagyonal
pollution occurs in all regions, and an example of interregional pollution is the transfer of pollutants from
the Chelyabinsk region to the Kurgan region along the right tributaries of the river. Tobol, in the Orenburg
region along the river. UralThere is point pollution from municipal wastewater treatment plants and
industrial facilities. A significant contribution is also made by diffuse pollution in watersheds.

The spread of natural increased mineralization of natural waters (ground and slurfeakes them
unsuitable for use in domestic and drinking water supply. Many water intakes use surface water reservoirs
and transit rivers as a source. Water bodies with increased mineralization are present in all regions of the
study, but their highest diribution density and high water salinity are observed in the Middle Irtysh and
Kulunda provinces of the steppe zone. On some lakes, industrial extraction of therapeutic mud from the
lake is carried out. Eibets in the Middle Irtysh province (Omsk regiwh}table salt in the lake. Burlinsky in
the Kulunda province (Altai Territory). The organoleptic features of drinking water in the centralized water
supply networks of these provinces are notéa the steppe and foressteppe provinces (before the virgin
campaign of the middle of the last century) of the Urals and Western Siberia, agricultural development took
place with the settlement of this territory. The improvement of agricultural conditions was carried out with
the use of irrigation and the constrtion of artificial reservoirs. One example is the Kamyshlovy log, noted
in early historical sources as r. Kamyshlovka, in the course of the agricultural development of the adjacent
territory, is currently only a chain of salt lakes. Over the past centbeyriverbed has often been dammed
up with earthen dams for the construction of water mills, road embankments, highways crossing the valley,
and catchment areas have been plowed up.

The solution of modern problems of water use is complicated by the tramstary nature of the
rivers of the subregion (Ural, llek, Or, Tobol, Ishim, Irtysh) and their influence on the spatial development of
the subregion. For transboundary rivers, the issues of water distribution and control of the transboundary
flow of pollutants have not been resolved. The presence of transboundary problems is typical for the
Tobolsk and Ishirrtysh foreststeppe provinces. Since the main fresh water resources of these provinces
are concentrated in the transit flow of rivers, most of them fn@m the Republic of Kazakhstan.

In the aggregate of conditions, including climate change and the presence of transboundary water
bodies, the deterioration of the infrastructure of the water management complex introduces additional
difficulties in solvingwater management problems in the study regions and requires an integrated
approach to their solution.

Financing: The research was carried out with the financial support of the RNF gramt0P069
"Geographical foundations of spatial development of agtizal postvirgin regions of the Urals and
Siberia".

Keywords:water management, Western Siberia, water resources.
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MECHANISMS OF STABILFORMATION IN NARAL
LANDSCAPE SYSTEMS
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Valery Petlin

Abstract

The set of mechanisms inherent in landscape systems, which purposefully form and control their
stability in spontaneous and anthropogenically loaded sate revealed. It is shown that such stability is a
multifunctional phenomenon in which internal and external system factors are harmoniously combined.

Among the known definitions of the concept of "sustainability”" of landscape systems often say that it
depends on the ability to counteract certain anthropogenic loads. At the same time, this is a secondary
phenomenon, and the primary one is the formation of the stability of territorial systems, which is realized
under the influence of appropriate mechanisn®uich mechanisms are the invariant essence of the system.
They are represented in territorial systems by a set of unidirectional processes of maintaining the self
development of the system in the position of a set of states of stable epqslibrium andcontrolling
harmonious principle, which gives the system the opportunity to achieve the programmed goal. exchange
with the environment. However, the environment itself (tangent landscape systems) is the factor that
performs control functions for the fornteon of a set of phenomena that represent the stability of systems.

Among such mechanisms, one of the main ones is the mechanism of heterochrony of interacting
natural territorial systems, which belongs to intersystem spt@te stability and reliabilitybecause only in
this case interacting systems are able to be at different evolutionary stages of developrhentrocesses
of heterogeneity significantly complicate adequate control actions both for integral systems and their
components because the presem of components, structures or even individual integral systems at
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different evolutionary stages within one integral territorial entity requires a differentiated approach to
their control functions. This phenomenon can be interpreted as the heterotonythef harmonic
component, which can be defined as the differentiation of control and corrective functions of territorial
systems caused by the presence of controlled entities at different evolutionary stages.

In the state of perturbation, landscape systemseuan intensification mechanism to maintain
stability, which genetically aligns the directed process to return a certain natural territorial system to its
original state and acts as a response to system perturbation. He implements this with the help of
information support in particular. The support is that information signals and codes that are characteristic
of the system in the state in which it was before the disturbance continue to come from the environment.
The territorial system is forced to adapt smch information, because it has control functions. As a result,
regenerative processes are accelerated. Closely related to the intensification is the mechanism of the
presence of functional stabilizing points of gravity for the changing parameters aytem, which does
not allow these parameters to irreversibly chaoticallscétter’. That is, this mechanism stabilizes the
invariant geophysical field of the system, causing the parameters to fluctuate around certain points of
gravity of their functionalariability.

One of the final mechanisms of control over the stability of landscape systems is a set of
harmonization and stabilization mechanisms in the form of a set of directed connections and processes that
determine the emergence of the system and dsveloping environment, changes that can bring the
system and its environment to quasiharmonBuch mechanisms clearly use a feedback effect, which
mainly uses higiguality information phenomena and energies.

Sq the formation and subsequent control avéhe stability of landscape systems is a complex
phenomenon that uses a set of interconnected mechanisms and is generally aimed at internal and external
stability of systems.

Keywords:landscape systems, stability, heterochrony, functional intensificati@mmonic stability.
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Abstract

The relief is dominated by lodying plains with absolutéeights from 5 to 200 m, composed of
Pleistocene marine rocks and loddee loams. Climatic conditions are characterized by continentality and
aridity. The low amount of precipitation (3850 mm) determined the "fragility" of the connections
between thecomponents of nature and the "vulnerability" of sedesert landscapes. The soils here are
sandy, chestnut and light chestnut with an abundance of salt marshes and salt marshes. They are not fertile
enough, so for a long time the main resource used in Anmconomic activity was the sagebrugitass
steppes adjacent to the floodplain of the Terek River. Since the end of the 19th century, pastures of arid
landscapes have been actively used yeamd, which naturally led to their degradation and the
manifesation of deflationary and Aeolian processes here. The anthropogenic factor actively intervened in
the natural course of the evolution of these landscapes, which led to a significant transformation of natural
components and the geosystem as a whole. A nepet of landscapes has formed, where the
anthropogenic factor of evolution plays a significant role.

The Naursky natural and anthropogenic landscape occupies the western part of the Piterskiy sand
massif on the territory of the Naursky and Shelkosky distrithe natural functions of the landscape have
been preserved over a considerable are, they are weakened by forms of farming (watering and irrigation)
and overgrazing of livestock. The coefficient of anthropogenic disturbance is 0.9.

The component subsysin is represented by a set of all natural components that are modified by
man to varying degrees. The spiant component was particularly affected. Most of the landscape consists
of upper quaternary alluviaharine sediments (sands, sandy loam). Modehuvidal deposit (pebbles,
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sandy, sandy loam) are common in the Dark Valley. The landscape relief is dominated bynaditinial
late Pleistocene flat lowlands with fluctuations in relative heights of no more than 80 m. The maximum
heights in the northwes of the landscape are up to 100 m. In the northeast, alluwialine Holocene
lowlands are widespread. In the south, the landscape is bounded by the floodplain of the Terek River.

The zone type of vegetation is cereal communities in combination with aalérhis is a typical
vegetation of semdeserts. In the east of the landscape, a significant area is occupied by vegetation of
bumpy sands. In the lower reaches of the Dark, meaduavsh and salt marsh vegetation of the floodplain
and flood plains was waspread. The soul cover is dominated by light chestnut soils of sandy loam sand
light loamy mechanical composition. In the northern and northeastern regions of the landscape, salt
marshes and salt marshes occupy from 10 to 40% of the area. Significastfallean the alluvial soils of
the Terek River valley.

The morphological subsystem has goodpasture and soil resources.

The biocenotic subsystem is represented by natural TCS that occupy more than 60% of the area and
are used as driving pastures:

1) oligodbminant bio eco systems of cereabrmwood communities;

2) oligodominant ecosystems of sagebrush communities, soleros.

Geotopes with a quasinatural environment include:

1) monocultural bio eco systems of irrigated lands (vineyards, fodder, melons, etc.)

2) monocultural bio eco systems of rainfed lands with a predominance of winter wheat;
3) rare forest belts in the northern areas of the landscape.

The functioning of modern landscapes still retains a natural character, but anthropogenic processes
have male significant changes in their structure, especially component ones (water cycle, geochemical
processes, growth of anthropophytes in vegetation, etc.).

Dynamics occurs in a seghesert type in a continental climate (hot, dry summers and moderately
cold, bw-snow winters). The optimal ratio of heat and moisture is observed only fromApid to mid
June.

The evolution of landscapes is associated with their transition to the stage of natutaial
(northern) and culturahatural (southern parts).

With the introduction of large masses of water into natural circulation by the Tekskna Canal,
large areas of sendeserts were plowed. Low soil fertility has determined the involvement of a large
number of chemical elements, including toxic ones, in natweles. Currently, the serdiesert landscapes
have begun to show the processes of their degradation (soil salinization, waterlogging, wind erosion,
desertification, etc.).

Keywords:arid landscapgTerek iver, bio eco systemsTerskeKuma anal semideset landscapes
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Abstract

Diagnostics of the modern geoecological state of the landscape complex @hbehen Republic
from landscapeecological positions exposed to lotgym anthropogenic impact has been carried out. The
current state of the landscape complexes of the Chechen Republic and their degradation under the
influence of natural and anthropogeniactors caused the need for landscape and ecological diagnostics to
identify geoecological problems of the region. Industrial emissions in huge volumes and serious problems
associated with climate aridization at the turn of the century cause a numbegradus, and often global,
environmental problems: reduced soil fertility and water pollution with oil and petroleum products,
aridization of the territory, its degradation, violation of the threshold of stability of geosystems and loss of
their ability toresume their original functionality.

An important factor in the past was the haphazard grazing of cattle, which destroyed all undergrowth
on the border of forests and mountain meadows. Thick, as a rule, reduces the area of forests, increasing
the area of neadows, thereby reducing the upper boundary of the forest by more than 150 m. vertically.
The area of the destroyed forest area over the past 10 years has amounted to 50 thousand hectares.
Forests growing along watersheds are the most important clifiateing factor. A significant role in this is
played by the negative impact of cattle grazing on them. It was justified to completely prohibit all economic
activity, especially cattle grazing, on the upper border of the forest, where forest landscapes aciatgp
vulnerable.

Keywords:diagnostics, landscapes, impacts, agricultural lands, land resources, vegetation, forests,
forest fund, relics, endemics.
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SergeiShadchinov EkaterinaAristarkhova

Abstract

The steppe functioning strongly depends on the climate factgpaiticular, the amount of moisture
has a limiting effect on the level of green phytomass in a semiarid climate. But the relief of territory and
landscape pattern are involved in the moisture redistribution over the terrain surface forming peculiar local
conditions. These conditions can provide functioning different from the background within specific
landscapes. Previous our research has already demonstrated the existing links between the spatial pattern
and landscape functioning in the study area. The psg of this work was finding peculiarities of
interannual and interseasonal vegetation dynamics using modern remote methods.

