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FOREWORD

On behalf of the Coordinating Council, we sincerely welcome the host country - beautiful Georgia!

In the geographical world, Georgia is known for the fact that in the era of the Soviet Union, Thilisi was the
main center for the study of the mountainous territories of the USSR. Here, under the guidance of the
famous geographer prof. Niko Beruchashvili worked a lot not only in the Caucasus mountains but also in
Central Asia (Kopetdag, 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 had a geographical station
in Martkopi, which was organized in 1965. At this station, the foundations of landscape science as
geophysics and landscape ethology were developed. Research at geographic stations led to the
identification of so-called "Stexes" - daily states of geosystems. The foundations of the Georgian school of
landscape science were laid in that station.

As Coordinating Council, We warmly welcome the 2" International Scientific Conference Landscape
Dimensions of Sustainable Development: Science — CartoGis — Planning — Governance, which will take
place in Thilisi State University, Thilisi, Georgia on 12-16 September 2022 to commemorate the 75th
anniversary of Nikoloz Beruchashvili (1947-2006), internationally-renowned geographer and cartographer,
author of the theory of spatiotemporal analysis and synthesis of landscapes, founder and first chairman of
the IGU Commission on Landscape Analysis, professor of Thilisi State University, founder of the
geoinformatics teaching of TSU (Thilisi State University), organizer 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 Commission, as well 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 in Landscape 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, which 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 present 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, represent 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 table", field sessions—excursion 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 participation format:
Full-time participation with a presentation (Report)
Full-time 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 scientists from 15 countries registered to participate in the
conference! More than 100 scientists will take full-time and remote participation in the conference!

We express our deepest gratitude to the advisory board, international and local experts, and scholars for
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 and Landscape
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 possible - Neli Jamaspashvili,
Tengiz Gordeziani, Nikoloz N. Beruchashvili, Levan N. Beruchashvili.

As the Coordinating Council, we warmly welcome the publication of the proceedings of the 2nd
International Scientific Conference Landscape Dimensions of Sustainable Development: Science — CartoGis
— Planning — Governance. The Conference Proceedings will be published as a collection: Collection of
Abstracts, Conference 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

Jean Radvanyi Andreiy Kushlin Alexey Gunya Kalev Sepp Neli Javaspashvili

The host Institution is the Ivane Javakhishvili Thilisi State University
Address: | building of the Ivane Javakhishvili Thilisi State University, 1 Chavchavadze Ave.| 0179 Thilisi | Georgia
Conference Website: http://icldscartogis.tsu.ge/en

Email: iclds@tsu.ge
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SECTION 1. LANDSCAPE SCIENCE AND LANDSCAPE PLANNING
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CONCEPTS AND IDEAS OF PROFESSOR N.L. BERUCHASHVILI
IN CURRENT GEOGRAPHY

Alexey Gunya?l, Natalia Amburtseva’

Professor, Dr., Leading Researcher Institute of Geography Russian Academy of Sciences (RAS), Moscow, Russia;
2 Associate Professor, PhD in Geography, Saint Petersburg State University, Secretary of the Standing Commission of
the IPA CIS for Agricultural Policy, Natural Resources and Ecology, Saint Petersburg, Russia.
a.n.gunya@igras.ru; ani@iacis.ru

KOHUENUUN U UAEN NMPOPECCOPA H.J1. BEPYYALLIBUTU
B COBPEMEHHOM rEOTPA®UMU

Anekceii l'yHal, Hatanba AMb6ypuesa’

Npodeccop, Aoktop Meorpaduuecknx Hayk, BeayLuimnii HayuHbIl COTPYAHMUK, MHCTUTYT reorpadum, Poccuiickas
akagemua Hayk (PAH), Mocksa, Poccua; 2AccoumnmpoBaHHbiit npodeccop, KaHanaaT reorpaduuecknx Hayk, CaHKT-
MeTepbyprckuii rocyaapcTBeHHbIN yHUBepcuteT, CekpeTtapb NocToAaHHOM Komuccum MIMA CHI no arpapHoi nonuTuke,
NpUPOAHbIM pecypcam u skonoruu, CaHkt-MeTtepbypr, Poccua

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, landscape-geophysical approach, geomass, geohorizon, stecks, landscape-dynamic
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 references 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 in priorities in 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 science. 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
landscape-geophysical approach of Beruchashvili to the analysis and 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 complex
geography.

Keywords: spatio-temporal structure, dynamics of natural systems, analyzing references to the
works of Beruchashvili.

AbcTpaKT

H./1. Bepydyawsuan pa3paboTan HECKO/IbKO BaKHbIX reorpapuueckmMx KOHUEenuui, Kacalowmxcs
NPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYPbl U ANHAMUKM NPUPOAHbIX cucTem. OH BBEN PAL HOBbIX TEPMUHOB:
COCTOSIHWE NPUPOAHOro KOMMJIEeKCca, NaHawadTHO-reoPpusnyeckmii noaxon, reomacca, reoropusoHTbl,
CTEKM, NaHAWAPTHO-UHAMUYECKAA CUTYaLMA U A4p.

BONbLWMHCTBO TEPMUHOB U NOHATUIMHBIX NONOXKeHWM pa3pabaTbiBanncet 6onee 40 net. Camoi paHHel
paboTe, 3aN0XUBLIEA OCHOBHble HaMpaBJeHUA MPOCTPAHCTBEHHO-BPEMEHHOIO aHajsn3a W CUHTE3a
(«Ce30HHblE aAMHAMMKKM daumin», 1972), B 2022 r. ucnonHsetca 50 net. Yto M3 HayyHoro Hacneama H.J.
Bepyyawsmam nonyuymn pganbHenlee pasBUTME 3a NOCAeAHME MOJIBEKA, @ YTO OCTA/IOCb U, MOMKET OblTb,
elLe XAeT CBOero HoBOro TBOPYECKOro HaNnoAHEHNA?

AHannMsnpys CcCbJIKM Ha paboTbl BepyyallBuaM, HETPYAHO 3aMeTUTb, YTO He BCe TEePMWHbI
MCMNO/b3YOTCA B COBPEMEHHOM reorpadummn. MpUUYnMHOM 3TOro ABASETCA KPM3NUC Ha pybexke BEKOB, KOTOPbIN
nepexuna reorpadma B Poccum wn ctpaHax 6biBwero CCCP, cmeHa nNpUOPUTETOB B PasBUTUU
reorpapuueckmx HanpaBfeHU B aKageMWUYECKUX U YHUBEPCUTETCKMX HAyKaX, B YEM CbIFpano BAUAHME
WHOCTPAHHbIX FPAHTOB. Ba*KHYHO PO/b.

Mpobnembl, cTosiWMe nepen COBPEMEHHOM reorpaduers, npeabasasioT TpeboBaHMA K Teopuu
dusnyeckoit reorpapum M naHawadroBedeHns. B aTom nsaHe obpauleHne K Hacneamio Huko
BepyyawBmnan moxKeT AaTb BMO/HE KOHKPETHble pe3ysbTaTbl. TakMm obpasom, yrnepoaHas TemaTuKa,
OXBaTMBLIAA MUPOBYIO reorpaduio, MOXKET BecbmMa NAOAOTBOPHO WCNOAb30BaTb NaHawadTHO-
reopusnyeckmii noaxon bepyyawBmuam K aHanusy u CMHTE3y COCTaBAAIOLMX YriepoaHoro banaHca.

B noknage 6yayT 3aTpOHYTbI NPUMEpPHI YCMELHOrO UCNOAb30BaHMA KOHLENUUM 1 naeh npodeccopa
BepyyawBnan, HamedvyeHbl MyTU MX [AaJibHENWEro pPasBUTUA B Pas3/IMUYHbIX 06s1acTAX ¢GuU3MYEeCcKon W
KOMIMJ/IEKCHOM reorpadum.

KnioueBble cnoBa: NpoCTPaHCTBEHHO-BPEMEHHAA CTPYKTYpPa, AMHAMUKa NPUPOAHbIX CUCTEM, aHanu3
CCbI/ZIOK Ha NpousBeaeHua bepyyawsnau.

21



Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, Planning, Governance
IT bsgHosdeadolie bsdgboghm 3mbegmgbEos wa®swo 3sb30msMgdOL MbEdsxEM™O FobbmBoemgds:
330935, 39MGHM/FoL, pgETsMIDs, FsMHMZS

PERCEPTION OF LANDSCAPES IN GEOECOLOGICAL RESEARCH

Alexander Evseev?, Tatiana Krasovskaya’

!Doctor of Geographical Sciences, Leading Researcher, Lomonosov Moscow State University;
2Doctor of Geographical Sciences, Professor, Lomonosov Moscow State University (MSU), Geographical Faculty;
L2Moscow, Russia
I avevseev@yandex.ru , ? 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 visual environment. 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 limited only by measured characteristics of ecosystems pollution load of different types.
This is 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 pollution 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. Its perception 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 be regarded
as its “fifth dimension”. F.N. Milkov, known for his studies of landscape anthropogenic transformations,
considered that one of the main tasks of geoecology is studies of the geographical environment comfort.
Physical and psychological comfort to a great extent depends on visual environment. Landscape
videoecology being a new direction of geoecological research, presents many examples of urban and rural
landscape images’ studies proving this statement. (Evseev et al., 1997, Krasovskaya, 2014,2018, etc.). This
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 several examples
of landscapes’ perception role in such investigations. The first example concerns monitoring of northern
taiga pollutants’ load in Monchegorsk impact region. Perception of landscape images at different distances
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from the pollutants’ exhausts source enabled to find 4 zones where this image variations: starting from /”
depressed” to “virgin”. Instrumental measurements proved their existence and their limits correlation was
high. The second example concerns evaluation of aesthetic value in a city park in Kirovsk (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. The third case concerns studies of 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 phycological parameters of the identified visual
fields proved the perception identification results.

“To understand a landscape by feeling” is not a metaphor, but one of the research methods in
geoecology. It enables to optimize further instrumental measurements, to make spatial monetary
assessment of unfavorable landscapes’ changes. It helps municipal authorities’ decision making in territorial
planning activities.

Keywords: landscape image, perception, method, geoecology.
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CLIMATE CHANGE AND TAIGA LANDSCAPE DYNAMICS

Grigorii Isachenko
Associate Professor, PhD of Geographical Sciences, Department of Physical Geography & Landscape Design
Saint-Petersburg State University, Saint-Petersburg, Russia
greg.isachenko@gmail.com

U3MEHEHUA KNTUMATA U LJUHAMUKA NAHALWASTOB TAUTU

puropun NUcaueHko

AccounnpoBaHHbIv npodeccop, KaHanaat Neorpadpuyeckunx Hayk, lenaptameHT Pusmyeckoi Meorpadum
n NangwadTHoro Aum3anHa, CaHKT-MeTepbyprckmMin rocyaapcTBeHHbIn yHuBepcuteT, CaHKT-MeTepbypr, Poccua

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 share of index of power of bog
dwarf shrubs in the total index of power of
species of grass-shrub 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 taiga 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

Ab6cTpaKkT

ConocTtaBneHne noKasaTesnel TennoobecneyeHHOCTU, YCTAHOBAEHHbIX AAA 3aNafHOM 4YacTu Taurm
Esponeiickoit Tepputopum Poccum no ruapomeTeofaHHbIM, MOJYYEHHbIM [0 cepeguHbl XX B., U
paccumTaHHbIX ana nepmoga ¢ 1991 r. no HacrtoAwee BpemsA, MNO3BOAUAO CAenatb BbIBOAbI O
CYLLECTBOBAHUM KAMMATUYECKMUX MPEAMNOCHIIOK CMELLEHWNA TPaAHUL, 30HbI TalirM U ee NoA30H B CEBEPHOM
HanpasneHuu [1]. TeppuTopus, OTHOCMMasi B OGOJMIbLUMHCTBE CXEM PAMOHMPOBAHMA K HOXKHOW Talire, B
HacTosilee BpemMA Mo TennoobecneyeHHOCTU COOTBETCTBYET noaTaire (30He XBOMHO-LIMPOKOUCTBEHHbIX
/lecoB), OTHOCMMan K CpefHel Taire — uMmeeT 6IM3KUE K HOXKHO-TAaeXKHbIM MOKasaTeIn CYMM Temnepartyp
Bbllwle +10°C 1M neTHMe TemnepaTypbl Bo3Ayxa. HOXHaA 4acTb MOA30HbI CEBEPHOW Talrn (MpumepHo A0
WMpoThl 64.5°) N0 NOKasaTensim TennoobecneyeHHOCTN B HacToALLee Bpemsa COOTBETCTBYET cpeaHei Taure.

Ona BbIACHEHMA BAWAHMA W3MEHEHWN KAuMmaTa nocAefHWUX AeCATUNETUA Ha NOoA30HA/bHYIO
CTPYKTYpY NaHgwadTos B 2019-2021 rr. 66111 NpoBeAeHbI NONEBbIE UCCNEA0BAHUA Ha NPO6HbIX NAOLWAAAX,
3a/10’KEHHbIX B PENpPe3eHTaTUBHbIX BMAAX /aHAWAGGTOB HA CEpPUM  TPAHCEKTOB, MPOXOAAWMX B
MEePULMOHANIbHOM HAMpPaBNEHUM Yepes tOXKHYIO, CPEeAHIO N CEBEPHYIO MNOA30HbI BOCTOYHO-EBPOMNENCKOM
Tanrn. Pasmep Kaxgoi npobHoit nnowagmn 20x20 m. [lpobHble njowWwaan 3aknagblBainucb B
OPEHVPOBAHHBIX MNAKOPHbBIX MECTONOJIOKEHUAX (MOPEHHbIE M 03€epPHO-/Ie4HMKOBbIE PABHUHbLI  Ha
BaJIYHHbIX M 6e3BaslyHHbIX NECKax, Cynecax U Cyr/MHKax, NosorMe MopeHHble rpaabl, BEPLWMHbI U Noorne
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CKNOHbI Cenblr — rpAg, CAOMKEHHbIX KPUCTAN/IMYECKUMKU MOpoJamM) B CNefbiX U MPUCNeBatoLlmx aecax
(npeobnapatoume no 3anacy nokoneHua aepesbes 60-80 n 80-120 net) c abcoNtoTHbIM NpeobiagaHuem
€M N COCHbl; OONA eNn B 3anace COCTaBAsfNa, KaK npaBuno, He meHee 60%. MpobHble naowaam
BbIBUPANNCh Ha YY4acTKax C OTCYTCTBMEM NPU3HAKOB ABHbIX aHTPOMNOreHHbIX BO34eNCTBUIA.