Tarkhankut peninsula is located in the steppe zone of a temperate climate at the western extremity
of the Crimean Peninsula. Theilscover predominantly represented by stony shallow carbonate soils on
Neogene limestones. Feather grass and lithophyte steppes with forb are located on Tarkhankut. Plowing is
carried out in places where fertile chernozems are formed. The territory o2natt £ LJ NJ & ¢ NJ K
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the most important for our study. In the national park the sites of steppes in their natural form are
protected which had never been plowed up previously.

We used high resolution satellite images and our own field data toyegihote results. Landsat 5
and Landsat 8 space images were selected for the time period from 1998 to 2019 for the middle of the
growing season (Juniuly). Cloudless scenes were additionally selected for the beginning-fgyiland
the end (AugusBeptenber) of the growing season for Landsat 8 images. NDVI values were calculated for
each image and also, seven relief organization factors of the Tarkhankut Peninsula were derived from SRTM
DEM. Applying of spatial statistic tools (Hot Spot Analysis G&tisGi* and Geographically Weighted
Regression GWR) made a possible to realize our challenge in this research. In GWR NDVI values were
dependent variables and seven relief factors were independent variables.

Hot Spot Analysis allowed to detect permaneatdses of increased phytomass within the washes
network. The close level of groundwater in the bottoms of the washes is the reason for the formation of a
stable spot of high phytomass relative to the background. The identified focuses have a pulsatihgreffe
the surrounding flat areas of the steppes, depending on the aridity of the year and the specific season. In
addition, this area of influence increases towards local watersheds during the growing season. The GWR
results improve the reliability of th@rimary achievements as evidenced by the random distribution of
residuals (Moran's Index = 0.11). The analysis of the residuals revealed their interseasonal dynamics, the
amplitude of the values increases in the middle of the growing season comparedhgitheginning and
end. Positive and negative residuals for the middle of summer have a more random distribution of their
frequency over the peninsula territory than in spring and early autumn. Large residuals may reflect a
division of local and regional faes and may also be caused by unaccounted for factors in the regression
model.

CKA& 62N)] 61 & adzlJL2NISR 0@ GKS wdzaaAil yos@aedy RFEGA2Y

Keywords:spatial pattern, landscape functioning, geographically weightegdassion, NDVI, steppe.
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Abstract

Climate changes in the Central Caucasus are thet mos
important factor that currently determines the state of
insect, bird and mammal communities. Significant
destabilization is one of the features of the modern
functioning of natural systems and the individual animal
species existing in them.

It should benoted that anthropogenic factors also influence
the transformation of fauna and animal populationsorady

with climatic fluctuations. These processes most often
mutually reinforce each other, which can lead to
degradation or even extinction of a particulspecies over a
large area. This study analyzes the changes in the climatic
indicators of the Central Caucasus over the past decades, as
well as the associated vector of transformation of fauna and
animal population. The reasons for the synchronous
expansbn and reduction of the boundaries of the range of
the range of some species are noted.

e _ Keywords:Central PreCaucasus, climatic changes,

Evgeny Korobkin transformation of fauna, animal population.
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Abstract

Urbanized territories belong to complicated soedablogical systems with many specific features of
the currently accepted spectrum of ecosystem services provided by their greastmcture.
Nevertheless, priority ecosystem functions of green infrastructure in urbanized territories have many
differences both functional and social. They are explained by combinations of different factors which were
analyzed. Our studies of greemfrastructure ecosystem services in 5 model cities (Murmansk, Kirovsk,
Smolensk, Moscow, Sevastopol) situated in different landscape zones of Russia: tundra, northern taiga,
mixed and broadleaved forests, and steppe) were based on expert assessment vibuhé results of
ecosystem functions performance, supported by some instrumental measurements (microclimatic and
noise protection effects) and followed by a general geographical and socioeconomic analysis of the model
cities. Assessment of ecosystem sexg work performance included microclimatic regulation, noise and
erosion protection efficiency, pollution regulation effect, biodiversity support, etc. General geographical
analysis included the following major factors which may contribute to differenceprioritization of
ecosystem services spatial dimensions and location of green infrastructure elements within city areas:
climatic and geomorphological peculiarities. Socioeconomic studies were based on local statistical and
thematic information and inaded economic welbeing comparison, social (historical, aesthetic, social
cohesion, sacral) local characteristics based on both published data and field studies.

The research highlighted the specific role of the mentioned above factors of prioritizatitocal
ecosystem services. The main conclusions are the following:
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1 Information/cultural ecosystem services (historical, social cohesion) vs others may be regarded as
priority for small green infrastructure elements (pocket parks).

1 Aesthetic information/altural ecosystem services importance increased in northern cities for
which monochromatic environment for a long cold period is typical:

1 Microclimate regulating ecosystem services in northern model cities provided mainly wind control
vs temperatures contl in more southern areas;

1 Erosion regulating ecosystem services were most important at urbanized territories with large
height differences (Murmansk, Sevastopol);

9 Pollution control regulating services performance in northern cities were of minor impatanc
compared with that of more southern territories because of short vegetation period.

We detailed priority ecosystem services for model cities and linked them to geographical latitudes.

Our field data completed by published data analysis enabled to higlhigse among them, which
RSY2Y&a(iNI GSR O2Yy&aARSNIOGES RAFTFSNBYyOSa Ay S02aeaif
latitude: urban heat mitigation; strong winds control; biodiversity support,; €&guestration; pollution
control chromatic (infomation ecosystem service supporting comfort visual environment). We used their
ranking (5 conditional points) based on qualitative and quantitative scoring. The results were visualized in a
diagram (fig.1)Prioritization results may be used in municipativities planning for green infrastructure
maintainance.

Ranking of priority ecosystem services

0 ||II II|| III| II|| II|| ||II
1 2 3 4 5 [

Ecosystem service

Rank

[ I R - ]

[

B Murmansk MBEirovsk B Smolensk Moscow B Sevastopol

Fig.1.Ranking of detailed ecosystem services in model citiegind control; 2 temperatures mitigation;
3-biodiversity support; 4CQ sequestration; §ollution control; 6¢chromatic.

Keywords:ecosystem services, urban green infrastructure, geographical differences, prioritization.
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Abstract

Many factors influence the transformation of settlements into cities. The urban development of
cities depends on the environmental, historical, social and economic aspects. In the case of historic cities,
these aspects form a complex of the urbartwerk. Rome, Thilisi and Baku are ancient cities. The present
article discusses in detail all the factors (geographical, political, social, etc.) that influenced the formation of
the urban fabric of these historic cities. The research is based on thesanaii historical maps and
scientific publications. The study period is divided into the following stages: The ancient period, Middle
Ages, New period, Soviet period and Modern period. In the case of all three cities, many similarities can be
seen in the acient period and the Middle AgeEnviromentalfactors (proximity to water, relief defence
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function, etc.) were crucial for the city during these periods. Aspects of the use of geopolitical location
(proximity to international trade routes) are revealegkdr. In the following periods, the leading factors
affecting urbanization differ, and we finally come to the main distinguishing mark. Thilisi and Baku, unlike
Rome, experienced the Soviet period. At this stage, these cities are going through a conuifeeedynt
urban development path. In this case, it is interesting to compare Tbilisi and Baku. As for the modern
period, research has shown that the urban challenges that Thilisi and Baku face today have been familiar to
Rome since the 1970s and 1980sisTik why sharing their experiences is essential when planning for the
future.

Keywords:historic cities, urban fabric, incient city, soviet period, urban drivers.
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AlinaParanina RomanParanin

Abstract

The purpose of the report is to present the possibilities of complex studies of prehistoric cultural
objects based on the analysis of their sphtiharacteristics, reflecting various forms of the astronomical
calendar.

The unity of geographical space and time allows us to speak of a geographicalisgacentinuum.
Due to this unity, the time coordinate of geographical objects has great potemiaransmitting
information. This potential is of particular importance in the reconstruction of events remote from the
present.It is known that archaeological monuments act as archives and additional sources of information
about natural processes andients of the noHiterate period (Stone and Bronze Ages). Geoarchaeological
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research makes it possible to clarify the natural and climatic conditions, the age of relief elements, the
speed of tectonic movements, the processes of denudation and sedimentadiod to reveal traces of
natural events of a catastrophic nature. Navigation objects contain even more informatiey store
information not only about local conditions, but also about the planetary characteristics of the Earth: the
position and tiltof the axis, the speed of axial rotation, gravity, the lighting mode at the time of creation
and use.

These data make it possible to specify the age of objects, modern models of the development of the
Earth's nature (for example, through the assessmergratity, one can clarify the rates of denudation and
accumulation) and human biosocial evolution (astronomical navigation tools and technologies develop
abstract thinking and the effectiveness of all types of activities, are the basis of the worldvieanand
example rational organization of natural and cultural systems).

The tasks of identifying the instrumental functions of prehistoric objects are partly solved by the
methods of astroarchaeology, however, these methods work locatly individual objects Systematic
generalizations of these data are possible only on the basis of the sciences of the geographical cycle. The
most suitable for such a function is the geography of culture, which carries out interdisciplinary synthesis
and integration of data othe scale of the entire geocultural space, and is aimed at obtaining a model of an
integral system "natureulture" with a characteristic of its horizontal and vertical structure. Geographic
research methods and methods for verifying the results do notaté the archaeological sites and
enclosing landscapes, because are based on observation, measurement, mapping of objects, analysis of
these data from the standpoint of various sciences, including paleoastronomy and mathematical
geography.

Studies of chages in the structure of ancient objects for navigation purposes make it possible to
identify differences in the lighting regime, determine the direction and speed of changes in the course of
long-term rhythms of nature (the 185@ear ShnitnikosMaksimov huidification rhythm, the 26,00Qear
equinox precession cycle, the 41,098ar Milankovich cycle, etc.). The results of such work make it
possible to take into account lofgrm changes in nature, as well as the regional specificity of their
manifestationin the management of nature management and planning the economic development of
territories.

For a more complete realization of such opportunities, it is proposed to create a database (DB) that
reflects the functional relationships of the elements of thatural and cultural complex with each other,
with the surrounding geographic and outer space. The algorithm for creating such a database includes:

1) the study of an object by standard methods (measurement, description, comparison, metrological
analysis correlation with ancient systems of measures);

2) characteristics of the enclosing landscape (taking into account the evolution of the natural and
climatic conditions in the Holocene, the analysis of the dominant systems in the fracturing of rockeand th
directions of lineamentslinear tectonic structures that are expressed in the landscape);

3) astronomical and paleoastronomical calculations of calendar azimuths of sunrises/sets of the Sun
and Moon, the height of the gnomon of sundial calendars amel position of the midday shadow by
season (for the geographical coordinates of the object, taking into account differences in the physical and
astronomical horizons);

4) establishing correlations of the spatial characteristics of the object under stidyenclosing
landscape and astronomical indicators recorded at a given point;

5) comparison of the instrumental capabilities of the object with local and regional life support tasks
in different historical eras (including analysis of the location of dgect in the system of transport
communications);

6) definition of violations of the structure associated with natural disasters;

7) indication and reconstruction of natural transformations.