Ona kaxaol npobHoi naowaam GUKCMPOBaNANCh XapaKTEPUCTUKMU Me30-U MUKpopenbeda, cocTasa
no4ysoobpasyoWmnx/noaAcTUNAIOWMX MOPOA, TFEHEeTUYECKMX T[OPM3OHTOB MOYBbI WM BCEX APYCOB
pacTUTeNIbHOTO TMOKPOBAa, a TaKXe [MOoKasaTe/lb MOLWHOCTM (COoBMelLalowWwmii MoKasaTenn obunma u

paHMubl NOA30OH Talrm B
3anagHoit uactu EBponeiicKkoit
Poccum  (cMHMe AuHUMM - no
NanpwadtHoit  Kapte CCCP,
1988; KpacHble AUHUKM - nO
AAHHbIM HalIUX UCCNEeA0BaHUIA):
1 - ceBepHoOIi U cpeaHen Taiiru; 2
- CpeaHel 1 IXKHOM Taiiru.

[1] Pe3HuKoB AN,
McayeHKo l.A. M3meHeHune
KNMMATUYECKMX  XaPaKTEPUCTUK
3anagHoun yactu Tanrm

EBponelickoit Poccum B KoHue XX
- Havyane XXl eB. // N3Bectna PTO.
2021. T. 153. Ne 1. C. 3-18 (in
Russian) Doi:
10.31857/50869607121010055

OnucaHuAa ceegeHbl B 6asy AaHHbIX, B KOTOPOW OblNM paccynTaHbl MoOKasaTesin, BblbpaHHble Ans
OLEHKN M3MEHEeHWIn NoA30HaNbHON NPUHAAIEKHOCTM NaHawadToB. B YacTHOCTU, paccyMTaH nokasaTesb
CYMMApHOM MOLLHOCTU BMAOB, NPUHAANEXKAWMX K KaxKgolM U3 BblAeneHHbIX 12 3K010ro-GpaopucTmyeckmx
rpynn  CcocyamcTbiX pacTeHuit: 6opeanbHble OAUIOTPOdHbIE  KYCTapHUYKKM; BopeanbHoe necHoe
pasHOTpaBbe: HeMOpasbHOE SIeCHOE Pa3HOTPaBbe; JIECHbIE W JIYrOBble KCepo-me30QuTbl; onylweyHble
TPaBAHUCTbIE Me30QUTbl; NYroBble TPABAHUCTbIE Me30UTbl; IYyroBble W OMyLEeYHble TPaBAHWUCTbIE
me30rurpoduTbl; TpaBsHUCTbIE TUIPOPUTbI; BONOTHbIE OAUTOTPODHbIE KYCTapHWUYKKU; BONOTHbIE OCOKW;
COPHOE Pa3HOTPaBbe; 3KCMIepeHTbl. Ha OCHOBAHWWM M3MEPEHHbIX B MOJE U PACCYUTAHHbIX HAa OCHOBaHMUM
6a3 gaHHbIX NOKasaTeneln AN KaXKA0ro TpaHCceKTa bblM NOCTPOEHbI pacnpeaeneHns no WnpoTe OCHOBHbIX
WHAMKATOPHbIX MOKasaTesiell M3MEHEHWUs 30HaNbHbIX BopeanbHbIX NaHAWaPTOB B CBA3M C U3IMEHEHUAMU
KnnMmaTta. C y4yeTOM YCTAaHOBAEHHbIX HAaMW 3aKOHOMEPHbIX U3MEHEHWIM KAMMATUYECKMX NMOKasaTesnel 3a
nocnegHue 30 neT, cABUT rPaHuL, NOA30H TalrM U 30HbI Talirn B LLE/IOM B 3amagHoW Yactk EBponeickoi
Poccum Ha 0.5 - 1° B ceBepHOM HanpaBieHUM 0OyCcNOBAEH CyLEeCTBEHHbIM YBE/NYEHMEM
TennoobecneyeHHOCTU TEPPUTOPUM B NOCAEAHMNE aecaTuneTma (puc.)

KnioueBble cnoBa: ceBep eBponemckon yactm Poccuu, TaexkHble NOA30HbLI, MepUAMOHaNbHble
TPAHCEKTbI, U3SMEHEHME KAMMATA.

UccnedosaHua rniposedeHsl npu noddepxkKe epaHmMa Pocculickoeo ¢GoHOa yHOAMeHManbHbIX
uccnedosaHuli  (Ne  19-05-01003). [ModdepycaHo  CaHKkm-[lemepbypackum  20CydapcmeeHHbIM
yHUgepcumemom (ID npoekma 97183063).
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NAHOLWA®THbBIA NOAXOA K OPTAHU3ALMU PEKPEALMOHHOIO
NMPUPOAOMNO/Ib3OBAHUA U ONPEAE/IEHUIO PEKPEALLMOHHbIX
HATPY30K HA OCOBO OXPAHAEMbIX NPUPOAHbIX TEPPUTOPUAX

TatbaAHa UcaueHKo, Mpuropuin UcaueHko

'AccoummposaHHbliii npodeccop, Kananaat Neorpaduyeckmnx Hayk, JenaptameHT ®ursnueckoin Neorpadum
n NangwadTHoro AmsanHa, CaHKT-MeTepbyprckmMii rocyaapcTBeHHbIn yHuBepcuteT, CaHKT-MNeTepbypr, Poccus;
2AccounmnpoBaHHbIi npodeccop, KaHanaat Feorpaduueckux Hayk, CaHkT-MNeTepbyprckuii rocyaapcTBeHHbIN
yHuBepcuteT, CaHKT-MeTepbypr, Poccua

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 recreational complexes; 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 various types
of residential-recreational complexes; reduction of the permeability of the complexes; reducing the role of
landscape conditions in the placement of recreational complexes. To study the spatial organization of
recreation, the author have proposed a landscape-dynamic 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 environmental
management. The paper considers the approach to the analysis of the interaction of recreation and
landscapes based on landscape-dynamic maps, as well as the method of mapping and monitoring
recreational disturbance of the territory for managing recreational 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 Saint-Petersburg) for the period 2008 - 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 damaged trees, 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 restoration 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 of beaches (open sandy surfaces). Recommendations were made for making
management decisions 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 areas - complexes of
sand hills near the lake coast and sandy plains in close proximity to car parking. Monitoring and mapping of
recreational disturbance of the territory based on landscape-dynamic maps made possible to reveal the
spatial differentiation of the processes, related with recreational use of landscape.

Keywords: territorial organization of recreation, landscape-dynamic approach, recreational complex,
recreational impact.

AbcTpaKT

B KoHue XX — Hayane XX| BB. peKkpeaumsa cTasa 0CO3HABaTbCA KaK BaxKHbI PaKkTop TpaHchopmaumm
naHgwadToB. B coBpemeHHOM mMUpe peKkpeauMoHHOEe NPUPOAONOoNAb30BaHME UrpaeT Bce bonee BayKHyLO
po/ib B NOAAEPKAHMM YPOBHSA OCBOEHHOCTM NPOCTPAHCTBA. Pekpeauma NpuxoguT Ha CMeHy cenTebHomy U
CE/IbCKOX035IUCTBEHHOMY OCBOEHUIO TeppuTopuu. TaK nNAOWaAb Ce/bCKOXO3AMCTBEHHbIX Yrogui Ha
KOHTPO/MIbHOM nonuroHe B6an3m CaHkT-Metepbypra (naowanb nonvroHa 300 Km2) cokpatwnack 3a
nocnegHne 50 net 6onee yem B 3 pasa, a njaowanb, 3aHATAA PEKPeauMOHHbIMU U PeKpeaunoHHO-
cenntebHbIMM KomMnaekcamn Bospocna bosee yem B 10 pas u coctasnset cerogHAa 12 % oT naowaan
NOJIMFOHA, YTO NOYTM BTPOE MPEBOCXOAMT NAOLWAAb, 3aHATYIO YrogbaAmn. 3a BpemMs uccnegosaHmin 2008—
2020 rr. 6bln1 OULEHEeH MaclwTab BO3AENCTBUS peKpeaLMoHHOro NpUpPoAOono/ib30BaHUSA Ha NaHgwadTsl B
Hayane XXI B. OnpegeneHbl OCHOBHblE TEHAEHLUMU B3aMMOAENCTBUSA NaHALWadTHON CTPYKTYPbl TEPPUTOPUMU
M pPEKpeaumMoHHOro NpMpoaono/ib30BaHKUA.

Pe3Ko yBennumnacb naouwagb, 3aHUMaemMasa pPeKkpeaLyoHHbIMU KOMNAEKCaMK, U UX pa3Hoobpasue.
Hamu BblgeneHbl M onucaHbl: 1) TYPUCTCKO-PEKPEALMOHHbIE KOMMJIEKCHI (pPEKpPeaunoHHble yUYperKaeHus
CE30HHOro UCMNO/Ib30BaHMA C AEPEBAHHOM 3aCTPOMKOM; KOMMIEKCbl FOCYAapCTBEHHbIX Aay, CAaBaeMbiX B
apeHAy; peKkpeauMoHHbIe yYpexXaeH A KPYyrn1orognyHoro MCnonb3oBaHMA C KanuTaabHOW 3acTpoiikoin); 2)
KOMM/IEKCbl C COMYTCTBYIOLLEN PEeKpeauuoHHOM ¢yHKUMen (peKpeauuoHHOo-se4yebHble; peKkpeaunoHHO-
034,0POBUTE/IbHbIE; PEKPEaLUOHHO-CNOPTUBHbIE; PEKPeauMoHHO-cenuTebHble M np.); 3) cenutebHo-
peKkpeaLMOoHHbIe KOMMIEKCbl (bbiBlIME CeNbCKME MOCceneHusn, CMeHMBLUNE PYHKLUMIO HA PeKpeauyoHHYIo;
[a4yHble MOCeNKU, coxpaHmaLune cBOU GYHKUMM € KOHUA XIX — Hauana XX BB.; KONNEKTUBHbIE CaA40BOACTBA;
COBpPEMEHHbIEe KOTTeAXKHble AayHble Nocenku); 4) NnpupoaooXpaHHO-PeKpPeaLmoHHble KomnaeKebl (0cobo
OXpaHAemble NPUPOLHbIE TEPPUTOPUN C PEKPEALLMOHHOM dYHKLMEN: HALMOHA/IbHbIE U NMPUPOAHbIE MapKW,
ropoackune OOMT u ap., rae pekpeaumoHHbIe MOTOKNU KOHTPOJIMPYIOTCA; TEPPUTOPUM CAMOOPTraHM30BaHHOM
peKpeaumn: y4acTku NpupoaHbiX NaHAawadTos, NocellaemMble NPenmyLLecTBEHHO NOCTOSSHHBIMKU Fpynnamm
OTAbIXaloWMX, KOTopble 06ycTpamBaloT €e B COOTBETCTBMM CO CBOMMM MNpennovTeHUAMU; TEPPUTOPUMU
CTUXUIMHOM peKkpeaLmu, rae pekpeaumoHHble NOTOKU GOPMUPYIOTCA CTUXMMHO N BecKoHTpoAbHO) [1].
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Mpoueccbl moandUKauum 1 TpaHchopmaLMn pekpeaLMoHHbIX Komniekcos B XXI B. 0bycnosneHsbl: 1)
3HAYMUTENbHOM AMBEPCUOUKAUMEN PEKPEALMOHHbIX 3aHATUIA; 2) YyCUIEHMEM KOPPenaumm CTPyKTypbl
KOMNAeKca € ero cneumanusaumen; 3) npuagaHMem pPeKpeauuoHHbIM KOMMIEKCaM COMyTCTBYHOLMX
bYHKUMIA; 4) ycuneHnem peKkpeauMoHHOM COCTaBAAOLWEN KOMMNEKCOB, A/A KOTOPbIX peKpeauus He
ABNAETCA OCHOBHOWM ¢yHKUMERn; 5) nonbITKAMM KaK y4yuTbiBaTb, TaK M WUTHOPMPOBATb NaHAWAPTHYHO
CTPYKTYPY TEPPUTOPUMN.

Bo3gencrtene pekpeauum Ha TEPPUTOPUIO HOCUT MJIOWLAAHOWN, JIMHENHbIA M TOYEYHbIA XapaKTep.
ToyeyHoe pasmelleHMe peKpPeauMoHHbIX OOBEKTOB onpeaendetca NaHAWaAPTHbIMM OCOHEeHHOCTAMM
TEPPUTOPUN, JINHEMHOE 3aBUCUT MNPEMMYLLECTBEHHO OT TPAHCMOPTHOM CeTM, N/oWagHoe 3agaeTtca
61130CTbi0 6O/bLINX TOPOAO0B (KPUTMUYECKOW Maccbl pekpeaHToB). B uenom cerogHa B 3HAYMTENIbHOM
CTENeHN YyMeHbLIaeTCs pPoJib NaHAWAPTHLIX YCNOBUM B pPasMELLEHUM TYPUCTCKO-PEKPEeaLMOHHbIX |
peKkpeaLMoOHHO-CeNNTEOHbIX KOMMNAEKCOB, A8 KOTOPbIX XapaKTepHa BbICOKAa cTeneHb npeobpasoBaHus
NPOCTPAHCTBA W KpaWHe HM3Kas npoHMUaemocTb AaHawadra. O060cTpArdTcA KOHOAUKTbI  BHYTPU
pPEeKpeaLMoHHOro NpMpPoAONoAb30BaAHUA 33 CYET CTPEMIEHMA 3aKPbiTb HE TOJIbKO BHYTPEHHee, HO U
npuaeraroWee MNPOCTPAHCTBO B KOTTEAKHbIX KOMMJIEKCaX, CafoBOACTBAX MNOCNEAHEro MNOKONEHUA W
YUpEXKOEHUAX 3/IUTHOM peKpeauuu. B uenom coBpemMeHHass peKpeauus CnocobCTBYeT YMEHbLUEeHWUHo
NPOHULAEMOCTM NaHAWAdTOB KaK ANA YeNOBEKA, TaK U ANA OUKUX KUBOTHbIX.

Ons  mM3yyeHMA NPOCTPAHCTBEHHOW OpraHM3auMKM peKpeauuu nNpUMeHAeTca NaHAawadTHO-
OVHaMMYecKMin noaxon, KOTOPbIA  OasuvpyeTca  Ha  KOHUENuUWM  AMHaMUMKM - naHawadTtos  [3],
a4anTUPOBaHHOM ANA U3YYEeHUA TEPPUTOPUANBHBIX PEKPEeaLMOHHbIX KOMMNIEKCOB U MecTHocTeln. OcHOBHOe
NPeMMyLLEecTBo NaHAWATHO-ANHAMNYECKOTO NOAX04a NPU U3YYEHUM MPOCTPAHCTBEHHOM OpraHM3aumu
peKkpeaLmn 3aKo4YaeTcs B BO3MOMHOCTM KapTorpaduyeckoro npeacraBieHua (MogenupoBaHua) ans
NoboN  TeppUTOPUM  OTHOCUTENIbHO CTabMIbHOTO KapKaca AnaHAgWwadTHbIX MECTOMONIOXKEHUN, He
M3MEHAEMOro Npu Hanbonee TUMUYHbIX PeKpPeaLMoHHbIX BO34eNCcTBMAX. MecTononoxKeHne onpegensercs
dopmoit penbeda, COCTaBOM BEPXHErO C/A0SA MOYBOOOPA3YOWMX MNOPOA U PEXUMMOM YBAANKHEHUA:
Hanpumep, BONIHUCTbIE PAaBHUHbI Ha 6e3BaNyHHbIX Neckax U3bbITOYHO yBAAXKHEHHbIE. [pM MCNONb30BaHUMK
T'MC-TexHONIOrMIN KapTa MECTONONOXKEHNIM NpeacTaBaseT cobon «6a3oBbIl CNON» CEPUN «PEKPEALMOHHBIX»
KapT, co34aBaemMblx Ha ee ocHoBe. CoBpeMeHHble MHOFONETHUE COCTOAHMA MPUPOAHO-KYAbTYPHbIX
KOMMNAEKCOB, MMEIOLWMEe MO CPaBHEHWUIO C MECTOMOJIOKEHMAMN 60nee BbICOKYIO MPOCTPAHCTBEHHYIO
ApOo6HOCTb, MOryT BbiTb KapTorpadupoBaHbl B KayecTBe OTAENbHOIO C/0A, M B CBOK o4yepenb CTaTb
«OCHOBOM» CEPUUN PEKPEaLMOHHbIX OLLEHOYHbIX KapT. MHOronetHMe coCTOAHUA NepeaaldT UCTOPUKO-
KY/IbTYPHYIO crneumduKy OCBOEHUS TeppUTOpUM (B TOM UYMCNE pPeKpeaLMOoHHOro): Hanpumep, B KadyecTse
COCTOSIHUI OMUCLIBAOTCA UCKYCCTBEHHbIE NOCAAKM (cagbl M NapKu), 3acTpoiKa TEPPUTOPUN AePEBAHHLIMM
pomamu. ConocTaBneHue pPasHOBPEMEHHbIX PEeKPeaLMOHHbIX KapT, BbINOJHEHHbIX Ha JfAaHawadTHO-
OMHAMUYECKol OCHOBE [aeT BO3MOMKHOCTb COCTaBUTb KapTbl MPOLECCOB, OTPaXKaloWMX LUHAMUKY
NPOCTPAHCTBEHHOM OpraHM3aLnK pekpeaymm.

YnpaBneHne peKkpeaunoHHbIMU Harpy3kamum M KOHTPO/b AOMNYCTUMbIX M3MEHEHUN NPUPOAHbLIX
KOMM/IEKCOB MNPU PEKpPeauMoHHbIX BO34ENCTBMAX — OAHA M3 TNaBHbIX 33a4a4 PEKpPeauuoHHOro
npupoaonosib3oBaHus. MNpun paspaboTke MeToAMKM KapTorpadmupoBaHUA U MOHUTOPUHIA PEeKpPeaLoHHOM
HApPYLWEHHOCTM TEPPUTOPUM AAA YNpPaBAEHUA PEKPeaLMOHHbIM MNPUPOAONO/b30oBaHNEM 6bla BblbpaH
nonuroH B panoHe o03. Llyube (KypopTHbit palioH CaHkT-MeTepbypra) [2]. MpoaHanusmpoBaH OMbIT
MOHUTOPUHIA pPeKpeaunmoHHON HapyLeHHOCTM noauroHa 3a nepuog 2008-2019 rr. MOHUTOPUHS
OCYLLEeCTBAANCA C WMCNONb30BAaHMEM MeToAa NaHAWadTHO-AMHAMUYECKOTO KapTorpaduposaHua. Mocne
co3gaHns  0cobo oxpaHAeMoW MPUPOAHOMW TEPPUTOPUU  BbIABNEHO CHUMKEHME pPEKpPeaLMOHHON
HAapPYWeEHHOCTM NpU YBEJNYEHUM UYMCIAEHHOCTUM PEKPeaHTOB: YMEHbLUeHWEe M/1oWaaM BbITONTaHHOM
NOBEPXHOCTMU, COOTBETCTBEHHO YBE/AIMYEHME MNIOWAAM BTOPUYHOM  PACTUTENIbHOCTWU, YMEHbLUEHUE
KOJINYEeCTBA KOCTPWULL, MOBA/IEHHbIX W MNOBPEXAEHHbIX [AEepeBbeB, MOABAEHME MNOKONEHUA [AepeBbes,
BblWeALWNX W3 NoAsecka B ApPeBOCTON. [lonoxKutenbHaa AMHaMMKa CBA3aHaA KaK C OrpaHMYeHuem
aBTOMOBMIbHOTO A0CTYNa K b6epery o3epa, Tak U ¢ 06yCTPOICTBOM TEPPUTOPUN CrelmanbHbIMU MecTamm
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ana 6apbekio, cTonamu, CKaMemKaMu, MYCOPHbIMW KOHTEMHepamu, TyajieTamMmn U T. A. YBenumyeHue
KOHLLEHTPaLMN PEKPeaHTOB B TPEX Y4YacTKM nobepexkba U CHUMNKEHWE BO3LEWNCTBMA Ha ApPYrMe Yy4acTKu
COMPOBOXAAETCA NPOL,EeCCaMM BOCCTAHOB/IEHUA MPUPOAHbLIX KOMMIEKCOB (B TOM YMC/Ie BOCCTAHOB/EHUA
ApeBocTon). B palioHax KOHLEHTPAUWW PEKPEAHTOB, PACMONOMKEHHbIX B Mpegeniax MecyaHbIX XOJIMOB,
3aMKCMPOBAHO HAYaN0 3PO3MOHHBIX NPOLLECCOB, B pe3y/ibTaTe KOTOPbIX 06pa3oBaNUCh NAAXKM (OTKPbITble
necyaHble NOBeEpPXHOCTU). [aHbl pPeKOMeHAAUMWU ANA MPUHATUA YyNpaBNeHYECKUX pelleHuin AupeKkumen
OOIT, cBA3aHHbIX C pa3BUTUEM peKpeaLunn.

OnpepneneHo, 4TO pJanbHeilllee BHUMAHME CAeAyeT COCPeAOTOYUTb HA KOHTpose Hambonee
npuBAEKaTeNbHbIX U YA3BUMbIX YH4AaCTKOB - KOMIMJIEKCOB NMecYaHbIX X0/IMOB Yy nobeperkba 03epa M necyaHblx
paBHWH B HENOCPeACTBEHHOW 6AM30CTU OT ABTOMOOWM/IbHbIX CTOSHOK. MOHUTOPUHI U KapTUpoOBaHWe
pPeKpeaLMoHHOMW HapyLEeHHOCTU Tepputopumn (BKAOYas pa3paboTKy KapTbl MPOLLECCOB) Ha OCHOBe
NaHaWwadTHO-AMHAMMYECKUX KApT MO3BOJINA BbISBUTb NMPOCTPAHCTBEHHYIO AnddepeHLnaLmno npoLLeccos,
CBA3AHHbIX C peKpeaLMOHHbIM UCNOb30BaHMEM NaHAawadTa.

AHanu3 naHAwadTHOM CTPYKTYPbl TEPPUTOPUM AAET BO3MOXKHOCTb AnddepeHUNPOBAHHOM OLLEHKM
NPOCTPAHCTBEHHOTO PA3BUTUA PEKPeaLMM U ee BO3MOXKHbIX NOCNeACTBUNA.

UccnedosaHus, nosnoxceHHble 8 0CHOBY HacmosAwel cmamou, 8bIMosIHEHb! NMPU M000epHKe 2paHma
P®®dUY  Ne  19-05-00088. Yuacmue 8 KOHgpepeHyuu noooepxucaHo CaHkm-[lemepbypecKkum
2ocydapcmeeHHbiM yHusepcumemonm, ID npoekma 97183258.
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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 often see a considerable
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 mountain landscape? 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, widespread forest 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 Romanticism, when
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 landscapes 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 intended to support living
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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, motorway) for 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 that conflicts 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 environment such as
industrial plants offering workplaces for the local population, traffic routes to strengthen accessibility and
electricity plants guaranteeing self-supply, there are often concerns about those modern landscape
elements that serve the supply of the 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 important role for acceptance.

Keywords: Technology and Landscape, German Low Mountain Landscapes, tourism industry, new
elements into the landscape
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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 compete for labor with
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 had multi-storey houses built 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 Soviet-era apartment buildings, and 8% of villages had at least 50% of the
dwellings in apartment buildings.

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 low-quality apartment buildings are a Soviet-era 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 long-term, as departures from apartment buildings 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 socio-economic situation. An additional question is how these apartment buildings
fit into 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 article also introduces 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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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 its main values is unique landscapes, high natural
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, the national 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 land cover changes in Lahemaa NP various historical topographic maps, between 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 (mainly old-forests and wetlands) and
cultural landscapes 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 accelerated during 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
been even bigger because studied maps didn’t provide information on land use.

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 naturalness or persistence of land cover type.
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Reliable land cover database is facilitating communication and decision-making process on the
restoration of grasslands and helps to define priority areas for conservation activities. Also, the land cover
database and zonation provide a good basis for management decisions. The management authority of the
national park should make decisions case-by-case whether to restore previous land use or to preserve the
habitat’s current values and function.

The historical land cover zonation was introduced to local communities using the digital map-based
ap-plication (Maptionnaire). This tool allows local stakeholders to have an overview of current land use,
land cover and nature conservation values. It gives also opportunity to identify their interest 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 Park.

Keywords: landscape history, land-use 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 groundwater, 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 filling them 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 characteristics are
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 deposits - sandy and sandy loam - predominate there. The 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 mountains, there are also few plakors. According to our
calculations, in the Russian Altai, plakors occupy no more than 15% of the area. The formation of plakors
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 plakor-like.

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 subzones—the
northern taiga, the forest-tundra, and the southern tundra. In the Altai mountains plakors of mountain
taiga, subalpine and alpine belts are characterized.

The research was carried out in the framework of State Assignment of Institute for Water and
Environmental Problems (project number FUFZ-2021-0007) and with the support of the government of the
Yamalo-Nenets Autonomous Okrug.

Keywords: plakor, landscape, West Siberian Subarctic, Russian Altai
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Abstract

Exploring snow accumulation is extremely important for predicting hydrological regimes, especially the
dynamics of spring floods. However, ground-based snowpack observations may deviate significantly from
average values even in small catchments. Areas, where values are close to the catchment mean, are located
randomly and are challenging to determine a priori. This study assessed deviations of landscape units’
snowpack from the catchment mean in years with different snow conditions. The study area covered the
lowland Mayma River basin (776.5 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 characteristics of the landscape
units are potential factors in the regulation of snow accumulation. Snowpack data for the 2020-2022
seasons were used. (DOI: 10.17632/8f4ky92by9.4).

A total of 20 landscape units at all elevation levels of the Mayma River basin (forest-steppe, subtaiga,
black-taiga) were used in the analysis. Over two years, the analysis identified the most stable units
(standardized snowpack deviations about 0.03-0.1). These units include gentle slopes of light and
transitional aspects occupied by fir, aspen-fir forests, and moderately steep slopes covered with pine-small-
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 accumulation processes in the catchment and
the regulation of this process by landscape factors. Gentle slopes of light and transitional aspects covered
by birch-aspen forests and secondary meadows consistently overestimated the SWE and snow depth
catchment means (standardized deviations 1.4-1.8). Depth and SWE were consistently lower within the
steep and rocky slopes, with standardized deviations ranging from -1.7 to -2.5. However, these landscape
units occupy just over 3% of the catchment structure.

Keywords: Northern Altai, snow water equivalent, snow depth, snow surveys, snow density.
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Abstract

The paper presents the results of calculation and analysis of the dynamics of phenological events and
bioclimatic indicators in 264 locations of the phenological network 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 Zemlya-Ural plain-mountainous country. In the
study, the authors relied on the materials of the observers of the Ural Society of Natural Science Lovers, the
Phenological Commission of the All-Union Geographical Society, the Russian Geographical Society and the
materials of the Chronicles of Nature 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 were carried out by the classical method - the primary term recorders,
according to the classification of V.A. Batmanov. The authors carried out statistical processing of the
materials, estimated the average long-term dates of the onset of phenomena, dispersion, standard
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 long-term observation series,
based on linear trend calculations using the least squares method, we estimated the dynamics of shifts in
spring processes. As a result of the analysis of seven spring events representing all periods of spring - the
beginning of sap flow in birch (Betula pubescens; Betula Pendula Roth.); the beginning 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 aucuparia) — we calculated the spring
bioclimatic indicators of vegetation development. To visualize the course of phenological processes, we
used the cross-platform geographic information system (GIS) QGis Desktop version 3.14.16.