A large amount of information about the geolocation and stuuwet of cultural heritage objects is
provided by remote sensing of the Earth and GIS reconstruction methods.
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Prehistoric monuments can be involved in the development of recreational economy. Due to their
monumentality and attractiveness for touristfiey an be objects of display.

The navigational properties of ancient objects are an additional incentive for active tourist activity,
since it implies the possibility of field observatsoand reconstructions.

Keywords:prehistoric heritage, navigation, geogiaical methods.
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OF GREEN TERRITORIESEREVAN CITY

Sima Dayah Viktorya Knyazyah

1PhD, Candidate of Pedagogical Sciences, DoAemignian Stat Pedagogical University
after Khachatur Abovyan, Yerevaxrmenia;
2Master's degree, Armenian State Pedagogical University after Khachatur Abovyan, Y&reania
1 dayan.sima@mail.ryviktorya.knyazyan.99@mail.ru

Sima Dayan . Viktorya Knyazyan

Abstract

Yerevan is the economic, scientifigltural center of Armenia, a regional transporansit hub.
Yerevan is one ofhe oldest cities in the world, the 12th capital of Armenia. 1924 Al. According to
Tamanyan's master plan for the reconstruction and development of Yerevan, Yerevan wapaakcitgth
a population of 150,000, built of-&storey buildings divided intoeparate zones: administrative, cultural,
student, industrial, etc.

The administrative territory of preserttay Yerevan is only 22,328 hectares.

For the purpose of effective local sglbvernment, territorial administration, the city of Yerevan is didide
into 12 administrative districts, the population is 1077.6 thousand, that is more than 35% of the population
of the republic.

Currently, there is a construction boom in Yerevan, which is often accompanied by violations of
urban planning norms. The ince&in the density of construction in the center of Yerevan due to the
reduction of green areas leads to a change in the microclimate of the city. An important component of the
city's ecosystem is the green areas, which are the guarantee of the city'sH'hdbkir preservation is one
of Yerevan's priority tasks.

The urgency of the work is that the gegological condition of the environment of the city of
Yerevan is being studied, on which the anthropogenic impact is obvious.

The main goal of the work i® identify the geeecological problems of the city of Yerevan, to
discover the reasons for the reduction of the green areas of Yerevan, to find solutions, to use the need for
teaching geeecological knowledge.

In order to achieve the chosen goal, the daling tasks have been set:
A Analyze the state of the environment in the city of Yerevan
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A Identify environmental problems by increasing the area and reducing green areas, suggest possible
solutions for preserving the green areas of Yerevan.

Prediction: Aftermany studies and analyzes, we propose three possible levels of further development of
the situation in Yerevan.

1. Pessimistic (worst) level, when the intensive, condensing construction of Yerevan continues,
combined with the destruction of green belts andstorical monuments. Traffic flows lead to
permanent traffic jams. There are permanent pesticides in the city, high pollution of surface waters
and soils, the microclimate is deteriorating. Seismic risks, aridization and desertification risks are
increasing The number of diseases of the population has increased. As a result, Yerevan finds
himself in an ecological and social collapse.

2. "Stopped" / moderate / level, when the "natural” point construction of the city is stopped the loss
of green areas. Urban gelopment is carried out within the framework of the Master Plan
zoning projects. The system of environmental remediation measures is implemented to a limited
extent. The inhabitants of the city are insufficiently involved in the discussion and sokition
ecological problems. As a result, the ecological situation in Yerevan is not favorable, but not
catastrophic, the city center continues to be on the brink of a special situation in the ecological
disaster zone.

3. Optimistic (best) level, when the cityastively involved in international processes, as well as in the
PanEuropean process of sustainable landscape planning. As a result, Yerevan stops from being an
"ecological hotspot”, it becomes an ecologically prosperous city with a more favorable
microclimate.

In the process of continuous global urbanization, the challenges of sustainable development are
becoming more and more important for large cities. Many Yerevan residents consider a clean, well
maintained urban environment a prerequisite for qualitiylibe. The "Ecological Skeleton" of Yerevan area
should be the selfenewing landscape.

Keywords:administrative territory, Yerevan, geecological problems, seténewing landscape.
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Sima Dayan Tamara Khachatryan

Abstract

In the process of continuous global urbanization, the challenges of sustainable development are
becoming more and more important for large cities. Many of Yerevan residents considesira wielt
maintained urban environment a prerequisite for quality of life. The "Ecological Skeleton" of the Yerevan
area should be the setenewing landscape and Hrazdan gorge can serve as a component of the full
implementation of this function.

Since 1998 intensively, mainly "point" construction of the city center began, and the outline of the
General Plan was confirmed, taking into account the new political and economic conditions of the
transition period. As a result, there was an increase in the demdiconstruction, a reduction of green
areas in the city center with corresponding ecological consequences.

The construction works in Hrazdan gorge within the city of Yerevan, which create steep slopes, landslides,
are subjects to floods and landsliddscause of which all the environmental problems in the gorge area
conditioned by incorrect landscape planning.

Analyzing the urban development, landscape and ecological situation of the area, the relevant
legislative acts in force in Armenia, we have aea a Landscape Management Plan of Hrazdan gorge,
considering the area as a large public area, which can significantly unload the small center of Yerevan,
becoming attractive not only for locals but also for tourists.

Landscapairban reconstruction projecof the section of Hrazdan gorge, from Kyiv Bridge to Victory
Bridge. The aim of the project is to restore the original significance of the gorge, to include it in the green
system of the city, so that the only natural zone of Yerevan will be returnélgdetinhabitants. A new five
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zone zoning scheme is proposed, taking into account the availability of historical monuments. In each of
them it is planned to dismantle the existing structures in the area.
A The first zone, which is the entrance junction andaaéjnt to the Victory Bridge, is proposed to be

improved to install an amphitheater, taking into account the presence of monuments.

The second zone is given a sports function, as it is adjacent to the territory of Hrazdan stadium.

There may be stadiums araining platforms.

The third zone includes the children's railway, and here it is suggested to preserve the existing

significance.

The fourth zone is designed for leisure and walking, where open playgrounds can be placed.

The fifth zone is dedicated to aeime lowlands, which are very suitable for sharp terrain falls.
We propose to close the roads for cars, so that the whole area is provided for pedestrians and
cyclists, keeping only the access of ambulance and security vehicles. In order to make thiéorearea
accessible to other parts of the city, it is proposed to build a ropeway, which will create development
prospects throughout the city.

Keywords:Hrazdan gorge, incorrect landscape planning, landscapan reconstruction, new five

Zone zoning.
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Abstract

Today, Mediterranean countries are popular among tourists. Albania has become a relatively new
tourism destinationin Europe. It has a difficult history of tourism development due to isolation from the
outside world for a long period of time. Military, political, and economic problems in the country hindered
the development of the tourism industry.

This research isevoted to peculiarities of development of the tourism sector in Albania at the
present stage. Main stages and factors of tourism development are identified. It is shown that the country
has a favorable geographical location, rich natural, climatic, reicneal cultural and historical resources,
and a distinctive rural atmosphere. This contributes to development of various types of tourism, such as:
educational, historical, archaeological, ethnic, medical, beach, sports, festival, etc. However, the
recreaional, historical and cultural potential is still not being used enough.

The impact of tourism on the country's economy, including GDP and employment, is analyzed. State
of the tourist infrastructure is characterized, level of development of which hintte¥sdevelopment of
tourism. It is shown that the country as a whole has positive trends in tourist flows dynamics and
expansion of their geography. But COMMD pandemic has negatively affected the values of these
indicators. European countries are the dieais in inbound and outbound flows of tourists in Albania. The
problems and prospects of tourism development in Albania are revealed. For effective functioning of the
tourism industry, it is necessary to develop a strategy for the industry development.

Keywords: tourism, international tourism, factors of tourism development, problems and prospects
of tourism development in Albania.
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Elena S. Zelepukina Svetlana Gauvrilkina
Abstract
Highland regions are key to rwoff formation of the largestivers and undrained basins water supply

as well so far have been unexplored due to difficulties of access, sparse population and inadequate
transportation.

The most relevant factor for the specificity of the landscape structure in arid climatic corglison
humidification, or rather redistribution of scarcity of precipitation by surface roughness, widespread of low
permeability surface, additional moisture inflows as a result of permafrost of active layer defrosting, etc. A
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study is aimed at reveals thgeculiarities of morphology of the highland arid landscapes based on the
analysis of redif quantitative characteristics.

Landscape structure is understood to mean the spatial distribution geosystems of the local level
which are defined by landscape sitwsd dominant plant communities and soil. Geosystems landscape sites
were identified by the landforms, slope, type, composition, thickness of surface sediments as well as
migration regimes. The time dimension has not been possible to cover in depth here.

Mongun Taiga mountain massif located in the western part of the Tuva republic (Russia) has been
used as a model. This choice stems from the ability to verify the results of morphometric analysis due to
ample material blongterm field observations.

The anafsis of arid highlands landscape structure on a combination of several morphometric
parameters and remote sensing data has been conducted.

There has been shown that the morphological split into architecture it is essential to classify varieties
as homogeneus parameters areas describes landscape sites with high precision. It has been determined
GKFG T @SNFXr3IS EfdAGdzZRAY It SyYydNRBLRE 2F RAAGNAOdzIA 2
significantly reduced using morphometric characteristitthe entire vertical profile.

Combining field trials, cartographic and remote methods makes it possible to assert proposed set of
morphometric characteristics is able to output plant cover horizontal structure. It can be used for
automatic interpretation of inacessible areas of Inner Asia as well as in forecast evaluation (predictive
analysis) of landscape structure transformation as a result of spontaneous or hinchzced changes.

Keywords landscape structure, Monguhaiga mountain range, morphometric paramet of the

relief.
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WEAK EARTHQUAKESAAACTOR OF MANIFAESBION OF EXTREME
EXOGENOUZROCESSBSTHE MOUNTAINS
OF THE CENTRAL CARTA
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Vadim Karavaev Anatoly Gorbunov Sergeiy Seminozhenko

Abstract

The study assumes that the processesoagged with the accumulation and movement of clastic
material - landslidescree and debris flows, have a cyclical nature and are subject to the complex effect of
several timevarying factors air temperature, precipitation, frost weathering and seisnmjiciamong which
earthquakes are one of leading. The novelty is their joint consideration. The cycle of development of
extreme exogenous processes (hereinafl&EP), during which some cause others, can last for a number
of years. Cycle scheme: after largeudflows in the mountain landscape as a result of landsdiciee,
channel processes, avalanches, clastic material begins to accumulate. Upon reaching the critical mass, even
with a weak influence of any of the factors, the next descent occurs.

73


mailto:karavaev@igras.ru
mailto:gorbunov.ol@mail.ru
mailto:grey_wolf.88@mail.ru

Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, , Risva@ntance
Mode-"1_ =" 1.0 ,"i-y o, ter, "1 I e T e
S I P - I I e T B IO P I

The study eea is part of the seismically active southern part of European Russia. Seismic events of
great strength always lead in the mountains to the beginning of exogenous processes or their
intensification. In the proposed work, we give priority attention, fiaétall, to weak and mediursized
earthquakes, which occur much more often, with a delay in the effect, and which act in conjunction with
other factors that increase the activity of debris flows, avalanches, screes, rapid landslides and rockfalls.
Analyzingdescriptions of sensations from earthquakes of various strengths and evaluating the movement
of clastic material as a result of their action, we decided that the minimum value that should be taken into
account in our work is 3 points.