The onset of the complex of spring phenomena takes place within 21 days. It starts in the south-east
of the Urals, in the Ural-Tobolsk steppe province of the Trans-Ural peneplain, and ends in the north-west of
the territory, in the Shchugo-Vishera taiga province of the western foothills of the Northern Urals. The
more northerly the territory, 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 forest-steppe regions, as well as between the provinces of the forest-steppe
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 spring events 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 the Urals 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 Trans-Ural
peneplain and 5 times more than in the provinces of the western foothills. All 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,
landscape province

Ab6cTpaKkT

B paboTte npuBegeHbl pe3ynbTaTbl pacdeTa WM aHaAn3 AWHAMUKU GEHONOTMYECKUX ABMEHUN WU
B6MOKAMMaTNYECKUX MOKa3aTenel B 264 nyHKTax ¢peHonornyeckor cetm ana 11 naHawadTHbIX NPOBUHLUMMN
Ypana. MNpumeHeHa cxema palioHMpoBaHua B. WU. MNpokaea, cornacHo Kotopoin Tepputopmusa CeBepHOro,
CpeaHero u HOxkHoro Ypasna npeacrtasneHa natbio naHgwadTHbiMM obnactamm HoBosemeibCKO-YpPasibCKOM
PaBHUHHO-TOPHOM CTpaHbl. WccnegoBaHve npoBedeHO No  MaTepuanam Habnwpateneir  YOJIE,
deHonornyeckon Kommccum BcecotosHoro reorpaduyeckoro obuwiectsa, Pycckoro reorpaguueckoro
obuecTBa U maTepuanam JSletonucen npmpogbl 11 3anosegHMKoB Ypana.

MpoaHannsunpoBaHo 49132 6naHKa, 3anonHeHHbIX ¢ 1891 no 2007 rr. no TeppuTopusam lNepmcKoro
Kpasa, CBepasioBckon, YenabuHckon, KypraHckon, OpeHbyprckoin, TromeHcKoi obnactert n pecnybinku
bawkopToctaH. PeHonorMyeckne HabnaeHUA NPOBOAUAUCL KAACCMYECKMM METOAOM — MNEepPBUYHbLIN
PEervcTpaTopoB CpoKa, No KaaccuduKkaumm B.A. BatmaHoBa. OcyliecTB/ieHa cTaTUcTUYecKas 0bpaboTka
MaTepuanoB, OLEHEHbl CpefHWE MHOrFONeTHWEe AaTbl HACTYNAEeHUA ABNEHUMW, AWCNepcusA, CTaHZApTHoe
OTK/IOHEHWE CPeAHEro 3HaYeHUsA N KpalHue gaTtbl perncTpaummn seaeHnin. NponsseseH pacyeT WUPOTHOTO,
[ONTOTHOFO M BbICOTHOTO rPaaveHToB. Mo MHOroseTHMM pagam HabnloaeHWin Ha OCHOBe pacyeToB
JNINHEWHbIX TPEHAO0B METOA0M HaUMEHbLUMX KBAaAPaTOB OLEHEHa AMHAMMKA CABUIOB BECEHHMX NPOLLECCOB.

B pesysnbTate aHann3a cCeMW BECEHHWUX ABAEHWUI, NPeaCcTaBAAOWMX BCe Nepuoabl BeCHbl — (Hayano
cokoasuKeHuA y 6epesbl (Betula pubescens; Betula Pendula Roth.); Hauano 3eneHeHuns yepemyxu (Padus
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avium Mill.) n 6epe3sbl; Hayano LBETEHMA YepeMYXH, KeNTon akaumm (Caragana arborescens Lam.), cupeHu
(Syringa vulgaris) u psabuHbl (Sorbus aucuparia) — paccunTaHbl BeCEHHUE BUOKNMMATUYECKME MOKa3aTenu
pasBMTUA pacTUTeNbHOCTU. [1na BU3yanmsauum NpoTeKaHua ¢GeHONIOTMYECKUX MPOLLECCOB NMPUMMEHANACh
KpoccnnatpopmeHHas reonHbopmaumnoHHan cuctema (FTMC) QGis Desktop Bepcun 3.14.16.

HacTynneHve Komnnekca BECEHHWUX SIBAEHMIN NPOXOAUT B TeyeHue 21 CyTOK, HauyMHasCb Ha toro-
BOCTOKe Ypana, B Ypano-Tob60nbCKON CTENHOM NPOBUHLMM 3aypasbCKOro NeHensieHa, U 3aKkaH4MBasACb Ha
ceBepo-3anage nsydyaemoit tepputopuiu, B LLLyropo-Buiiepckoit TaekHOM NPOBUHLMW 3anaHbIX NPearopui
CesepHoro Ypana. lMpu NpoaBuMKeHUN K CEBEpY CKOPOCTb HACTYM/IEHMA BECHbl YMEHbLUAETCA, NO3TOMY
KO/IMYECTBO AHEN MeXay CPOKaMW HaCTYM/IeHUA BECEHHUX ABNEHUI B CeBepHbIX palioHax 6onblie, Yem B
FOXKHbIX.

PasHuLa mexKay NPOBUHLUMAMM CTEMHOWN M IeCOCTeNnHOM o0bacTen, TakkKe Kak MeXay NpoBUHLMAMM
NlecoctenHoi obnactn n TaexkHon obnactn CpeaHero Ypana coctasnseT 4 cyTOK, a MeXay NPOBMHLMUAMMU
TaexkHoi obnactm CpeaHero n CeBepHoro Ypana - 7 cyTok. B cpegHem, ans vsydyaemon Tepputopun
CKOPOCTb NMPOABUMKEHNA BECEHHUX ABMEHUIN Y PACTUTENbHOCTM Ha CceBep NoYTM B 2 pas3a bosblue, Yem No
HabnogeHnam B.A. BatmaHoBa, NnpoBeaeHHbIM B 30-€ rr. XX B.

B Lenom, paHbLle Ha 3 CYTOK KOMMNEKC BECEHHUX AIBAEHUIM HAYMHAETCA HA BOCTOYHOM MaKPOCK/IOHe
Ypana no cpaBHeHWIO C 3anagHbiM. MaKcMmasibHaa CKOPOCTb HAcTyn/ieHuMa BecCHbl Habnalogaetca B
BOCTOYHbIX NPearopbAx, oHa B 3 pasa bosblue, 4eM B FOPHOM NOSOCE M HA 3aypasibCKOM NeHenneHe, 1 B 5
pas, 4yem B MPOBUHUMAX 3anafHbIXx Npearopuii. 3To CBA3aHO C yCUNEHMEM MePUANOHANbHOIo nepeHoca
BO3/lyXa B BECEHHMWI nepuoa U 6O/NbLION CKOPOCTbIO MPOABWMMNKEHWUA BOJIHbI Tenna BAO/Ib BOCTOYHOrO
CKNOHa Ypana.

KnioueBble cnoBa: PeHOMHAMKATOPbI, CE30HHAA AMHAMWMKAE, OWMOKNMMATMUYECKME MOKasaTenu,
NaHawadTHaA NPoBMHLMS
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Yury A. 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 1954-1963 is one of the priorities for modern steppe studies. The large-scale 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, unstable 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 purpose of these more than 20
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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 post-virgin space of Russia and Kazakhstan: feather grass,
marmots, little bustards, and bustards, etc., and generalize positive experience based on nature-like
approaches of virgin farming.

The result of the research was the deepening of ideas about the post-virgin geographical space, its
history, the main essence and consequences of virgin companies in the grasslands of the Holarctic of the
XIX-XX 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, the factors of formation have been
identified, and the dynamics of the low-demand 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 ecosystems have been identified in the post-virgin 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 agriculture and the prospects of transition to
innovative nature-saving 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 modern virgin and post-virgin
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. Innovative principles 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 agroecological 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 yield, its comparison with the criteria of non-arability 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 of the climate. 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
productivity of spring wheat up to 12 dt/ha.

According to this scheme, for the agro-developed territory, it is proposed to conduct accounting and
calculating the area of arable land and determining the biopotential yield of high-tech crops, where the
plots of variety 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 agricultural 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 area to the
technical capabilities of one high-intensity technological link specializing in the cultivation of the most
popular crops, such as wheat, corn or sunflower. In problematic post-virgin areas, at the initial stage of
agroecological and technological expertise, 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 and availability of
natural resources.

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

The expediency of agroecological and technological expertise of adaptability of steppe land use,
agro-arrangement with the use of innovative agro-management 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: post-virgin space, agroecological and technological expertise, adaptability of steppe land
use, level of the development, agro-arrangement

Financing: The research was carried out with the financial support of the RNF grant 20-17-00069
"Geographical foundations of spatial development of agricultural post-virgin regions of the Urals and
Siberia".

AbcTpaKT

MN3yyeHne naHpgwadTHbIX nocneacTsnin becnpeueneHTHOro MO CBOMM  pasmaxam  LEeMHHOro
meranpoekta CCCP 1954-1963 rr. ABnaetca O4AHMM W3 MNPUOPUTETOB COBPEMEHHOro cTenesBefeHus.
CBAA3aHHOE C HUM W 3SKOHOMMYECKMMKU pedopmamm KoHua XX ctonetmsa B Poccum m KasaxctaHe
KpynHoMacwTabHoe 06HOBAEHME CTENHOM PaCTUTENbHOCTM XapaKTepPU3yeT ero Kak eAMHbIN YHUKaNbHbIN
aKcnepumeHT rnobanbHoro MmacwTtaba. [lpossuBlieecas Ha pybexke TbicAYENETUIA  CMOHTaHHOe
3abpacbiBaHMe UCTOLWEHHbIX, HEYCTOMYMBbBIX M SKOHOMMUYECKW HelenecoobpasHbIX NaleHb NpPesocTaBuIo
LWMPOKME BO3SMOXKHOCTU A5 HabaloAeHUI 3a peanvsaumelt BbICOKOro NoTeHLMansa CaMoOBOCCTAaHOBNEHUS
CTEMHbIX 3KOCUCTEM B COBPEMEHHbIX KIMMATUUYECKNX YC/TOBUAX.

Uenb Hactosawmx bosee yem 20-TM MccnedoBaHMA 3aK/todManacb B U3y4eHUU cneumdPpuyeckmx vyept
3TOro NpoLLecca Ha BbIABMEHHbIX Ha NOCTLENMHHOM NpocTpaHcTBe Poccnmn n KasaxctaHa ovarax 6bicTporo
BOCCTAHOB/IEHUS TUTY/IbHbIX OMONOrMYECKMX BMAOB CTenel: KOBblAeW, CypKa, cTpeneTta, Apodbl U T.4. U
0606LEeHNN MO3UTUBHOIO OMbITa, OCHOBAHHOTO Ha NPUPOAONOA0H6HbIX MOAXOAAX LLe/IMHHOMO 3eMiesenus.

PesynbTaTom MccnenoBaHuUiA cTano yraybneHve npeacraBaeHUin O NOCTLEANHHOM reorpadmyeckom
NPOCTPAHCTBE, €ro MCTOpPUM, OCHOBHOM CYTM M MOCNEACTBUAX LLE/IMHHBIX KOMMaHMIA B rpaccnaHaax
Fonapktnkm XIX-XX ctonetnit. M3yyeHbl KOHUEMUMWM W NPOrpammbl YCTOMYMBOrO 3emMaenonb30BaHuA,
pa3paboTaHO OpUIMHANbHOE NpeAcTaB/fieHMEe O COBETCKOM LE/MHHOM MPOEKTe M €ero nocAeacTsuax,
onpeaeneHbl $akTopbl GOPMMPOBAHMA U UCCAeLOBaHA AMHAMMKA MAnoBOCTPEOOBAHHOIO 3eMesIbHOro
¢doHaa. M3yyeH noTeHUMan BOCCTAHOBNEHUA CTEMHbIX SKOCUCTEM, CUCTEMATM3MPOBAHbI €r0 PErMoHa/bHbIe
ocobeHHOCTM. Ha noCTUEeNMHHOM MPOCTPAHCTBE BbIABAEHbI K/AKOYEBbIE YYACTKU U AAPA LENUHHBIX U
BTOPUYHbIX CTEMHbIX 3KOCUCTEM, pPa3paboTaHbl NPeACcTaBAEHUA O CTENHOM 3eMesIbHOM MeMOPaTUBHOM
¢doHae. O60OLEHbI CBEeAeHMA O AMHaMMKe OUMOKAMMATMYEeCKoro noTeHuMana M naoAopoAMs MouBbI,
TEXHO/IOTMYECKOM OCHALLLEHUWN COBPEMEHHOrO CTEMHOrO 3eMNefesInA U OLLeHEeHbl NepcneKkTUBbl nepexosa
Ha HOBaLMOHHble Npupogocbeperatowee TexHonornu. CoctaBieH Ux cBog, pa3paboTaHbl MeToAnYecKme
noaxoapl K X cTpaTerMyeckomy naaHMpoBaHMUIO.