Since 2009, in orddp study the specifics of exogenous processes in the Central Caucasus, we have
been conducting research on a territory representative of the entire regionthe basin of the upper
reaches of the Cherek Balkarsky river, above the village of Upper iBalkad the basins of its sources
Karasu and Dykhsu. In these places, the cycle is from 3 to 6 years. The prerequisite for the completion of
the previous EEP cycle in the summer of 2017 was the joint activity of several factors, and, to a large
extent, rot immediately, but in advance.

The study area is affected by earthquakes, the epicenters of which are located in various places,
sometimes located at a great distance from it. The calculation was carried out according to the formula:

J=22+16-M—-31VR*+h?,

where J is the intensity of the earthquake, in points; M is the magnitude; R is the distance from the epicenter ilmé&m; h is t
depth of the epicenter, km; 2.2, 1.6, 3.1 are regional constants.

Graphs of factors that change over timfer the convenience of analysis, are placed under each
other on the same time scale. In addition to earthquakes, they display air temperature, precipitation and
frost weathering, reflected in the number of air temperature transitions through the freegoigt - zero
degrees Celsius.

As a result of the study, it was revealed that in addition to the preparatory role, in the EEP cycle,
weak earthquakes perform the function of a "trigger" for large debris flows. So, in July 2012 and July 2017,
when similar deris flows completed the next cycles of extreme exogenous processes in the study area,
weak 3magnitude earthquakes served as a "trigger" in both cases and, in the second case, to a much lesser
extent, - a slight increase in air temperature, which increésiee melting of glaciers in the highlands.

Keywords: formation factors, earthquakes, cycle, extreme exogenous processes, mountain
landscape, clastic material, Central Caucasus.
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Ibragim Kerimov Lyubov Makhmudova Kseniya Myachina

Abstract
The article deals with the issues of creation and functioning of the carbon polygon of the Chechen

Republic on the basis of GGNTU. acad. M.D. MillioistnehThis polygon includes 6 reference sites,
including a carbon farm. The purpose and main tasks of the carbon range are listed. The landscape features
of the reference areas are described. Modern equipment has been installed at the landfill, inclading a

ecological and climatic station, a weather station, a gas analyzer and other equipment.
Keywords: climate change, carbon polygon, greenhouse gases, landscapes, weather station, gas

analyzer
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ZulfiraGagaeva Ibragim A. Kerimov

Abstract

In the history of geographical researches of the Caucasus, including the North Caucasus, there are
several periods of researches. Modern studies have become a continuatistianitific research in the
Caucasus, laid down at one time by academic ("physical") expeditions of the second half of the 18th
century.

This work is devoted to the activities of the famous landscape geographer of the 20th century N.L.
Beruchashvilg the founder of the original scientific school of dynamic landscape science, which originated
in world sciences. In the twentieth century in geographical research (in the study of landscapes, PTK), in
connection with bringing to criminal responsibility, detectiof insufficiency to obtain meaningful results.

And they (traditional approaches) do not solve many issues. He noted that the prevailing in the second half
of the 20th century. the situation in geographical science is the insufficient use of only exseptio
(including territorial ones) in the study of natwtalrritorial complexes (Bereuchashvili, 1986).

Even at the beginning of his scientific activity, N. Beruchashvili's important polygon landscape
research was the Martkop Physigakographic Station (MFS3}. Here, a program of yessund daily power
was implemented for the operation and dynamics of the natdeatitorial complexes. These studies are
not required for that time. On the basis of the studies carried out, models of the structures of mountain
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NTCs were created, based on measuring the flows of energy transformation, moisture circulation and the
biogeocycle (Four dimensions of the landscape, 2006). Research on the MFGS revealed to the scientific
selection and frequency set a description of therandnnual state of elementary naturébrritorial
complexes, including "nodal" daily bases corresponding to the seasonal situation, weather conditions and
the dynamic trend in the development of natusrritorial complexeg; stexes.

At the stationary legl of consumption, daily researches of geosystem states from 1971 to 1992. One
of the results of the researches was the landscape map of the Caucasus (M 1:1000 000, 1979). The creation
of the map is based on aldvel classification of landscapes (clagpet subtype, genus). This map is still
considered one of the most detailed and systematized landscape models of the Caucasus (R.
Gachechiladze, D. Nikolaishvili, N. Bolashvili, N. Jamaspashvili, 2017).

GIS and expert systems have become the most importanis for modeling processes in
landscapes. N. Beruchashvili was one of the first to apply advanced technologies for data processing and
GIS development. In addition, at the end of the twentieth century published work related to the use of PC
in geography{Beruchashvili, 1992).

The wellknown work of N. Beruchashvili (Four Dimensions of Landscape, 1986) has not lost its
scientific value and is a reference book for many observations dealing with the problems of temporal
analysis and synthesis of natutatritorial complexes. The range of issues that are discussed in this book
(understanding the state of the NTC, the theoretical foundations of the spetigloral analysis and
synthesis of the NTC, the temporal structure of the facies and the synthesigxa@ssin time and the
specifietemporal synthesis of geomasses, geohorizons, stexes, elementary NTC, etc.) identifying problems
coverage of research studies that have been highlighted by scientists.

N. Beruchashvili experience of visiting foreign geograph&nd this does not prevent him from
using the best advanced ideas for the development of geographical research in Georgia. N. Beruchashvili
actively cooperated with foreign colleagues. This collaboration resulted in a bealtbored by Gabriel
RougerigGéosystémes et Paysages: Bilan et Méthodes, Armand Colin 1991).

At present, in the studies carried out in the North Caucasus, related to the carbon polygons, it is
possible to use the ideas of N. Beruchashvili to conduct regular studies in relatioa stuttly of climate
changes.

Keywords: N. Beruchashvili, Caucasus, landscapes researches, methods, stationary
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LANDSCAPGEOPHYSICAPPROACH OF NBERUCHASHJVILI
IN THE STUDY OF CARBDYNAMICS IN MOURAIN LANDSCAPES
(ON THE EXAMPOEF THE CHECHEN RERC)B
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Ibragim Kerimov

Umar Gairabekov Alexey Gunya

Abstract
The study of carbon dynamics in mountain landscapes is an important task in the context of current

problems of climate change. The problems of this area carcdnditionally divided into two groups of
problems that have not yet been fully resolved: 1) how to ensure the representativeness of measurements
of the carbon balance in mountains with a large fragmentation of natural condititargie amplitudes of
heights, variability of heat and moisture fluxes, dissection of the relief, a variety of succession states
vegetation, etc.? 2) what elementary operational units should be taken as the basis for further data
synthesis?In the mountains, the representativeness point data for measuring carbon balance is

complicated due to the influence of the following three main groups of factors:
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1) gravitational energy of slopes, leading to a constant redistribution of matter and energy;

2) high intensity of hydrothermalrgdients in height, exposure, in mountain valleys of various sizes and
strikes, which makes it difficult to obtain averaged data for spatial areas of various dimensions and
orientations;

3) A complex mosaic of soil and vegetation cover, due to differeinci® conditions of vegetation growth

and soil formation, as well as due to the uneven age of natural components (GennadievGEa@bekov,

2012, 2016, 2020).

In answering the question of what spatiotemporal operational units should be taken as tieefbas
further data synthesis, it should be noted that approaches to studying processes, mairdgachemical
and biological, prevail in the work on carbon measurement. The elementary operational units, which are
taken as the basis for further data syesis, are the components of the biogeocycle.

The landscapgeographical approach, where the emphasis is not on processes, but on structures in
their spatial and temporal resolution, is given little space. Meanwhile, the widespread use of remote data,
which primarily reflects the structural features of natural geosystems, increasingly leads to the need to use
a landscapsestructural approach. The study of the relationship between process and structure is an
important area to which N. L. Beruchashvili devolésiresearch. One of the approaches, which is based on
the study of not individual processes, but the landscape as a whole, is the landpaapleysical approach
developed by N. L. Beruchashvili (Beruchashvili, 1972, 1983, 1986, 1989). The universkdr lihsis
analysis and synthesis of natural components is thealed geomasses, which simultaneously carry both a
structural characteristic (vertical and lateral structure of natural complexes) and reflect a specific process.
The term geomass itself wagroduced instead of the more cumbersome name "elementary structural and
functional part of the natural complex." At the same time, the prefix "geo" indicates that the essence of
geomass is not reduced to weight, but reflects a certain state of strucamek functioning (structure
process) through the measured parameters. Geomasses have properties that can be measured: size, color,
weight, spectral reflectivity, etc. The classification of geomasses is based on the characteristics of their
state of aggregabn and the main structural and functional features associated with this composition. The
following classes of geomass are distinguished: aeromass, phytomass, zoomass, mortmass, pedomass,
lithomass, hydromass. In fact, all geomass classes contain carbdfenent proportions and states. Types
of geomasses are distinguished within classes based on differences in the functional purpose of geomasses.
Classes and types of geomasses in the description of a particular natural territorial complex have their own
short designations: Aaeromass, Pphytomass, Zzoomass, M mortmass, S pedomassL- lithomass, H
hydromass.

Each of the geomasses has its own parameters. Thus, for air masses, temperature is important:
cryothermal (frost), nanothermal, microénmal, etc. are distinguished. For hydro masses, the amount and
state of water in the natural complex. The degree of decomposition is important for mortmass. A set of
geomasses creates specific combinations in space and time. The layered combinatioma$ggnin the
vertical profile of the natural complex (the layer facing the main external source of emetigy Sun)
creates geohorizons. They are responsible for the spectral reflectivity, form the indicators underlying the
measurement of vegetation indés. On the images of the visible range, we primarily distinguish
geohorizons (Gunya, 1990). Knowing the relationship in the chain "hy@gleorizongeomassprocess”,
one can recognize various processes in landscapes, including those responsible fobdinebedance. We
used this technique in the mountainous part of the Chechen Republic when describing the natural
complexes inluded in the carbonic polygon.

Key wordsilandscape structure, carbon balance, geomass, mdtomplexes, carbonic polygon.

Ackrowledgment The work was carried out within the framework of the state task of Academician M. D.
Millionshchikov GSOTU: No. FZR021-0011 "Study of sequestration and emission potential of the carbon
landfill "EcoGrozny" and development of scientificabiygéd decarbonization technologies (on the example
of the Chechen Republic)".
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STRUCTURE AND FURGITING FEATURES OBMMEDITERRANEAN
LANDSCAPES OHE NORTWESTERNAUCASUS

Marina Petrushina

PhDof GeographyAssodate Professor, Department of Physical Geography and Landscape Science, Faculty of
Geography, Lomonosov Moscow State University, MosEagsia
mnpetrushina@mail.ru

Marina Petrushina

Abstract

The structure and some features of the functioning of dléditerranean landscapes within the
North-Western Caucasus have been revealed on the basis of field landscape profilimgppitig, analysis
of remote sensing data, phytomass determination. These landscapes with high biodiversity and rare
species of flora and fauna are formed on the Black Sea coast of Russia in the mostasteth area of
Mediterranean ecosystems.