Ha ocHOBe MO/yYeHHbIX HOBbIX 3HAHWUWA O yCcTpolcTBe M OGYHKUMOHWPOBAHUM COBPEMEHHOIO
LEe/IMHHOTO M NOCTLE/NIMHHOIO NPOCTPAHCTBA HAay4HO 06OCHOBAHO NpoBefeHMe Ha HEM arpoobycTpoicTBa,
npeacTaBAAoLWero coboit KOMNAeKC MeponpuaTUiA TePPUTOPUANIBHONO NIAHNUPOBAHUA, 3EMNEYCTPOMNCTBA,
OXpaHbl NPUPOAbI U FOCYAAPCTBEHHOIO arpapHOro NaaHMpoBaHUA. Pa3paboTaHbl HOBALMOHHbIE NMPUHLUMIMbI
arpo3KONOrMYECKOM U TEXHONIOTMYECKOM SKCNEPTM3bl  CYLLECTBYHOLLErO YPOBHA PAa3sBUTMA U afanTUBHOCTM
CTEMHOro 3eMNeno/b30BaHNA, 060CHOBAaHa HEODXOAMMOCTb Pa3paboTKM COOTBETCTBYIOLLMX METOAMNYECKMX
maTepuanoBs. Npu arposKoNOrMYecKoi U TEXHONOTMYECKOM OUEHKe 3eM/efeNb4eCcKUX CTeMHbIX Yrogui
a/IfOPUTM TAKOM 3KCNEepTM3bl AO/KEH NpeanofaraTe onpegeneHve pybexka naxoTonpurogHOCTM NOYB C
YY4ETOM AMHAMMKM  OUMOKAMMATMYECKOro noTeHuMana W  6MoNOTEeHUMANbHOM  YpPOXKalHOCTU, ero
COMOCTaBNAEHUA C KPUTEPUAMM HEMAXOTOMPUTOLHOCTU U reorpaduyeckMmm orpaHMYeHNAMU NONEBOACTBA,
CBA3AHHbIMM € obecueHMBaHMEM NAXOTHOMPUIOAHbLIX 3eMeflb  CTEMHbIX MJaKOPOB  CHUMKEHUEM
BMOKNMMATMUECKOTO MNOTEHUMANa B YCNOBMAX MNOBLIWAOLWLENACA 3acylWIMBOCTM KaMmaTta. B KadecTse
NOrpPaHMYHOro YPOBHA NMAaxoTONPUIOAHOCTM NOYB NPUHAT YPOBEHb BAaroobecnevyeHHoCcTn obpabaTbiBaemon
Tepputopun npu MK no CenaHmHosy Huxe 0,4 eanHuu, unm Huxe 0,3 eanHUL, KoadpuuMeHTa yBAaXKHEHNUSA
no MBaHOBY, YTO COOTBETCTBYET BUONOTEHUMANBHOW YPOXKAMHOCTU APOBOM NweHnubl Ao 12 u/ra.
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Mo Takoi cxeme ana arpoobycTpanBaemoit TeppUToOpMn NPEeLoKEHO NpoBeaeHMe y4ETa U NoacyéTa
niaowagM  NaxoTonpurogHblXx  3emenb W onpegeneHne  BMOMNOTEHUMANBHOMW  YPOXKAMHOCTM
BbICOKOTEXHO/MIOMMYHbIX MOCEBOB, B KayecTBe KOTOPbIX MOTYT BbICTYNaTb YYacTKU COPTOMCMbITaHWUA
CENIEKUMOHHO-CEMEHOBOAYECKMX  XO3ANCTB  UAM  y4ebHo-onbITHbIX  xo3aikcte HWWM  u  BY3os
cooTgeTcTBYtOWeEro npodunaa. B KauvecTBe credylolero Lara paccMaTpuMBaeTCs OLEHKa TeKyluel
obecneyeHHOCTU CHOPMMPOBAHHOIO MNAXOTOMPUIOAHOINO KAMHA CE/IbCKOXO3AMCTBEHHOMW TEXHUKON M
OpyaAMAMM Ha BeCb TEXHOJIOTMYECKUW UMK, UCXOAA M3 KOTOPOM onpegenserca uMx notpebHocTb Aans
WHTEHCMBHOTO MOMIEBOACTBA C BbIXOAOM Ha OMONOTEHUMANbHON YpOXKAWHOCTb. [MPU3HAHO BaXKHbIM
cobogeHre NpuUHUMNA KpaTHOCTM o6pabaTbiBaemoi Naowaan TeXHUYECKUM BO3MOMKHOCTAM OZHOTO
BbICOKOMHTEHCMBHOIO TEXHO/MIOFMYECKOrO 3BEHa, CMeLMaNM3UPYIOLLEroca Ha BblpalMBaHUK Haubonee
BOCTPEDOOBaAHHbIX Ky/AbTyp, TaKWMX Kak MWeHMLa, KyKypy3a WAM NOACONAHEeYHUK. B npobnemHbix
NOCTLLE/IMHHbIX pPaliOHax Ha MepBOHAYa/bHOM 3Tane arpo3KONOMMYECKON U TEXHONOMMYECKON IKCNepTM3bI
eé nposegeHWe NpeasiiaraeTca OCyLEecCTBAATb UCXOAA U3 MEPCNEKTUB BO3AE/bIBAHUA APOBOM MLUEHWULbI.
Takol nogxop obecneymsaeT peannsaumnto PyHLaMeHTaNbHOTO reorpadmMyeckoro NPMHUMNA COOTBETCTBUA
CneLmanm3aLmnm Xxo3saicTea ero TeXHMYEeCKoM OCHaLEeHHOCTU M 06ecnedyeHHOCTU NPUPOLHBIM PecypcamMm.

Ha ocHOBe mpuHUMNa KPaTHOCTM B METOAMKE arpO3KONOTMYECKOM U TEXHONOTUYECKOM 3KCNEepTU3bl
npeanoXeHo BBeAEHME HOBOW arpoyCcTpOMTENIbHON 3eMeslbHOM efAWHWUbI, MmexHapa — Naowaan, Ha
KOTOPON MUHMMANIbHOE MOJIHOE TEXHO/OrMYECKoe 3BEHO BbICOKOMHTEHCMBHONO MO/IEBOACTBA CNOCOBHO
YCTONYMBO Peann30BbIBaTb BbICOKOMHTEHCUBHbIE TEXHO/IOTUM.

Ob6ocHoBaHa LenecoobpasHOCTb arpPO3KOIOrMYECKOM U TEXHONOMMYECKOW 3KCNepTU3bl afanTUBHOTH
CTEMHOrO 3em/1Ieno/1b30BaHMA, arpoobycTponcTBa C NPUMEHEHWEM HOBALMOHHOM arpoycTpouTesIbHOM
3eMeNbHOM  eauHULbl AN akTyanusaumm  pyHAAMeHTaslbHbIX OCHOB  OMNTMMM3aLMM  CTEMHOrO
3eM/1en0/1b30BaHUA, B T.4. A1A CTPaTErnin yrnepoaHoro pearmpoBaHus.

KnioueBble cnoBa: MNOCTUE/IMHHOE MNPOCTPAHCTBO, arpoO3KONOIrMYeckas W  TEeXHOMOormMyeckas
3KCMNepTM3a, afanTUBHOCTb CTEMHOIO 3eMEN0/1b30BAHUA, YPOBEHb Pa3BUTUA, arpoobycTpoiicTBO

duHaHcupoBaHMue: MccnegoBaHUe BbINOAHEHO NpU GMHAHCOBOM Noadeprkke rpaHta PH® 20-17-
00069 «[leorpadunyeckne OCHOBbI MNPOCTPAHCTBEHHOrO pPa3BUTUA 3eMJiefleNIbYeCKUX MOCTUENMHHbIX
pernoHos Ypania n Cubmnpun».
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Abstract

The modern water management structure of the regions is inherited from period 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 or in 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 in operation 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 a change 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 extensive network 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 above-mentioned depreciation of the infrastructure of
the water management complex for the agricultural post-virgin 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 to 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 transboundary. Regional
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. Ural. There 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 surface) makes 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 distribution 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 region) and 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 noted. In the steppe and forest-steppe 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 construction 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 century, the riverbed 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 transboundary 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 Ishim-Irtysh forest-steppe provinces. Since the main fresh water resources of these provinces
are concentrated in the transit flow of rivers, most of them are from 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 solving water 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 grant 20-17-00069
"Geographical foundations of spatial development of agricultural post-virgin regions of the Urals and
Siberia".

Keywords: water management, Western Siberia, water resources.

AbcTpaKkT

CoBpemeHHana BOAOXO3ANCTBEHHAA CTPYKTypa PErMoHOB yHac/eAoBaHa C COBETCKOro Mnepuvoaos
OCBOEHMA LLe/IMHHBIX U 3a/1eXHbIX 3eMe/lb, @ TaKKe MHAYCTPuanmMsauum tepputopumn Ypana n 3anagHou
Cnbupun. B HacTosAwwee Bpemsa 0ObEKTbl BOAOXO3ANCTBEHHOrO KOMMEKCA 3HAYUTENbHO W3HOLWEHbI, YacTb
HaxoAUTCA B aBapUMHOM COCTOSIHME WM HYXKAAETCA B KanuTaJbHOM PEMOHTE. BONbLUIMHCTBO KPYMHbIX
rmapoysnos: UpuknanHckoe saxp., MarHmtoropckoe saxp., BepxHeypanbckoe sBogoxp, TC B OKpecTHOCTAX
r. YenabuHcka, Tpomukoe Baxp., HoBocubupcKoe BoXp. U paL APYrMx HAXo4ATCA B aKcnayaTaumm bonee 50
net. HecmoTpAa Ha 3TO BOAOXO3ANCTBEHHAA WMHOPACTPYKTypa MPOAO/KAET MPUHUMATb BO3PaCTAOLLYIO
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HarpysKy B CBSi3M C POCTOM Hace/NeHUs 1 X03aiCcTBa YacTh pernoHos (FTC YenabuHckon u HoBocmbupcKoli
061acTh), a TaKKe W3-3a CMeHbl YC/NOBWUA 3KcnayaTauun MPUMKANMHCKOrO BOAOXPaHWAWUWA B CBS3U C
BbINOJIHEHNEM MEXKIOCYAAPCTBEHHbIX COrNaLLEHNI No TpaHCrpaHMYHoW p. Ypan ¢ Pecnybavkoi KasaxcraH.
B To)Ke BpemsA NOCTPOMKa BOJOXPAHUAMULL M OOLWIMPHON CETU MPYAOB Ha MajblX PeKax 3HAUYUTEsIbHO
U3MEHWUAN TMAPONOTUYECKUIN PEXMM BOAHbIX 06bEKTOB Ypana n 3anagHoi Cnbupu.

OcHoBHbIMM npobiemamu, Kpome Bbile 0OO03HAYEHHON W3HOWEHHOCTM UHOPACTPYKTYpPSI
BOAOXO03AMCTBEHHOIO KOMMMEKCA AN5 3eMNefeNlbYecKMX MOCTUENMHHbIX pPernoHoB Ypana u Cnbupwu
ABNAETCA HexBaTKa BOAHbIX PeCcypCcoB B MasioBOAHble MepMoAbl, UX HEPABHOMEPHOE pacnpeseneHne no
ce3oHaM rofa W TEPPUTOPUU, a TaKKe KadyecTBO NPUPOAHbIX BOZA KAK M3-33 eCTeCTBEHHOM BbICOKOM
MWHEpPANM3aLmMm MHOMMX NPUPOAHbIX BOAHbIX OOBEKTOB, TAK aHTPOMNOreHHOro 3arpA3HEeHUsA BOAHbIX
0OBEKTOB C NPECHbIMU BOAHbIMU pecypcamun. AHTPONOreHHoe 3arpA3HeHne BOAHbIX 06EKTOB MMEET pas,
0COBEHHOCTE f[enaTcA Ha perMoHanbHOe, MeXPEermoHasibHoe U TpaHCrpaHuMyHoe. PermoHanbHoe
3arpAsHeHMe MMeeT MeCcTO BO BCEX PErMOHAax, a MPUMEPOM MEXKPErnoHaNbHOIo 3arpA3HEHUA ABAAETCA
nepeHoC 3arpAsHALLMX BelecTB U3 YenabuHckoi obnactm B KypraHckyto 06/1acTb No npaBbiM NPUTOKam
p. Tobon, B OpeHOyprckyto obnactb no p. Ypan. MMeoT MecTo ToYeyHoe 3arpsa3HeHMe OT OUYMCTHbIX
COOPYKEHUN KOMMYHANbHOTO XO3AMCTBA WM MPOMbIWAEHHbIX 06beKToB. CyLecTBEHHbIW BKNAL BHOCWUT
TakKe pauobodysHoe 3arpAsHeHWe Ha Bogocbopax. PacnpocTpaHeHue ecTecTBEHHOW MOBbLIWEHHOM
MWHEpanM3aumMm MNpPUPOAHbIX BOA (NOA3EMHbIX W MOBEPXHOCTHbIX) AeflaeT WUX He NPUrogHbIMU Ans
NCNO/Ib30BaHUA B XO3ANCTBEHHO-NUTLEBOM BOAOCHAbKeHMU. MHorve Bo03abopbl MCMOb3YIOT B KayecTse
WUCTOYHWKA NOBEPXHOCTHblE BOAHbIE 0ObEKTbl BOAOXPAaHUIMLWA M TPAH3UTHbIE peKn. BoaHble 06beKTbl €
NoBbILWEHHON MUHEpPAM3aLMEN MMEIOTCA BO BCEX PErMOHAX UCCNe0BaHUA, HO HaMbobluan UX NAOTHOCTb
pacnpocTpaHeHMA U BbICOKMI YPOBEHb CONEHOCTU BOJA OTMeuvaeTca CpeaHenpTbiWCKoW U KyayHANHCKON
NPOBUHLMAX CTENHOWM 30Hbl. Ha HEKOTOPbIX 03epax BeAETCA NPOMbILINEHHaA A00blYa evebHbIx rpsasei o3.
JibeTbl B CpeaHenpTbiliCKON NpoBuHUMKM (OmcKas obnacTb) U NOBapeHHOM conu B 03. bypanMHcKom B
KynyHAMHCKOM npoBuHUMK (ANTaMckuiA Kpait). OTmedeHo opraHonenTuyeckne ocobeHHOCTU NUTbEBOM
BOZbl B CETAX LLEHTPANIM30BaHHOIO BOAOCHAOKEHMA AaHHbIX MPOBUHLMIA.

B cTenHbIX 1 NecocTenHbIX NPOBUHUMAX (40 LENMHHOM KOMNAHMM cepeaMHbl NPOLW/IOro BeKa) Ypana
M 3anagHo Cubupu 3emnenenbyeckoe OCBOEHUE MPOUCXOAMNO C 3aCeNeHWEM 3TON TeppuTopuu.
YnydlweHve YycnoBuin 3emaenenva MNpPoBOAMAOCH NPU  WUCMOAb30BAHUM  MPPUTALUM U NMOCTPOMKOM
WCKYCCTBEHHbIX BOAOEMOB. OgHMM M3 NpUMepPOoB ABNAETCA KaMbilWa0oBbIM N0, OTMEYaeMbli B PaHHMUX
NUCTOPMYECKUX UCTOYHUKAX KAk p. KambIWNOBKa, B X04e arpapHOro 0CBOEHMA NPUAEratoLLen TEPPUTOPUM, B
HacTosiLee BpPems MpeacTaBaseT coboit TONbKO LEMNOYKy COMEHbIX 03ép. 3a nociegHee CToNeTUE PYCNO
PEKW 4YacTo 3anpyrKanacb 3eMNAHbIMM NAOTUHAMM A1 MNOCTPOMKM BOLAHBIX MENbHUL, [AOPOMKHbIMM
HacbiNAMM, NepeceKallmMx JAOAMHY aBTogopor, a Boaocbopbl noasepranvcb pacnawke. PeweHue
CcoBpemeHHble Mpobaem BOAOMO/Ab30BAHUA OC/OXKHATCA TPAHCTPAHUYHOCTbIO pek cybpervoHa (Ypan,
Nnek, Opb, Tobon, UNwmm, UpTbill) U nx BAUAHME ANA NPOCTPAHCTBEHHOro pa3suTuUa cybpernoHa. Ans
TPAHCrPAHUYHbBIX PEK He pelleHbl BOMPOCbl BOAOAENEHWUA W KOHTPOAA TPAHCTPAHUYHOrO MNepeToKa
3arpsasHatoWmxX sewects. Haanume TpaHcrpaHMYHbIX Npobaem xapaktepHo gas Mputobonbckon u Uwmnmo-
MpTbIWCKOM NecocTenHbiX NPOBUHLMIA. Tak Kak OCHOBHbIE MPECHble BOAHbIE PecypCbl AaHHbIX MPOBUHLIUIA
cocpenoToYeHbl B TPAH3UTHOM CTOKe peK, 60/1bLiol YacTi U3 Pecnybankmn KasaxcraH.

B COBOKYMHOCTW YCNOBMI, BKAOYAOWME U3MEHEHME KAMMATA U Hanuume TPaHCrPaHUYHbIX BOAHbIX
06BEKTOB, N3HOC MHPPACTPYKTYPbl BOLOXO3ANCTBEHHOIO KOMMAEKCA BHOCUT AOMNOJHUTE/IbHbIE C/I0XKHOCTH
B pelleHre BOAOXO03ANCTBEHHbIX NPO6ieM B perMoHax uccaefoBaHna U TpebyeT KOMMNJIEKCHOrO Noaxoaa B
WX peLueHnu.

®duHaHcupoBaHue: UccnepoBaHWe BbiNOMHEHO MNpyv GUMHAHCOBOW Moanep:kKke rpaHta PHO 20-17-
00069 «leorpadpuyeckme OCHOBbI MPOCTPAHCTBEHHOIO Pa3BUTUA 3eM/IeAE/IbYECKUX MOCTLENNHHbBIX
pernoHoB Ypana u Cubupu».

KntoueBble cnoBa: BogHOE X03aMCTBO, 3anagHaa Cubupb, BOAHbIE pecypcbl.
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Abstract

The set of mechanisms inherent in landscape systems, which purposefully form and control their
stability in spontaneous and anthropogenically loaded states, is 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 mechanisms. Such 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 quasi-equilibrium and controlling
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 formation 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 space-time stability and reliability, because only in
this case interacting systems are able to be at different evolutionary stages of development. The processes
of heterogeneity significantly complicate adequate control actions both for integral systems and their
components because the presence 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 heterotony of the 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 systems use an 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 to such 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 of the system, which does
not allow these parameters to irreversibly chaotically "scatter". That is, this mechanism stabilizes the
invariant geophysical field of the system, causing the parameters to fluctuate around certain points of
gravity of their functional variability.

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 its developing environment, changes that can bring the
system and its environment to quasiharmonic. Such mechanisms clearly use a feedback effect, which
mainly uses high-quality information phenomena and energies.

So, the formation and subsequent control over the 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 intensification, harmonic stability.
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Abstract

The relief is dominated by low-lying plains with absolute heights from 5 to 200 m, composed of
Pleistocene marine rocks and loess-like loams. Climatic conditions are characterized by continentality and
aridity. The low amount of precipitation (300-350 mm) determined the "fragility" of the connections
between the components of nature and the "vulnerability" of semi-desert 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 human economic activity was the sagebrush-grass
steppes adjacent to the floodplain of the Terek River. Since the end of the 19th century, pastures of arid
landscapes have been actively used year-round, which naturally led to their degradation and the
manifestation 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 new type 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 districts. The 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 subsystem is represented by a set of all natural components that are modified by
man to varying degrees. The soil-plant component was particularly affected. Most of the landscape consists
of upper quaternary alluvial-marine sediments (sands, sandy loam). Modern alluvial deposit (pebbles,
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sandy, sandy loam) are common in the Dark Valley. The landscape relief is dominated by alluvial-marine
late Pleistocene flat lowlands with fluctuations in relative heights of no more than 80 m. The maximum
heights in the north-west of the landscape are up to 100 m. In the northeast, alluvial-marine 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 soleros. This is a typical
vegetation of semi-deserts. In the east of the landscape, a significant area is occupied by vegetation of
bumpy sands. In the lower reaches of the Dark, meadow-marsh and salt marsh vegetation of the floodplain
and flood plains was widespread. 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. Significant areas fall on 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) oligodominant bio eco systems of cereal-wormwood communities;

2) oligodominant ecosystems of sagebrush communities, soleros.

Geotopes with a quasi - natural 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 made significant changes in their structure, especially component ones (water cycle, geochemical
processes, growth of anthropophytes in vegetation, etc.).

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

The evolution of landscapes is associated with their transition to the stage of natural-cultural
(northern) and cultural-natural (southern parts).

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

Keywords: arid landscape, Terek river, bio eco systems, Tersko-Kuma canal, semi-desert landscapes.
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Abstract

Diagnostics of the modern geoecological state of the landscape complex of the Chechen Republic
from landscape-ecological positions exposed to long-term 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 anthropogenic factors 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 number of serious, 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 to resume 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 meadows, 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 climate-forming 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 are especially
vulnerable.

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

The steppe functioning strongly depends on the climate factor, in particular, 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 purpose 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. The soil cover 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 of national park “Tarkhankutsky” is
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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 to verify remote 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 (June-July). Cloudless scenes were additionally selected for the beginning (April-May) and
the end (August-September) 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 Gettis-Ord Gi* 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 permanent focuses 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 pulsating effect on
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 the primary 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 compared with the beginning 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 factors and may also be caused by unaccounted for factors in the regression
model.

This work was supported by the Russian Foundation for Basic Research (RFBR, project Ne 20-05-00464).

Keywords: spatial pattern, landscape functioning, geographically weighted regression, NDVI, steppe.

A6CcTpaKkT

®PYHKLMOHMPOBAHNE CTEMHbIX KOMMJIEKCOB CUAbHO 3aBUCUMT OT K/AMMaTU4Yeckoro d¢aKktopa, B
YaCTHOCTU KOZIMYECTBO B/larM OKa3blBaeT IMMUTUPYLOLLEE BO3AENCTBME HA YPOBEHDb 3e1eHOW PUTOMACChI B
YC/IOBUSAX KAPKOTO CYXOro KanmmaTta. Tem BpemMeHeMm, NPOCTPaHCTBEHHAA CTPYKTypa faHawadTa u penved
TEPPUTOPUM Yy4aCTBYIOT B MepepacnpeneneHnn Bnarn no 3emHoli NoBepxHOCTHU, Bnarogapa vyemy moryt
dbopmmpoBaTbca cneunduyHble NOKanbHble YCI0BKUA, KoTopble ByayT obecrneuyvBaTb OTIM4Yalolleecs OT
¢doHa PYHKUMOHMPOBaAHME BHYTPU KOHKPETHbIX NaHAWadTHbIX KomnaeKkcos. MNpeapliaywme nccaefoBaHus
aBTOPOB Y)Ke MNPOAEMOHCTPUMPOBAZN CYLLECTBYIOWME CBA3U MEXAY MNPOCTPAHCTBEHHOM CTPYKTYpOW
nanawadTa n ero GyHKLMOHNPOBAHMEM HA Uccaenyemoi Tepputopuu. Llenbto AaHHOM paboTbl ABAANOCH
NnosayyeHNMe 3aKOHOMEPHOCTEN MEXKIo40BOM W BHYTPMUCE3OHHOM AMHAMWKU  PUTONPOAYKLMUOHHOIO
GYHKLMOHMPOBAHUSA C MOMOLLLbIO aKTyaslbHbIX COBPEMEHHbIX ANCTAHLMOHHbIX METOL0B.

TapxaHKYTCKMIA MONYOCTPOB Pacronaraetca B CTENHOM 30HE YMEPEHHOro KAMMaTa Ha camou
3anafHoM OKOHeYyHOCTM nonyocTposa Kpbim. B ero npepenax pacnpocTpaHeHbl PasHOTPABHO-TUMNYAKOBO-
KOBblIbHble cTenn. [loYBEHHbIX MOKPOB MNOMYOCTPOBA MNpPeACTaBNeH MaNOMOLLHBbIMU  KaMEHUCTbIMM
[EPHOBbIMM KapbOHATHbIMW MOYBAMM Ha M3BECTHAKAX HEOreHOBOro BO3pacTa U3-3a Yero B pacTUTeNbHOM
NMOKPOBE BCTPEYAETCA MHOMECTBO nNeTpodPuTHbIX BMAOB. B mectax ¢dopmmpoBaHMA YepHO3EMOB
npousseAeHa pacnalka. Hanbonblyto LEHHOCTb HA NOYOCTPOBE UMEET TEPPUTOPUA NPUPOLHOIO Mapka
«TapxaHKYTCKMI», B Npeaenax KOTOPOro OXPaHATCS Y4acTKM CTenei B ecTeCTBEHHOM BUAE, KOTOpble A0
3TOro He NoABepranch pacnaLuke.

B paboTe MCNoNb30BaNNCh KOCMUYECKME CHUMKM BbICOKOTO paspelleHus u cobcTBeHHble noneBble
OaHHble ans BepudUKaLUN AUCTAHUMOHHBIX pe3ynbTatoB. CHUMKKM cO cnyTHMKoB Landsat 5 u Landsat 8
6blnM NnoaobpaHbl 32 BpeMeHHoM npomexkyToK ¢ 1998 no 2019 rr. 4na cepeaunHbl BereTauMoHHOro nepunoaa
(ntoHb-1I0NL), AN cHUMKoB Landsat 8 6bian AONOAHUTENIbHO OTOBpaHbl 6e306/1auHble CLeHbl A1a Hayana
(anpenb-mait) M KoHua (aBrycT-ceHTsbpb) BereTauMoHHoOro nepuoga. [na KaxKaoro CHUMKa 6blan
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paccymMTaHbl 3HAaYeHWs BereTauMoHHoro mMHaekca NDVI, a ¢ umdpposon mogenn penbedpa SRTM 6bian
BblBeAeHbl ceMb (aKTopoB oOpraHM3auum penbeda nonyoctpoBa TapxaHKyT. [na  nonyyeHus
3aKOHOMEpPHOCTEW MNPUMEHANOCh ABa WMHCTPYMEHTA MNPOCTPAHCTBEHHOM CTaTUCTMKU: aHaAU3 «ropayvmx
Touek» (Gettis-Ord Gi*, Hot Spot Analysis) n meTog, reorpaduyeckn B3BELEHHOW Perpeccum, rae sHayeHmn
NDVI BbICTynanu B poaun 3aBUCUMON NepeMeHHOM, a GaKkTopbl opraHusaLmm penbeda B poan He3aBUCUMbIX.

C nomolplo aHanM3a «ropAYMx Touyek» OblnM OOHapyXKeHbl MOCTOSIHHbIE O4YarM MOBbILEHHOM
¢duTOMacchl B Npeaenax KOMMNIeKcoB 6asio4HOM ceTu, KOTopble Bbl3BaHbl 6/IM3KMM 3a71eraHMeMmM rpPyHTOBbIX
BOA,. BblfiBfieHHble o4arM OKasblBalOT My/AbCUPYOLEEe BO3AEWCTBME HA OKpyKatowue naatoobpasHble
YYacCTKM cTenem B 3aBMCMMOCTM OT 3aCYLUJIMBOCTU roAa M KOHKPETHOro cesoHa. OTMeYyeHo, YTo 3Ta 30Ha
BO34ENCTBUA YBENNYMBAETCA B CTOPOHY JIOKa/NbHbIX BOAOPA3LE/N0B B TEUEHME BereTaumoHHOIo nepuoaa.
Mopenun, nonydyeHHble NO pe3ynbTaTamM B3BELEHHOM perpeccuu, YBE/MYMBAKOT AOCTOBEPHOCTb
pe3y/nbTaToB, YTO MOATBEPXKAAETCA CNyYalHbIM pacnpegeneHnem octatkos (Residual) (MHaekc MopaHa =
0.11). AHanM3 3HAYEHWUIN OCTATKOB BbISIBUN MX MEMKCE30HHYI0 AMHAMUKY: B cepeAuHe BereTtalyMOHHOro
nepvoga yCcWaMBaEeTCA amMMNANTYAA 3HAYEHWM, NO CPABHEHWIO C HAYa/oM M KOHUOM. [omumo 3TOro,
NoNIOKUTENbHbIE W OTPUUATENbHbIE OCTaTKM 3a Mepuos cepeguHbl neta umeloT 6osnee cnyyaliHoe
pacnpegeneHne ux noBTOPSEMOCTU MO TEPPUTOPUM NONYOCTPOBA, HEXENN BECHOW M B Hayane OCEHM.
Bonblune 3Ha4YeHUA OCTAaTKOB MOTYT OTPaKaTb OTAENEHME IOKANbHbIX GAKTOPOB OT PErMOHAJbHbBIX, @ TAKXKe
YKa3blBaTb HA HeyYTeHHble GpaKTopbl B pErpecCMoHHON Moaenu.