CKSN&AKE Dbl GdzZNE wSaSNBSs (KS 2yfé& 2yS LINRPGSOGA
the main object of study. It was established in 2010 and is a model area for explorihdesliterranean
landscapes, including their restoration after prolongedhaopogenic use in certain geosystems. Special
attention was paid to vegetation and its relationship to external factors and other landscape components
to identify possible responses to climate change.

To monitoring the dynamics and functioning of landsssmpand their components, detailed
description of transects in model basins were also carried out. The-tagje landscape maps and profiles
were compiled; the main factors and basic regularities of the spatial organization of vegetation and
landscapes we revealed.

The predominance of slope geosystems of maximum diversity, altitudinal zonation, the asymmetry
and inversion of nature complexes are typical for the landscape structure of the region. The south slopes
facing the sea are characterized by masimplex structure due to ability of geosystems of seism
gravitational landforms of different age with high biodiversity including Mediterranean species such as
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juniper (Juniperus excelsa, J. foetidissima, J. oxycedrus), pistachio (Pistacia mutica), eakis(Qu
pubescens), etc., which is also reflected in the functioning of the landscapes.

Some features of the primary vegetation succession stages after logging, recreational use and fires,
including a major fire in 2020 were identified. Much attention hae also focused on the largka
contact zone with geosystems of different types of coasts. The study of aboveground phytomass stocks,
carried out in accordance with the methodology used in the expeditionary works, revealed that the stock
of the stand in sb-Mediterranean landscapes in juniper and pistachiniper woodland varies from 5.3
t/ha to 49.8 t/ha and up to 72 t/ha in hemixerophytic oak forests. Stocks vary greatly depending on
closeness, bonitet, and species composition of the forest. Dry hedoscphytomass stocks vary from 0.3
to 20 cwt/ha, reaching the highest values in pistaghioiper and juniper woodlands with developed
herbage.

These forests were also generally characterized by low stocks of ash elements in the herbaceous
phytomass (1.83.3 cwt/ha) with reduced ash content of the dominant grasses. Recommendations on
vegetation and landscape monitoring in the Reserve and planning of the neighboring territories are
suggested to strengthen its role in the sustainable development of the megio

Keywords: sub-Mediterranean landscapes, the Black Sea coast, structure, functioning, nature
NE&SNIBS a! GNRaKéE
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IDENTIFICATION GATIONAL LAYOUT
AND POTENTIADPPORTUNITIES FORKGJLTURAL PRODUGITIO
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BASED ON LANDSCAPBLTIFACTORIAL APPRBA
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Abstract
It was elaborated a method of agexrosystem ranking for feijoa culture and forest ecosystem in one
of regions of Western GeorgiaAdjara subtropical humidified zone. On the basis of mineralogical and
morphometric analysis (biometric parameters, beginning and of growth, beginning of fruit ripening and
mass ripening, frost resistance etc.) of feijoa culture (Feigoa selliowiana) and by rriatige approach
6S KI @S S@I fdzr SR Odzf §dzNEQ& NI GA2y It RANandIR2aAldAZ2Y
The main accent was made on geomorphological (relief, inclination, exposition) andliagatic
(sum of active temperatures, hydrothermal coefficient, temperature conditions, physical and chemical
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features of soil) factors. As a result of implementedingna landscape zone with agricultural resources
potential and hypsometrical levels optimal for developmenhfeijoa culture was revealed.

During the research we also revealed corresponding -egasystem zone, compatible with feijoa
zone, evaluation of wglity of forest land and determination of ecosystem and its indicating character. For
determination of compatibility of feijoa plants and distribution of forest ecosystem we have created a map
of largescale ecosysins and geanformation system.

By Cartoetric and geographimformational analysis it became possible to find information about
types of forest ecosystems, areas occupied by them and their share in researched zone.

Keywords: agricultural resource potential, Etalenodel, , Landscape, Multiflorial analysis,
geographical zoning
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Abstract

Exclusive geogphic location of Georgia, broadly contrasting natural conditions and high quotient of
landscape placement in this country make possible abundanu#® divergence of unique natural
monuments.

A natural monument is a geomorphological and hydrological makseparate specimens of plants
and/or fossilized objects of live organizms, as well as a territory where rare, unique, limited in space
ecosystems having high esthetic chracteristics are distributed. A natural monument may be a cave, a gorge,
a mouth of ariver, a waterfall, a lake, a grove of the forest, a sanctuary of rare plants and animals and even
one tree (for example, 180GQear old conifer tree in Batsari preserve). Each monument has scientific,
historical, ecological and educational and estheticigand it needs special protection.

However, in our view, stemming from their importance and -@fienature, the objects depicted
here are of equal value. Besides, the nature of Georgia, in spite of the diligent work of scholars for many
years, still hidesnany natural beauty spots remaining still beyond scientist eye.

Search for them, their study, making access roads and inclusion in tourist routes will raise tourist
potential of the nation and will make Georgia attractive for local and foreign visitors.

Keywords:monuments, Krubera, limestone, Akhibokhi
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SOME ISSUES OF SRAINDENTIFICATION, BBILISHING
OFHIERARCHY, SEPARAIABD MAPPING OF CUIRAL NATURAL
TERRITORIAL COMPLEXEN THE EXAMPLET®HEFOOTHILLS
OF THE SAGURAM@LM RANGE
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Thilisi, Georgia
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Robert Maghlakelidze Giorgi Maghlakelidze

Abstract
On the bais of the Landscape Convention of the Council of Europe, the landscape became one of the
most important key research object into geographic scientific research. According to this Convention,
"Landscape” is an area perceived by people whose nature is thet i impact and interaction of natural
and / or social factors (Council of Europe, 2000).
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Currently, with the understanding of "Landscape”, the concept of “cultural landscape” has also
obtained the unusual popularity that has been introduced in thergiific application by A. Humboldt, O.
Schiutter, K. Zauerna B. SemioncWianChanski inXX century. The UNESCO World Heritage 1992
Convention examines the concept of "cultural landscape" as "the common creature of nature and human ".
The new approachottoday's "landscape" and "cultural landscape" is dramatically different from traditional
approaches of these concepts. Therefore, many things in landscape science and research are to be
reevaluated, a new vision is to be develop&that is the differene between "culturalandscape" and
"natural-landscape” unit according to the new approach? We believe that the legend of landscape
cultural map should reflect the landscape organization as a process, the outcome of assimilation and
conceptualizing of theerritory by tha or this culture(s) includingoth as modern and hereditary features.

By doing so it coincides with differentiation of natural units of the territowy not by its copying.

The report discusses some issues of spatial identificationpksitieng of hierarchy, separation and
mapping of cultural naturalerritorial complexes on the example of the foothill landscapes of the
Sagurameyalon ridge (Martkopi physiecgeographical station). Also, a comparative analysis of the new
map compiled byus with the map of naturalerritorial complexes compiled on the basis of the old,
traditionally based naturagjeographical station area of Martkopi has been done.

Keywords:Landscape, cultural landscape, natural landscape
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GEOGRAPHICAL ORIGANAES OF POPULOUSSIBF VILLAGE
SETTLEMENTS IN AD2AR

Merab Putkaradze
ProfessorDr. GeographyDepartment of Geography, Fatuof Natural Sciences and Health Care,
Batumi Shota Rustaveli State UniversipU), Batumi, Georgia
merab.putkaradze@bsu.edu.ge

Merab Putkaradze

Abstract

On the kackground of world's urban lifestyle the decreasing tendencies of village population is
clearly outlined, which is characterized with regional originalities and related to some particular social
economic issueslhe existed trend constitutes one of the dleages and quite urgent matter in Georgia,
especially in Adjaria.

Recent changes in village displacement of the region influences over its demographical development
and population’s territorial organization. The main aim of the study is to find out th&n nopics of
populousness of village settlements in Adjaria; establish quantitative and qualitative properties of
populousness of village settlements; evaluate geographical originalities of changes performed in village
displacement and its further develagent tendencies.
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As a result of the study, there was determined that in 12834 years, the amount of village
population, village settlements and the number of heavily populated villages were decreased. The number
of smallest, very small and small viksgwas increased and the number of big, very big and the biggest
villages was decreased.

The relative share of population and heavily populated villages decreases together with elevation's
increase. During the recent years, as a result of bring into fiveeadministrativeterritorial changes and
0KS avYz2dzyil Ay €l GKS at2g AYyONBFaAy3ad G§SYyRSyOA
future allows the possibility to project the stability in development of populousness of village settlements.

Keywords:Adjaria, population, displacement, village, populousness.
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Merab Mgeladze Antaz Kikava Khatuna Chichileishuvili Rusudan Diasamidze

Abstract

Studies conducted in the Adjara region to assess the features of modetforsnihg processes and
soil geography show that the factors affecting soil formation are charactebyeertain specifics and have
a significant impact on the geographic distribution of soils. In particular, the relief formations of Adjara,
despite the fact that they are largely located perpendicular to the circulation of moist air masses, do not
create asharply restrictive zone and do not cause their condensation in the form of precipitation (snow,
rain). Most of the moist air masses invading Adjara begin to transform mainly on Mount Mtirala and the
AdjaraGurian and Shavsheti mountains near Batumi, pad of them goes into the inner mountainous
Adjara. The soils of the region as a whole are characterized by a vertical type of distribution. At the same
time, ash (Humic Cambisols) and yeHash (Stagnic Luvisols) soils, common in the regions of Khulo,
Shuakhevi, Keda, Khelvachauri and Kobuleti, in some cases form series (catenas) according to the nature of
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their distribution. Red soils are formed by intrazonal distribution in the territories of Khulo, Shuakhevi and
Keda. They are somewhat similar to bathd soils (Ferralic Nitisols) and mountain forest ash (Humic
Cambisols). Most of the soils in Adjara are subject to excessive agricultural impact, and at the same time,

without carrying out any soil protection work, plowhsgwing is carried out, espedialon large slopes
(200-300 m), what enhances the erosigienudation processes of these soils.

Keywords:Adzharia, soils, air masses, regularity.
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Abstract

In recent years there has been a great demand for proteins of animal origin, in which the
bioresources of the seas and oceans have made a great contribution. Hydrobionts in biological resources,
including mollusks, are characterized by high contenpuatein substances. However, the proteins of
mollusks, unlike the proteins of other animals, are easily assimilated by the body.

In this regard, Rapana thomasiana Grosse (Mollusca, Gastropoda), a member of the class of
Gastropods, which entered the BlaSlkea from the Sea of Japan, is interesting for the Georgian Black Sea
coast. Since Rapana has gained great economic importance in the Black Sea, it is necessary to study some of
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its bioecological issues. This will allow us to better appreciate the nutaitiealue of this mollusk, giving us
the possibility of exptraction and practical use of Rapana.

From bieecological issues, using the appropriate methods, we have studied the chemical
composition of mollusks proteins, fats, water and ash contentaccordng to the size classes during the
year and seasons. In each size class, the survey was repeated three times; Bisaastopnal dynamics of
the relationship between the mean values of the shell, total, raw and dry body weight; Feed rédficand
Cs137content of radionuclides, as well as multifactorial and bacteriological analysis of water.