UccnepgoBaHMe BbiNOAHEHO Npu GUHAHCOBOM noaaepKke Poccuiickoro ¢doHaa dyHAaMeHTaNbHbIX
uccnegosaHuin (npoekt Ne 20-05-00464).

KntoueBble cnoBa: NPOCTPaHCTBEHHAA CTPYKTYypa, PYHKLMOHMPOBaHWE naHawadTa, reorpadpuyeckm
B3BelWweHHana perpeccma, NDVI, ctenu.
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Abstract
Climate changes in the Central Caucasus are the most
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 be noted that anthropogenic factors also influence
the transformation of fauna and animal populations along
with climatic fluctuations. These processes most often
mutually reinforce each other, which can lead to
degradation or even extinction of a particular species 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
expansion and reduction of the boundaries of the range of
the range of some species are noted.
Keywords: Central Pre-Caucasus, climatic changes,
Evgeny Korobkin transformation of fauna, animal population.

AbcTpaKT

M3meHeHnAa KnnmaTa Ha LI,EHTpa!'IbHOM I'Ipe,u,KaBKasbe ABNAIOTCA BayKHeNLWUM d)aKTopOM, KOTOprﬁ Ha
CeI'O,D,HFlLLIHMﬁ AEHb onpeagenAaer CcocrtoAaHue COO6LLI,ECTB HaCeKombIX, nNTny, " MAeKONUTakoLWwnx.
3HauuTeNIbHaA AECTa6VIJ'IM3MpOBaHHOCTb ABnAeTCcA O,D,HOﬁ n3 ocobeHHocTeN coBpemMeHHOro
GOYHKUMOHMPOBAHNS  MPUPOLHBIX CUCTEM W CYLLECTBYIOWMX B HUX OTAE/bHbIX BWUAOB KWUBOTHbIX.
HeobxoanMmo OTMETUTb, YTO aHTpPOMOreHHble GaKTopPbl TAKXKE OKa3biBalOT BAUAHME Ha TpaHchopmauuto
d)ayHbI N HaceneHna XMBOTHbIX HapAAdy C KAMMATUYECKUMMU KonebaHuamu. dn npoueccobl 4Yauwe Bcero
B3aMMHO YyCUNUBAKOT ApPYyr Apyra, 4TO MOXET NPUBECTU K Aerpagaunn namn gaxe nciesHoBeHunAa T1oro naun
MHOro BUAQ Ha 6onbLomn TeppUTOpUN. B AaHHOM wuccnengosaHMM nposegeH aHaIM3 U3MEHEHUA
KAMMaTUYECKUX MnoKasaTenem LlEHTpaJ'IbHOFO npe,ﬂ,KaBKa3bﬂ 3a nocneagHune AOeCATUNEeTUA, a TaKXkKe
CBA3aHHble C HMMWU BEKTOpP TpaHchopmauuu ¢ayHbl U KMUBOTHOrO HacesneHus. OTMeYeHbl MPUYUHDI
CUHXPOHHOIO PaCLUIMPEHNS U COKPALLEHWUA rPaHNL, apeana apeana HeKOTOPbIX BUOM.

KnioueBble cnoBa: LleHTpanbHoe [lpeAKaBKasbe, KAMMATUYECKME W3MeHeHUusa, TpaHchopmaums
(I)aYHbI, HaceneHune XXUBOTHbIX.
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Abstract

Urbanized territories belong to complicated social-ecological systems with many specific features of
the currently accepted spectrum of ecosystem services provided by their green infrastructure.
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 green infrastructure 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 of the visual 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 services 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 differences in prioritization 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 included economic well-being 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 prioritization of local
ecosystem services. The main conclusions are the following:
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e Information/cultural ecosystem services (historical, social cohesion) vs others may be regarded as
priority for small green infrastructure elements (pocket parks).

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

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

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

e Pollution control regulating services performance in northern cities were of minor importance
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 highlight those among them, which
demonstrated considerable differences in ecosystems’ function performance depending on geographical
latitude: urban heat mitigation; strong winds control; biodiversity support; CO, sequestration; pollution
control chromatic (information 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 municipal activities 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 cities: 1-wind control; 2- temperatures mitigation;
3-biodiversity support; 4- CO2 sequestration; 5-pollution 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 urban network. Rome, Tbilisi 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 the analysis of 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 ancient period and the Middle Ages. Enviromental factors (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 revealed later. In the following periods, the leading factors
affecting urbanization differ, and we finally come to the main distinguishing mark. Tbilisi and Baku, unlike
Rome, experienced the Soviet period. At this stage, these cities are going through a completely different
urban development path. In this case, it is interesting to compare Thilisi and Baku. As for the modern
period, research has shown that the urban challenges that Tbilisi and Baku face today have been familiar to
Rome since the 1970s and 1980s. This is 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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Alina Paranina Roman Paranin

Abstract
The purpose of the report is to present the possibilities of complex studies of prehistoric cultural
objects based on the analysis of their spatial characteristics, reflecting various forms of the astronomical
calendar.
The unity of geographical space and time allows us to speak of a geographical space-time continuum.
Due to this unity, the time coordinate of geographical objects has great potential in transmitting
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 and events of the non-literate 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 sedimentation, and to reveal traces of
natural events of a catastrophic nature. Navigation objects contain even more information - they store
information not only about local conditions, but also about the planetary characteristics of the Earth: the
position and tilt of 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 assessment of gravity, 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 worldview and an
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 locally - on 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 on the scale of the entire geocultural space, and is aimed at obtaining a model of an
integral system "nature-culture" with a characteristic of its horizontal and vertical structure. Geographic
research methods and methods for verifying the results do not violate 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 changes 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 1850-year Shnitnikov-Maksimov humidification rhythm, the 26,000-year
equinox precession cycle, the 41,000-year Milankovich cycle, etc.). The results of such work make it
possible to take into account long-term changes in nature, as well as the regional specificity of their
manifestation in 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 the natural 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 rocks and the
directions of lineaments - linear 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 and the 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 study, the enclosing
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 the object 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 structure 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 tourists, they can 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 observations and reconstructions.

Keywords: prehistoric heritage, navigation, geographical methods.

AbcTpaKT

Uenb p[oknaga — npeactaBUTb BO3MOMKHOCTM  KOMMJIEKCHbIX WCCNeAO0BaHUM  [LOUCTOPUYECKUX
OOBEKTOB Ky/IbTypbl, OCHOBAHHbIX Ha aHa/iM3e WX MPOCTPAHCTBEHHbIX XapPaKTEPUCTUKaX, OTPaXKatoLmx
pasnnyHble GOpMbl ACTPOHOMMUYECKOTO KaNeHaaps.

EanHcTBO reorpadmyeckoro nNpocTpaHCTBA M BpPemMeHW MNO03BOAAET roBOPUTb O reorpadpuyeckom
NPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHyyme. bnarogapsa 3sTtomy eauHCTBY, BpeMeHHaa KOOopAMHATa
reorpadumyeckmx o6beKToB 06/1a43€T OFPOMHbIM NMOTEHLMANIOM B Nepegadye MHGopMaunn. IToT NnoTeHLMan
npuobpetaeT ocoboe 3HaYeHNE B PEKOHCTPYKLUMMU COBBITUIM, YAANEHHbIX OT HACTOALLENO BPEMEHM.

MN3BecTHO, UTO apxeonornyeckme MNaMATHUKWM BbICTYNAlOT B POJAU apPXMBOB W AOMOAHUTENbHbIX
WCTOYHMKOB MHPOPMaLIMK O NPUPOAHbIX MpoLLeccax U cobbiTMAX BecnucbMeHHOro nepunoaa (KameHHoro u
6poH30BOro Beka). Feocapxeonornyeckne UccaefoBaHMA MO3BOAAIOT YTOYHUTb NPUPOLHO-KAUMATUYECKME
YyCNOBUSA, BO3PACT 3/1eEMEHTOB pesibeda, CKOPOCTb TEKTOHUYECKUX OBUMKEHUW, MPOLECCOB AEHYAaLUN U
CeAMMEHTAUNN, BbIABUTL CAedbl MPUPOLHbIX COObITUI KaTacTpoduyeckoro xapaktepa. Euwe 6onblue
MHPOPMALUK CopepKaT 06 bEKTbI HABUTALMOHHOIO Ha3HAYEHMA — OHU COXPAHAOT MHPOPMALLMIO HE TONIbKO
O NIOKaNIbHbIX YC/IOBUAX, HO TaKXe 1 O NAaHeTapHbIX XapaKTePUCTUKAX 3eMAU: NONOKEHUN U HAKJOHE OCH,
CKOPOCTW OCEBOTO BPALLEHUSA, CUNE TAXKECTU, PEXUME OCBELLEHNA HA MOMEHT CO34aHUA U UCMOJb30BaHKA.
3TN AaHHble NO3BOAKT YTOYHATb BO3PACT OOBEKTOB, COBPEMEHHbIE MOAENM PAa3BUTUA NPUPOAbI 3eman
(Hanpumep, 4Yepes OUEHKY CU/bl TAMKECTU MOMKHO YTOYHWUTb CKOPOCTU AEHyAaUMM U aKKYMynauuu) u
6MOCOUMANBHOM 3BOMIOLUMM YenoBeKa (MHCTPYMEHTbI M TEXHONOTMW ACTPOHOMMUYECKOW HaBUrauum
pa3BMBalOT abCTPaKTHOE MbllwneHne U 3GPEKTUBHOCTb BCEX BUAOB AEATE/NbHOCTU, SABAAIOTCA OCHOBOW
MWPOBO33PEHMA N NPUMEPOM PaLMOHANBHON OpPraHM3aLLUn NPUPOLAHO-KYAbTYPHBIX CUCTEM).

3afa4M BbIABNEHUS WMHCTPYMEHTaNbHbIX GYHKUMI AOUCTOPUYECKMX OOBEKTOB OTYACTU peLlaroTca
MEeTOZaMM aCTPOAPXE0NOrMu, OAHAKO, 3TU MeToAbl PaboTaldT JIOKANbHO — HA OTAe/bHbIX OObeKTax.
CuctemHble 0606WEHNA 3TUX AAHHbLIX BO3MOMHbI TO/MIbKO Ha OCHOBE HAyK reorpaduyeckoro UMKAa.
Hanbonee nogxoguT Ana  Takon  GyHKUMM  reorpadus  KyabTypbl, KOTOpas  OCyLiecTBaseT
MEXAMCLMNANHAPHBIA CUHTE3 U 06begMHEHME AAHHBIX B MacllTabe BCEro reoky/bTYPHOro NPOCTPaHCTBa,
W HanpaB/ieHa Ha NoJlyYeHWe MOAENWN LEeNOCTHON CUCTEMbI «MPUPOAA-KYNbTypa» C XapaKTepUCTUKON ee
rOPU3OHTaZIbHOM M BEPTUKANbHOW CTPYKTYpbl. [eorpadumyeckne metoabl uMccaenoBaHWsa M cnocobbl
BepudMKaLMN pe3ynbTaToOB He HAPYLUAIOT apXeosorMyeckmx 0H6beKTOB M BMELLAIOLWMX NaHAWadToB, T.K.
OCHOBaHbl Ha HabnalAeHWWU, U3IMEepPEeHUU, KAPTUPOBAHUM OODBEKTOB, aHa/NM3e 3TUX AAHHbIX C MO3ULMUNA
pa3HbIX HayK, BKOYaA NaneoacTpOHOMMUIO U MaTEMATUYECKYIO reorpaduio.

NccnenoBaHna U3MEHEHWU CTPYKTYPbl APEeBHUX OOBEKTOB HAaBUMALMOHHOIO Ha3HAYeHUA NO3BONAOT
BbIAENUTb Pa3INuUA B PEXUME OCBELLEHUA, ONPeaennTb HanpaBleHWe U CKOPOCTU U3MEHEHWIA MO XoA4y
O0NronepnoauYecknx puTmoB npupoapl (1850-1eTHUI pUTM yBAaskHeHUs LLUHUTHMKoBa-MakcumoBa, 26
000 neTHWM UMKAN nNpeueccun pasHogeHcTBMi, 41 000-neTpuit UMKN MunaHkosmuya u ap.). PesynbTaThl
TaKoW paboTbl NO3BOAAIOT Y4MUTHIBATb AONTONEPUOANYECKME USMEHEHMA NMPUPOLbI, @ TAKKE PETMOHANbHYIO
cneumduKy MX NPOSABAEHUA B YNPaBAEHUM MPUPOAOMNOb30BAaHMEM W MJAHUPOBAHUU XO3AWCTBEHHOIO
Pa3BUTUA TEPPUTOPUN.