According to our research, the average chemical composition of Rapana thomasiana Grosse of the
Black Sea during the year was as follows: water cont@t 01%, fat- 1, 41%, proteins 20, 15%, minerals
-1, 81%. It has been found that the chemical composition of Rapana is not constant in our region. It varies
according to the seasons of the year, which is related not only to the biological condition of the mollusk
but also to ecological factors such as the season of the year, water temperature, food base and other
factors. The obtained results of the research show that Rapana meat has a high nutritional value, which
indicates the prospect of using this mollusk food and industrial purposes.

As a result of the study of the various components of the mollukk relation of the average values
of the raw and dry weights of the total body of the shell to the length carries a seasonal character in classes
of different sizes.

A study of the Rapana feed coefficient prevalent in the study area showed that it varies in different
size classes according to the seasons.

The study of mollusk radioactivity in different size classes showed that Il size mollusks of 3.2 &d..0 Bq
were distinguished from the Rapanas taken in Kobuleti region with the ability to accumulate radionuclide
Cs137, size | Rapanas 244 + 32 Bqg/kg were distinguished wiitha€cumulation activity.

Judging by the results obtained at two different samplpaints, the activity of radionuclide 137Cs
was high in the samples taken in Kobuleti district (2.9 + 1.0 Bg/kg), and #iORapanas caught in the
vicinity of Batumi Cape (210 + 14 Bq / k@).locations were taken for muiglement analysis: the
confluerces of Kintrishi and Korolistskali with the sea; Kvariati, Gonio, Chakvi and Pichvnari beaches; The
coast adjacent to Batumi port. Based on the study, it was observed that the concentrations of Al, As, B, Ba
do not exceed the maximum allowable concentratio

Below the detection limit are the elements: Be, Sbh, Ti, Tl, V, Li, Se, Hg, Cd, Mn, Mo, Fe. The lead
content in seawater exceeded the maximum allowable concentration at the confluence of Kintrishi River
with the Sea0.0540 mg / | (Kobuleti location)h& content of Phosphorus and Zinc exceeded the maximum
allowable coefficient in almost all locations except Kvariati, Gonio and Pichvnari beaches. The content of Cu
was higher than the maximum allowable concentration in the coastal zone near the portwhiB@.39
mg /1) and at the confluence of Kintrishi River with the Sea (0.048 mg /).

The high permissible concentrations of Pb, Cu, Zn at the confluence of Kintrishi River with the Sea
may be due to the proximity of the building materials and concrglant ¢ a [ SIA ¢ = Fa oSt f
/ SYGSNE (2 (GKS YAYOUNARAKA . NAR3ISP® LG Aa y20Se2NIK
seawater), are immediately involved in metabolism and undergo transformations.

Their inorganic compounds bind tine buffer system of seawater and are converted to weakly
soluble hydroxides, carbonates, sulfides, phosphates. In addition, they form -org&hic complexes.
Under the influence of living organisms, Hg and As undergo methylation, making them much more
dangerous. Hg, Zn, Pb, Cd, As, when found in food in the human body, cause serious poisoning, as their
coefficient of material accumulation varies from hundreds to several thousand.

Keywords:Black Sea Rapana, chemical composition, biometrics, radionuaigesental analysis of
water.
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Abstract

In order to determine the current ecological situation, the introduction and assessment of
biodiversity of natural landscapes in the vicinity of Shuakhevi HPP, as well as soil analysis, is relevant in the
light of the construction and eration of cascading hydropower plants in the Adjaristskali gorge. The aim
of the study was to conduct a background study of the main habitats of the areas around Shuakhevi HPP,
multi-elemental analysis of the soil at selected locations and assessmets faftility level. 3 locations
were selected for the study; Shuakhevi Borough, Shuakhevi catchment area and Shuakhevi HPP adjacent
areas.

On the slopes surrounding the study area natural habitats of high and medium conservation value
are developed, whictperform the most important ecological functions: speeresh mixed deciduous
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forests (Castanea sativa, Alnus barbata, Carpinus caucasica, Fagus orientalis, etc.), oak forests (Quercus
dschorochensis, Q. hartviiana), mixed forests (Picea orientalis, Alnefmaniana, Fagus orientalis,
Carpinus caucasica, Castanea sativa, Alnus barbata, etc.), degraded spruce forest (Picea orientalis), forests
with coniferous deciduous species (Quercus dshorochensis, Fagus orientalus, Ulmus glabra, Carpinus
caucasica), Revside forest areas (Alnus barbata). This area, along with floristic and cenotypic diversity, is
distinguished by the abundance of relict and endemic species (Ficus colchica, Hedera colchica, Staphylea
colchica, Buxus colchica, Quercus dschorochensis, asmamrotundifolium, Linaria adzharica, Cyclamen
adzharicum, Astragalus sommieri, Osmanthus decorus, Galanthus woronowii, Cirsium imereticum, etc.),
species included in the red lists of Georgia and Adjara (Castanea sativa, Buxus colchica, Juglans regia,
Quercus hartwissiana, Ulmus glabra, Staphylea colchica, Osmanthus decorus, Astragalus sommieri, Arbutus
andrachne, Ostrya carpinifolia, etc.). The study showed that the HPP infrastructure facilities and their
operation pose a risk of activating the processédragmentation, degradation, ecological imbalance of
natural habitats and expulsion of rare and endangered species from ecosystems.

In the 0z40 cm layer of soils taken at selected locations, the pH in the water extract range8s76.7
(transition from reutral to weak alkali). Soil alkalinization was observed at the location of the Shuakhevi
HPP catchment area. Humus content is low (0-248860) in soils taken from Shuakhevi and Shuakhevi HPP
catchments. Soil extraction near Shuakhevi was carried out uodest cover, so the humus content here
is average- 4.2%. Consequently, the soils are poor in total nitrogen in Shuakhevi and Shuakhevi HPP
catchment locations (0.1®.34%), and near Shuakhevi HRRerage (0.405%). Mulélemental analysis of
soils rewaled that the macronutrients are dominantAl, Fe and Si. The content of K, Mg, Ca, P of
macronutrients necessary for the plant is average or below average. Toxic elements are below the
detection limit: Cd, Cr, Hg, Li, Sb, Se, Ti, Tl, V, Pb. Mangarmgsatdo all soil samples exceeds the
maximum allowable coefficient, the concentration of toxic element8s and Ba is higher than the
maximum allowable coefficient at the locations of Shuakhevi HPP and its catchment area, and Mo
concentration is highethan the maximum allowable coefficient near Shuakhevi Municipality.

Thus, a background study of Shuakhevi HPP natural habitats and an assessment of soil fertility levels
revealed that all habitat types at the study sites are natural and have high andumecdtnservation
values. They are located in the area of construction and operation of hydropower plants and thus they face
a real threat, namely: deforestation, flooding, development of erosion and landslide processes, reduced soil
fertility, which ultimaely leads to the disruption of ecological stability of natural landscapes.

Keywords:Adjaristskali gorge, habitats, soil, macamd microelements.
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Abstract

The purpose of this article is to identify the problems, challenges in green construction and suggest
measures to eliminate them. Based on the state of landscaping, administration, availability of properly
gualified planting specialists in different bigie& of the country and the analysis of their qualifications, the
main problems have been identified, and the ways to solve them have beeififsefarticle mentions that
landscaping of populated areas has always been a means of aesthetics of the envirpardetdgrminant
of health, comfort and relaxation of the population. However, it is accompanied by a number of problems
that are individual to each city and require study. However, there are general ones that are discussed in the
article.

The first problenin the field of green construction is the lack of "greenery and ecological services" in
some large cities. The planting service is tied to the cleaning service in the main case, which is totally
unacceptable. As becoming a green construction spec@ésgner requires a lot of trainings, practical
skills and relevant experiencélence the second problem highly qualified specialists with extensive
practical experience in the field of planting are rare. It employs mostlyspatialists who are wedluited
to this business, while those who graduate from the orchpadk farming course mainly return to the
social sphere on their own or with a changed specidltye third problem is the lack of properly arranged
and qualified staff of ornamental woody nurses. It is noted that imported planting material is very
expensive and is not adapted to local sdimatic conditions. While locally grown plants are relatively
inexpensive, they thrive and boost the local economy as well.
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The problem is also that in b cases the landscaping projects are done by specialists, and are
implemented by another group that won the tender, who in most cases, have no idea to take into account
the author's intent, which is why the planting site does not look profée problemis the further proper
operation of the facilities, which is again due to the low qualification of the service staff and the lack of
special landscaping services in this regdrde key of solving the challenges in green construction are in
solutions of theabovementioned problems.

Keywords: green construction qualified planting specialistornamental woody nurseriesspecial
landscaping services
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THE CONCEPT OF "PROTNED LANSCAPE" AND STRATEGYTS USE
ON THE EXAMPLE OFEFOOTHILLSF THE TRIALETI RIDG

Neli Jamaspashvili

Doctorof Geography, DocenEngineer at EdtationatScientific Geographical LaboratpBepartment of Geography,
Faculty of Exact and Natural Sciendeane JavdkishviliThilisi State University (TSU), Tbilisi, Georgia
nelijamaspashvi@tsu.ge

AP R - O T R AN o B B A O B
ST A AL S I R
r — 4’~a~mc~ ~
< * L *
lo _tph h~Jo ¢ &e¢’y e h .~ x ;*eeoo 1 0 *h’:‘*oh‘;t,_pmhcd'ht:ao et 1
- x TUgt t to e .eg-x” Fmt mt  Te & gpmmx ° ~ hmte e eh.m t t 6 1
CF T, m 3 Thx oY

Abstract

On the territory of Georgia, the strongest transformation
of landscapes takes place in the vicinity of Thilisi. In the last
quarter of the 20th century, there was antensive growth of
the city - all large territories were allocated for urban
development. The outskirts of Thilisi became the territory of
intensive dacha construction. At the same time, the type of
traditional farming was changing. All this led to theosigest
transformation of landscapes in the vicinity of Thilisi. However
there are still small areas of relatively slightly altered
landscapes in which traditional forms of farming, a kind of
cultural heritage, have been preserved.
This was realized in ¢hsecond half of the 1980s and therefore
a decision was made to establish the Bevrety sstaiionary
(the letter of the rector of Thilisi University N. Amaglobeli
dated 05/16/1988 and the Resolution of the Council of
Ministers of Georgia No. 10 dated Jany 9, 1989).

© oactx

Neli Jamaspashvili

The Central part of Small Caucasus and its surrounding of territory are rather well investigated in the
landscape-geophysical attitude(relation). During forwarding, semistasion and stationary researches we
have described not less 300 expeéntal sites incorporated practically in all Genus and Species of a
landscape were decribed, are giverthe data onin the class PLAIN AND FOOTHILLYLANDSCARE
types of landscapes, 8 genera, 18 species and 86 sections of the landscape. In ShM@IasITAIN
LANDSCARH1 types of landscapes, 21 types of landscape, 55 species and 234 sections of the landscape.
In total, 16 types, 29 genera, 73 species, 289 sections of the landscape, the total area of the study area is
5427.980 km2. The preservatiof a biodiversity, landscape variety became a urgent problem of a society.
Our work is connected to a global problem of creation of a network of protected territories and concrete
offers for territory of Georgia. The decision of this problem we see ireldpment of geographical
estimated criteria of a choice of one of categories of protected territories, namely « of a protected
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landscape » on the basis of the landscape approach. The chosen ranges correspond to northern slopes of
the central part of SmalCaucasus and beside laying to territories and alongside with the allocated
territories, as potentially possible(probable) protected landscapes, can work as an ecological corridor,
which will allow to connect mountaiwood landscapes of East and Western (gén

As a result of the research, the landscapes of the northestern environs of Thilisi (within the
topographic map tablet 88-78-c) were studied to identify the territory the most valuable areas, that have
undergone anthropogenic transformation to thesalst degree, and which should have received the status of
the protected landscape, develop a strategy for the use of the protected landscape based on detailed (on a
scale of 1:25000) landscape planning.

Keywords: transformation of landscapesoutskirts of Thilisi Bevreti semistationary, protected
landscape landscape planning
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NIKOLAY BERUCHASHXND HIS ROLE INHHLABORATION
OF A GEROLITICAL ATLAS GHETCAUCASUS
METHODS, SOUREAND RESULTS

Jean Radvanyi

ProfessorPhDDoctor,INALCQnstitut National des Langues et Civilisations OrientalReris FRANCE
jean.radvanyi@inalco.fr

Jean Radanyi

Abstract

Before his death, Professor Nikolay Beruchashvili played a major role in the elaboration of the first
Geopolitical Atlas of the Caucasus, first published in French, then in Georgian language. One aspect of this
paper will be to explain therganizational methods he used to implement this project. The second aspect
will be to question the availability and reliability of statistics in our days.

The first remark, which is positive, is that a large amount of datas is now available directly on
Internet. The Committees of the three South Caucasus states publish a lot of regional data, even irt English
with the exception of Azerbaijan. On the other hand, apart from the two annual volumes published for all
the subjects of the Russian Federatione tlata for the districts of the North Caucasus are only available
locally, which complicates access.

However, this fairly wide access reveals many surprises. It remains difficult to verify and compare the
calculation methods for each indicator. The relidpi of Soviet demographic data was relatively
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homogeneous outside of the Stalinist period when many data were manipulated for political reasons.
When a data bothered, like infant mortality under Brezhneyv, it disappeared from the directories for several
years. But the quality of civil registration is considered to have been good overall. This is no longer
necessarily the case in the Caucasus, particularly in regions affected by conflicts. We are also witnessing the
effects of political choices which indus@nificant drifts for certain data. Several regions of the Caucasus
(secessionist regions, Chechnya) seek to prove through manipulated data that the situation has
G 2NNEEAT SRE 2y GKSANI GSNNRG2NEOD

Armenia has long resisted to admit the erosion of its tg@bulation (not falling below the symbolic
threshold of three million inhabitants) against the advice of most experts. The situation is even more
complex in Azerbaijan. Anxious to affirm the legitimacy of their guardianship over the Nagorno Karabakh
region (officially dissolved by Baku) and the occupied territories, the Azerbaijani authorities have decided to
continue to provide statistical data for districts that they no longer cohgince the ceasefire of 1994.

The reliability of economic data involvesher issues. Overall, the four States have rather moved
closer to the national accounting methods in use in the world. But the published data is not more reliable
for another main reason: the scale of the parallel economies which occupy a large pididhénCagasus.

Despite all these imperfections, there is hardly any alternative solution and all users rely on these
imperfect statistics. It is clear however that one must remain cautious for any detailed analysis which
certainly involves field checled detaied caveats.

Keywords:Beruchashvili; Atlas, Caucasus; Statistics; Regional policy
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UNITED NATIONS AGENED30
AND SENDAI FRAMEWCOEH-ORTS: CHALLENBEHS CARTOGRAPHY
AND GEOINPRMATION SCIENCES

Milan KONECNY

Doc. RNDr. Milan Konecny, CSc, Profefsoector of the Geoinformatics and Cartography Laboratory of the Institute
of Geography, Faculty of Natural Sciences, Masaryk University in Brno, Czech Republic;
Vicepresident, pesident, expresident of the International Cartographic Association (ICA) (from 189present);
Vice President of the International Digital Earth Society, Beijing, China (2006 to present); Member of the editorial
board of Geoinformatica, Springer (frab899 to present); Member of the editorial board of the Electronic Journal of
Polish Agricultural Universities, section of geodesy and cartography, Wroclaw (from 2002 to pretent)
https://www.muni.cz/lide/1927milankonecny/zivotopis
konecnymilan3@gmail.com

arfly Y2yS6ye

Abstract

The speaker will describe two main United Nations (U.N.yities, the Agenda 2030, mainly"17
Sustainable development goals and global indicators; and also Sendai Framework devoted to disaster risk
reduction will be characterized, not only by its targets, but also by global indicators. Both to bermanently
KSIKND g 2dzNJ LI FySGi Aa oNBFTFAYyIXPéd ¢KS aLISOATAO | L

Fundamental information will be done about data supportive activities of both above mentioned
streams, especially U.N. Global Geospatial Information Managem&iMYzand Digital Belt and Road
initiative developed mainly in Asia. Some others successfully initiatives, like GEO and GEOSS, and Digital
Earth will be mentioned.

The speaker will also give some overviews of contemporary situation in geographic andagartogr
potentials in above mentioned efforts and ideas of next steps to strengthen the role of both sciences in
improvement of U.N. efforts.

Keywords:Agenda 2030, Sendai FramewotkN. Global Geospatial Information Management
(GGIM), Digital Earth.
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GIS A MAPPING THE NORRHECAUCASUS
ETHNGDEMOGRAPHIC GBIENTS

AlexanderNikolaevichPanirt, Vitaly SemenovictBelozerov

'PhDof GeographySenior Researcher, Laboratory of Complex Magaif Faculty of Geographypomonosov Moscow
State UniversityDiredor of the Center for Geodemography and Spatial Development of Lomonosov Moscow State
University Leads the direction "Smart cities and BigDakddnaging Partner ScientifiResearch Center "Kartfond",
Moscow Russia
2ProfessorDoctor of Geographicalciences Acting Director of the Institute of Earth Scienge4ead of the
Department of Socicconomic Geograptgnd Tourismat North Caucasian Federal UnivergCFU), Editorin-Chief
of the NCFU Scientifie HzNY/ I f & { OASy OSd StAwdpolRussia2 Yy @ ¢ SOKy 2 f 2

Alex_panin@mail.ruvbelozerov@ncfu.ru

Alexander Panin Vitaly Belozerov

Abctract

The Northern Caucasus is one of the mostyiec regions of Russia from the social and demographic
standpoint. Here in a comparatively small area there are developed, stable peripherally and stably lagging
regions / municipalities. Understanding the essence of these issues is impossible withieat symlysis
based on the use of diverse spatial data and geoinformation telcigyo

¢KS LJLISN) dzaSa (GKS G2LISyé¢ IAS2AYTF2NXNIGA2Y LA FGF
data from diversified sources, spatial analysis, the prodaatif final @rtographic works.

Diversified sources of information are used in the paper: official Rosstat and regional statistical
departments data, actual materials from household registers of municipalities, data from social networks,
as well as a numbief other shtistical sources.

The key idea of creating a geodatabase is to collect, systematize and process information at the
municipal and settlement levels, which undoubtedly gives an opportunity to expand the research potential
of the sociodemographic and invesemt landscape of the North Caucasus. This approach is primarily due
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to the extremely low quality of official statistics. For example, the difference between de facto residing and
de jure registered in some parts of the North Caucasus can range from 140 The reason is the per
capita financing of municipalities. Often, the authorities are directly interested in the fact that official
sources of information do not record the true extent of the decline in the population [Belozerov et al.,
2010; Belozeroet al., 2014; Kolosov et al., 2G18hchitova, Chikhichin, 2014].

Another group of reasons is the change in accounting systems used by Rosstat itself. Thus, in 2001,
the registration of ethnic aspects of the natural movement of the population (the form AQ®rn and
died by nationality) ceased to exist. In 2007, Rosstat abolished statistics describing the ethnic composition
of migrants (the form P12 MN@L arrived migrants by ethnicity, the form P12 MN1departed migrants
by ethnicity). It is important tonote that the arrival / departure coupons of migrants and the records of
births and deaths still contain a graph of ethnicity and are filled in many municipalities, buaRdgss
not process this data.

Thus, modern research of demographic and migrapooscesses requires a cautious approach to the
choice of sources of information. This fact has particular importance for an objective analysis of the
situation in multiethnic areas, where the nature of soail@mographic development directly affects the
formation of conflict potential.

Keywords:North Caucasysethno- demographicgradients,ad 2 LISy ¢ 3JIS2A Yy F2NX | GA2Y
nature of sociedemographic development
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THEORETICAL FOUNNS AND TECHNOLOGYMULTISCALE
SOILLANDSCAPHSMAPPING

Aleksandra Nikiforova Maria Fleis, Nina Belyonova

1PhDof Biological Sciences, Associate Scientist, Faculty of Soil Science, Lomonosov Moscow State University;
2PhD of Technical Sciences, Senior Researcher, Institute of Geography) Roadamy of Sciences (RAS);
3PhD of Physical and Mathematical Scien&esyior ResearcheGentral Economics and Mathematics Institute,
Russian Academy of Sciences (RAS)Moscow, Russia.

I nikifsoil@gmailcom; 2 andres.roigas@ut.eg® nk.belenova@gmail.com

Aleksandra Nikiforova Maria Fleis Nina Belyonova

Abstrakt

Solving the problems of doand landscape mapping is still an important and urgent task of soil
science and landscape science. These problems primarily include the lack of multiscale maps, as well as, the
inconsistency and low information content of traditional (legacy) and digitaps. The main reasons for
this situation are the priority of practical goals over scientific ones, misunderstanding of the relationship
between mapping and classification, ignoring or misusing the systems approach and contemporary
classification theoriesas well as focusing on the use of new technical achievements and underestimating
the theoretical justification.

An innovative method for solving problems of soil and landscape mapping is proposed. On the basis
2F GKS aeaidSyvya | LILIN@nloOskilE and the atriekeménd afdandicdie sofelce, the
authors develop the system concept of natural soils and landscapes, including the definition of natural soils
as systems and, at the same time, as derived elements of systems of a higher hiatdelél- natural
landscapes. Being derived landscape elements, natural soils are formed as a result of the interaction of the
interdependent basic landscape elementsocks, air, natural waters, living and dead organisms. On the
basis of this concept ral contemporary theories of classification, the Hierarchical -ISmldscape
Classification System (SLCS) is being developed, on the basis of which, in turn, legends of multiscale soil and
landscape maps (MSLMs) are created.

In the process of classificatiprthe successive division of natural landscapes into classes is
accompanied by a simultaneous successive division of soils, which are derived elements of these
landscapes. The selection and ranking of differentiating criteria are carried out in accordéhcthe
developed objective rules. At each of the first three levels of classification, a differentiating criterion is one
of the essential properties of natural landscapes as integral formations (namely, the type of vertical
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structure of landscapes, stiity/instability of vertical structure of landscapes, and the presence/absence of
associated soils), and at each subsequent levehe of the essential properties of one of the basic
landscape elements, which determines the essential properties of soils.

MSLMs are a system of interconnected and consistent highly informative maps of all scale ranges,
having a single classification basis, reflecting the relationship between soils, landscapes and the basic
landscape elements, integrating spatial data onssaihd landscapes and aimed at solving both scientific
and practical problems of soil and landscape mapping. These are maps not only of soil and landscape
classes, but also maps of essential properties of landscapes as integral formations, soils anddsspé
elements. Among them, for example, are maps of types of megarelief, zonal types of vegetation (in
response to macroclimate), granulometric texture of loose rocks, the chemical composition of groundwater
and salinization of rocks.

For each scale nge, based on an expert analysis of all available spatial data on soils and landscapes,
an integral polygon data layer is created in the GIS environment, from which the MSLMs are generated. In
this case, raster images of paper maps are not vectorizedpbiyt scanned. For each of these layers, a
geographic basis and a base coordinate system are selected. When moving froracaiealayers to large
scale layers, the level of detail of the thematic content of the maps generated from them changes abruptly.

The SLCS is being created within the framework of a rag# bilingual (Russidgnglish) hierarchical
information system (https://slc021.ru/), within which information on sustainable management,
protection and assessment of soils and landscapes caadded to each of classes, as well as various
drawings, photos, videos, tables, texts, etc.

Keywords: natural soils, landscapes, stahdscape classification, spatial data, hierarchical
information system.
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GIS SUPPORT FOR ASBESSMENIF FOREST DIVERSITY
CASE STUDY: MOSCCOHGFRON
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Elena Suslova

L4Doctor of Biological Sciences, Leading Researcher, Biogeography Laboratory, Institute of Geography;
Geoinformatics/GIS specialist, Researcher, Severtsov Institute of Ecology and EvéRitidh; of Biological Sciences,
Researcher, Biogeography Laboratory, Institute of Geogrdgy:Russian Academy of Sciences (RAS) Mgscow
Russia®Ph.D. of Geographical 8otes, Docent, Department of Biogeography, Faculty of Geography, Lomonosov
Moscow State University, Moscow, Russia;
Lchernenkova50@mail.réikotlov@gmail.com®belyaeva@igras.rif olga.morozova@igras.tu®lena_susl@mail.ru
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The study of spatibemporal dynamics of the landscape cover is impossible without the use of
cartographic materials. The development of a lasgale digital map of forests at the regional level based
on GB technologies is necessary to assess the quality of the environment and preserve valuable natural
objects, taking into account habitat conditions and land use types.

This study demonstrates the results of modeling the coenotic diversity of forests cextdraple of
the Moscow region. The use of quantitative methods for analyzing field and remote information made it
possible to reflect the current state and, to a certain extent, the reasons for the heterogeneity of the forest
cover with the best detail toate.

To assess the spatial structure of communities, remote data (SetjnBALSAR radar images),
digital elevation models (DEM SRTM) in combination with field survey data were used. To compensate for
the scarce and uneven distribution of field dataettraining sample alignment approach was used with the
aStSOlA2y 2F GUKS 2LJWAYFE Y2RSEAYy3 FEIA2NRGKY 6aN} Yy

Cartographic models of the modern coenotic diversity of the forest cover of the Moscow region for
thematic units in the formation rank (lclasses) and a group of associations (31 classes), accompanied by a
detailed legend, have been developed. Statistical methods and digital format of cartographic materials
determine the adaptability of the approach and the necessary updating of materials.
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The proposed mapping methodology can serve as the basis for monitoring the biodiversity of forests
in the Moscow region and urban forests in Moscow. The addition of field survey data will certainly increase
the overall proportion of correctly identifiedommunity types and the overall accuracy of the cartographic
model. At the same time, it should be considered that any model will always be conditional, reflecting to a
different extent the fundamental properties of the vegetation covés continuity ard discreteness.
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by

Ekaerina Sklyar Elena Golubeva W. Gareth Rees

Abstract

Highlatitude vegetation located above 60 degreesrtip mostly boreal forest and tundra, is a
crucial regulator of global environmental processes. It influences climate fluctuations, carbon
sequestration, heat and radiation balance, hydrological cycle, etc. At the same time, established human
activities inthese regions have a significant impact on the state of local vegetation and its dynamics.
Furthermore, severe climatic conditions make northern vegetation highly sensitive to both natural and
human disturbances because sadktoration in these specifibio-geographical conditions is slow and
limited. In this context, the dynamics of boreal vegetation and the ferestra interface constitute the
most representative index of climatihanges in highatitude areas.

Highlatitude forests and tundra are meote, vast and hardo-reach. This makes remote sensing a
powerful and effective method for studying land cover and vegetation at landscape and regional scales.
Here we apply the remote sensing approach to assess indicators of ecosystem conditions t&adbiela
production processes by looking at the dynamics of individual vegetation species, plant groups and their
structural and functional community organisations. While remote sensing has been an established
technique for studying hartb-reach areas, thee is a lack of uniformity in studying human impact on high
latitude vegetation, a shortage of its mapping over large territories and a lack of understanding of
relationships between human actiiés and environmental response.
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Over the past 30 years ofgearching the ecosystems of the north by applying remote sensing and
field studies, we have collected vast interdisciplinary experience and developed a systematic approach to
monitoring northern vegetation and land cover changes under human impact. Qarchiexpertise covers
around 400,000 square km and stretches across northern Fennoscandia, above the Arctic circle, both north
and south of the treeline. It reaches from Finnmark in Norway, through Norrbotten in Sweden, Lapland in
Finland, up to the Murmask region in Russia. This area is known as a relatively densely populated and
highly developed industrial region at hidgttitudes. In terms of significant human impact on vegetation it is
characterised by copperickel air pollution, reindeer grazing, &st logging, fires and infrastructure
development.

We have been processing numerous Landsat images from open and accessible archives and an
extensive collection of field data computing largeale land cover maps between 1980 and today for the
purpose of nonitoring impact of human activity at select hotspots in northern Fennoscandia. Strong
correlations between the scales of impact corresponding changes in vegetation were clearly detected for
all impact typesand monitored over the years.

Keywords: Remote ensing, high latitude, vegetation, land cover, monitoring, human impact,
Fennoscandia
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Vladimir Dekhnich Natalia Kalutskova ElinaLozbeneva

Abstract
This paper describes a method for the automated construction of recreational routes usindighra

resolution remote sensing data and GIS analysis methods that éaniméo account differences in the
importance of territory suitability criteria.

The described method was tested at the territory of the Belogradchik rocks, located in northwestern
Bulgaria. The studied area is currently on the waiting list for obtairfiegstatus of a UNESCO geopark [1].
One of the functions of the geopark is the development of educational and ecological tourism, therefore,
the development of routes network that will cover the maximum number of significant geological objects
(geotopes) ad aesthetically attractive landscapes is relevant.

Initial data: Orthophotomap and digital terrain models of the Belogradchik Rocks, based on UAV
aerial imagery (resolution less than 1 m.); landscape map; open geoportals (OpenStreetMap, Wikimappia)
data on about the existing road network and anthropogenic objects; catalog of geotopes; scheme of

existing recreational routes.
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The route between the city of Belogradchik and the geotope "Lepenitsa Cave" was created
automatically to test method. Created route as alternative to the existing recreational route "World of
Rocks"Research algorithm included 4 stefisialuation of suitability criteria; scaling of criteria; building a
map of cost distance; building the route with a minimum cost of movement.

The desdbed method made it possible to build a route that distance is 3.9 km, which is 1.5 times less
than the existing route "World of Rocks". The average aesthetic integral score of the route is 32.8, which is
9% higher than the average aesthetic score of therld/of Rocks. There are 15% more geotopes near the
developed route than in the visibility area of the "World of Rocks" route.

Keywords:reacreational routes planning; ultra high resolution data; Belogradchik Rocks.
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CALCULATION OF CHASGN ATMOSPHERIR@ULATION
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USING THE EXAMPLETBIE YENISIREGION OF SIBEROGR2015020
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Sergey Kozlov Alekssy Medvedkov

Abstract

This report, based on the calculation of the backward air mass trajectories, interannual changes in
the atmospheric circulation of the Wisey region of Siberia for the winter (Decemibabruary) and
summer (Junéiugust) periods are examined. Three settlements were considered key points (Kellog
settlement, 62.49° N, 86.28° E; Bor settlement, 61.59° N, 90.03° E, both located in the Tukulgéors,
and the village of Sulomai, 61.61° N, 91.18° E of the Evenki district of Krasnoyarsk Krai), conventionally
forming a sublatitudinal transect for 300 km. With regard to these settlements, it is important to note that
these are places of compactgidence of Kets, an indigenous small ethnic group of the Central Siberian
taiga, and this research was carried out in the context of assessing the impact of atmospheric circulation
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transformation processes on the environmental (includingdifi@porting) esources of the Siberian taiga.

The calculation of the backward air mass trajectories, which revealed the trends in their transformation,
makes it possible to dynamically determine the role of the most important sources of environmental hazard
involved inthe entry of pollutants (heavy metals, etc.) into the "feeding" natural landscape. The biological
products of the conditionally indigenous landscapes of the Siberian taiga serve as a source of food for
indigenous ethnic groups. This circumstance requiresagsessment of the impact of the largest polluting
industries in connection with ongoing climate changes and transformations of mesoscale circulation

processes. The calculations performed precede ecological and geochemical studies of depositing media and

allow for a more reasonable interpretation of their laboratory findings on sections of sphagnum mosses,
bottom sediments, and other natural archives. This makes it possible to position the performed calculations
as the most important component of geoecologl modeling.

Changes in atmospheric circulation are revealed through the calculation of the backward trajectories
of air masses. The data for the calculations was taken from the -apeess database of Air Resources
Laboratory NOAA. The backward trajatés were calculated using the HYSPLIT model according to
Reanalysis data with a height of 50 m at the starting point. For each settlement, the trajectories were
calculated daily for the winter (DecembEebruary) and summer periods (JuAggust). At the ame time,
5-day trajectories were calculated for the winter period (the backward air mass movement was calculated
with an interval of 1 hour, a total of 120 hours for each trajectory), as well@gmy3rajectories (72 hours)
for the summer period. This explained by the lesser connection of winter air masses with the underlying
surface due to the presence of a stable snow cover and, consequently, a more distant transfer of
atmospheric mass in one state. Thus, 10800 points were obtained for the wintedpand 6552 points
for the summer period. Such an array of data made it possible to identify the main trends in changes in
atmospheric circulation. For each period, the main directions of movement of air masses were mapped.

Keywords:atmospheric circulabn, air mass movement trajectories, climate change, Siberian taiga,
Yenisey river basin.
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Abstract

The use of geographic information systeifGIS) in order to identify factors for improving the
professional skills of future teachegeographers at the Department of Geography and teaching methods
of ASPU, pedagogical experiments were carried out. The purpose of the experiments was to test the
methodology for using GIS as a pedagogical technological component in teaching the discipline
"Geography", improving therpfessional skills of students.

The first stage of the experiments was the development of a methodology for the technological
componentand its experimental verification. The methodology was based on the traditional ways of
organizing university education: lectures, laboratory or practical classes, seminars. The topics were covered
in a series of seminars. With their help, students getuminted with the structure and practical
significance of GIS, which is the basis for sufficient assimilation of the theoretical material presented in the
lectures following the seminars. Practical work carried out in parallel with the study of theonmtidatial,
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