Ona 6onee nosHOW peannsauMu TaKUX BO3MOXKHOCTEW npeanaraeTca cosgaHue 6asbl AaHHbix (BA),
oTparkatoweit GyHKUMOHANbHbIE CBA3N 3/1€6MEHTOB NPUPOAHO-KY/IbTYPHOTO KOMMJIEKCA mMmexay coboit, ¢
OKpY»KatoLWwmm reorpadpuyeckmMm n KOCMMUYECKMM NPOCTPaHCTBOM. ANTOPUTM CO34aHUA TakoM b/l BKAtovaeT:
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1) wuccnepoBaHve OObBEKTa CTAHAAPTHBIMKM METoAaMu (M3MepeHWe, OnucaHue, CpPaBHEHME,
METPOIOTUYECKNI aHaIN3 — COOTHECEHME C APEBHUMM CUCTEMAMU Mep);

2) XapaKTepucTMKa Bmellatowero naHawadta (C yd4eTom 3BOOLUM NPUPOLHO-KAMMATUYECKOW
0OCTAaHOBKW B rO/IOLEHe, aHa/M3a AOMUHUPYIOLNX CUCTEM B TPELLMHOBATOCTM NOPOA, M HanpaBaeHUAX
JNIMHEAaMEHTOB— JIMHEMHbIX TEKTOHUYECKUX CTPYKTYP, UMEIOLIMX BblparkeHWe B NaHawadTe);

3) acTpoHOMMYecKMe WM  NaneoacTPOHOMMUYECKME  pacyeTbl  KaNeHZapHbIX  a3sMMyTOB
BOCX0A40B/3ax0408 ConHUA M JlyHbl, BbICOTbI FHOMOHA COJIHEYHbIX YacOB-KaseHZapen U MNONOMNKEeHMS
NnosiyaeHHOM TeHW NOo ce3oHaM (ana reorpaduyeckux KoopauHaT OObBEKTa, C Y4eTOM pPas/Munii
$U13NYECKOro U acCTPOHOMMYECKOTO rOPU30OHTA);

4) yCTAHOB/MEHWE KOPPENAUMN NPOCTPAHCTBEHHbBIX XAPAKTEPUCTUK UcCCneayemoro 0b6bekTa,
BMeLLatoLLero naHawadTa M aCTPOHOMUYECKMX NMOKa3aTenel, perncTtpupyemblx B JaHHOW TOUKE;

5) conoctaBneHve UHCTPYMEHTA/IbHbIX BO3MOMKHOCTEN 0OBEKTA C JIOKAa/NIbHbIMU U PErMOHa/IbHBIMU
3aZ,a4amMu Kun3HeobecneyeHns B pasHble UCTOPUYECKUE 3MOXM (B T.Y., aHA/IM3 PACNONOKEHUS O0bbEKTA B
cucTeME TPAHCMOPTHbBIX KOMMYHWUKALLMIA);

6) onpegeneHne HapyLeHUI CTPYKTYPbI, CBA3AHHbIX C NPUPOAHbIMKM KaTacTpodamu;

7) MHOMKauMA U PEKOHCTPYKLMA NPUPOAHbIX TpaHChOpMaL M.

Bonbwoi obbem MHOpPMALMM O TFeomnos3nLMU U CTPYKTYpe OOBEKTOB Ky/AbTYPHOro Hacneaua AatoT
AUCTaHUMOHHOoe 30HAMpoBaHue 3emnu (A433) n meToabl TMC-peKOHCTPYKLUIA.

Jouctopuyeckme NamAaTHUKM MOTYT ObiTb BOB/IEYEHbI B PA3BUTME PEKPEaLMOHHOIO XO03AMCTBA.
Bnarogapsa cBoelt MOHYMEHTAZIbHOCTU U MPUB/IEKATENBHOCTU ANA TYPUCTOB OHU MOTyT ObiTb 06bEKTaMM
nokasa.

HaBuraunoHHble CBOMCTBA ApPeBHUX OOBEKTOB ABAAIOTCA AOMOJNHUTE/bHBIM CTUMYNOM K aKTUBHOM
TYPUCTCKON  [eATeNbHOCTM, MOCKONbKY MNpPeAnonaraer BO3MOMHOCTb MONEBbIX HabawoaeHUn wu
PEKOHCTPYKLUMNA.

KntoueBble cnoBa: OMCTOPUYECKOE Hacneane, HaBuraums, reorpapuyeckme MeToabl.
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THE ROLE OF GEOECOLOGICAL KNOWLEDGE IN THE PROTECTION
OF GREEN TERRITORIES OF YEREVAN CITY
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Sima Dayan Viktorya Knyazyan

Abstract

Yerevan is the economic, scientific-cultural center of Armenia, a regional transport-transit hub.
Yerevan is one of the 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 was a city-park with
a population of 150,000, built of 3-4-storey buildings divided into separate zones: administrative, cultural,
student, industrial, etc.

The administrative territory of present-day Yerevan is only 22,328 hectares.

For the purpose of effective local self-government, territorial administration, the city of Yerevan is divided
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 increase 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's "health"; their preservation is one
of Yerevan's priority tasks.

The urgency of the work is that the geo-ecological 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 is to identify the geo-ecological 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 geo-ecological knowledge.

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

Prediction: After many 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 and historical 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.
"Stopped" / moderate / level, when the "natural" point construction of the city is stopped the loss
of green areas. Urban development is carried out within the framework of the Master Plan L
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 solution of
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.
Optimistic (best) level, when the city is actively involved in international processes, as well as in the
Pan-European 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 quality of life. The "Ecological Skeleton" of Yerevan area
should be the self-renewing landscape.

Keywords: administrative territory, Yerevan, geo-ecological problems, self-renewing 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 consider a clean, well-
maintained urban environment a prerequisite for quality of life. The "Ecological Skeleton" of the Yerevan
area should be the self-renewing 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 density of construction, 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 landslides, because 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 prepared 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.

Landscape-urban reconstruction project of 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 returned to the inhabitants. 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.

The first zone, which is the entrance junction and adjacent 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 or training 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 extreme 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 the recreation area
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, landscape-urban reconstruction, new five-

zone zoning.
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Abstract

Today, Mediterranean countries are popular among tourists. Albania has become a relatively new
tourism destination in 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 is devoted 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, recreational, 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
recreational, 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 hinders the development of
tourism. It is shown that the country as a whole has positive trends in tourist flows dynamics and
expansion of their geography. But COVID-19 pandemic has negatively affected the values of these
indicators. European countries are the leaders 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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AHAIN3 NAHALLA®THOWN CTPYKTYPbl BLICOKOrOPUA HA OCHOBE
MOP®OMETPUYECKUX XAPAKTEPUCTUK PEJIbEDA

Enena CepreesHa 3enenykuHal, CeetnaHa AHapeesHa MaBpuaKkuHa’®

'Kanguaat reorpaduyeckmx Hayk, [oueHT, Kadeapa skonornyeckoii 6e30nacHoCTV TeNeKoMMyHMKaLmii (3B6T),
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Elena S. Zelepukina

Abstract

Highland regions are key to run-off formation of the largest rivers 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 conditions is
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 the peculiarities of morphology of the highland arid landscapes based on the
analysis of relief quantitative characteristics.

Landscape structure is understood to mean the spatial distribution geosystems of the local level
which are defined by landscape sites and 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 of long-term field observations.

The analysis 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 homogeneous parameters areas describes landscape sites with high precision. It has been determined
that average altitudinal entropy of distribution of plant communities’ groups in landscape sites is
significantly reduced using morphometric characteristics of the 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 inaccessible areas of Inner Asia as well as in forecast evaluation (predictive
analysis) of landscape structure transformation as a result of spontaneous or human-induced changes.

Keywords: landscape structure, Mongun-Taiga mountain range, morphometric parameters of the
relief.

A6CTpaKT

BbICOKOropHble paiioHbl BHyTpeHHen A3uu, urpatrolme KAYeByl0 posib B GOPMMPOBAHUMN CTOKA
KpynHeiwunx pek Cnbupu, obecneyeHnun Boaoit 6eccTouHbIX BHYTPUTOPHbIX TEPPUTOPUIA U T.M., A0 CUX NOP
OCTatloTcA CcNabonsyyeHHbIMU B CUY CBOEM TPYAHOAOCTYMHOCTW, MANOHACENIeHHOCTU, HeAO0CTaTOYHOro
pPa3BUTUA TPAHCMOPTHOM MHDPACTPYKTYPDI.

B ycnoBuAx apuaHbIX BbICOKOTOPUA  OCHOBHbIM  dakToOpoMm, onpeaenslowmum cneumdury
NaHaWwadTHON CTPYKTYPbl TEPPUTOPUN, BbICTYNAET YBAAXKHEHME, @ TOYHEe NnepepacnpesesieHne CKy4HOro
KOo/mM4ecTBa aTMocdepHbIX 0CaZlKOB 3a CYET HEepPOBHOCTEN penbeda, WMPOKOro pacnpocTpaHeHusa ciabo
NPOHMLLAEMbIX NOBEPXHOCTEN, AONONHUTENbHOIO NPUTOKA BAArM B pe3y/ibTaTe OTTaMBaHUA OEeATeNbHOro
ropu3oHTa MHOroJieTHEMEP3/bIX FPYHTOB M T.N. HactoAuwee wccnegoBaHMe HanpaB/ieHO Ha BblABAEHUE
ocobeHHoCcTeNn MOPGONOTrMYECKOWN CTPYKTYPbl NaHAWapTOB apuAHbIX BbICOKOFOpPUIA Ha OCHOBE aHanAu3a
KOZIMYECTBEHHbIX XapaKTepPUCTUK penbeda.

Moa naHawadTHOM CTPYKTYPOMN TEPPUTOPUM aBTOPbI MOHMMAIOT NPOCTPAHCTBEHHOE pacnpeneneHune
reocMcTeM  JIOKAZIbHOrO  YPOBHA  OpraHM3auuu, ONpPefenéHHbiX 4Yepe3  MeCTONONOXKEHUA U
O/MTENbHOBPEMEHHbIE COCTOAHMA MOYBEHHO-PACTUTENBHOrO MOKpPOoBa. MeCTOMONOKEHNA TFeoCUCTEM
BblAenAnMcb no popme penbeda, yKAOHY, TUMNY, COCTABY U MOLLHOCTM NOBEPXHOCTHbIX OT/IOKEHWUN, a TaKXkKe
pPeXMMYy MWUIpaLMn  BeLWEeCcTBa; AJ/IMTE/IbHOBPEMEHHble COCTOAHUA OMNpPeaenAanucb Kak  rpynnbl
pPacTUTENbHbIX COObLLECTB, 06begMHEHHbIX NO NPUHLUMNY 4OMUHUPOBAHUSA TEX UM UHbIX BULOB PAacTEHUN.
BpemeHHOI acneKT naHawadTHOM CTPYKTYpbl B HAacTosALLEN paboTe He paccmaTpuBasica.

Bbibop B KayecTtBe MOAE/NbHOIO Yy4yacTKa TeppuTopuM ropHoro maccmBa MoHryH-Taitra,
pacnosioeHHOro Ha 3anage pecnybavku ToiBa (Poccus), obycnoBneH BO3MOXKHOCTbIO BepubUKauum
pe3ynbTaToB MOPPOMETPUYECKOTO aHa/M3a BCNeACTBME HANMYMA OBLIMPHOrO MaTepuana MHOTONETHUX
NnosieBbIX UCCAEA0BAHUI TEPPUTOPUN MACCUBA.

MNpoBegeH aHanM3 MNPOCTPAHCTBEHHOM CTPYKTYpPbl MaHAWadToB apuAHbIX BbICOKOrOpUA MO
KOMOMHALUMAM HECKONIbKUX MOPPOMETPUYECKUX XapaKTEPUCTUK HA OCHOBE LMPPOBOM MOAENN MECTHOCTHU
SRTM (Bepcua 3) ¢ NPOCTPAHCTBEHHbIM paspelleHneM 3 YrI0BbIX CEKYHAbI, @ TaKKe MyNbTUCTEKTPANbHbIX
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CHMMKOB BbICOKOIO MPOCTPaHCTBEHHOTO paspelweHnsa cnyTHUKoB SPOT-5 n SPOT-6, obpaboTaHHbix DTM-
dunbTpoMm.

B KauecTBe MHCTPyMeHTa MopdOMETPUYECcKoro aHanmsa B paboTe Mcnosb3oBaAUCb ABa Habopa
KO/IMYECTBEHHDbIX XapaKTepUCTUK penbeda: 1) BbICOTA, YKAOH (KPYTM3HA) M NOSMHAA aKKYMyAsLMOHHAA
KpMBM3Ha (NpounsBeseHne BePTUKaNbHOW M NAAHOBOM KPMBU3HBLI), 2) BbICOTA, YKAOH (KPyTU3HA) U MHAEKC
TWI. MpuypoYeHHOCTb rpPynn pPacTUTE/IbHbIX COOBLWECTB K MOPPOMETPUYECKMM MECTOMONOKEHNAM
BbIIBNANACL NO KBAHTUAAM  pachnpefeneHus B  KaXAOM AManasoHe 3HayYeHUn KomMBuHauui
MOPHOMETPUYECKMX BEJIMUNH, @ 3aTEM OLLEHMBANACh C MOMOLLBbIO Mepbl SHTPOMUM.

MpoBepKa KOPPEKTHOCTU UCMOIb30BAHMA KOJIMYECTBEHHbIX XapaKTEPUCTUK pesbeda Npu BbIABNEHUM
CTEMEHN MPUYPOYEHHOCTU TPYNN pPacTUTE/IbHbIX COOBOLWECTB K ONpeaeneHHbIM MECTONOOKEHUAM
OCyLLEeCcTBAANACL ABYMA CNocobamm: BU3yasibHO NyTEM Ha/loKeHUA pacTpa LMdPOBOM MOAEAN MECTHOCTU
Ha naHawadTHON KapTy ropHoro maccnsa MoHryH-Taiira macwTaba 1 : 100 000, a Tak»Ke nyTem CpaBHEeHUsA
HOPMWPOBAHHbIX 3HAYEHUN Mep 3HTPoONUM MNpu 0bA3aTeNbHOM YCNOBUMM HEPABHOFO KO/AMYECTBA YMCANA
rpagaumin MecTononoXeHUn, BblA4eNeHHbIX Pa3HbIMKU cocobamu.

MokasaHo, 4TO pasbueHMe TeppuTOPMM HA  Y4YacTKM, OTHOCUTENbHO OAHOPOAHblE MO
MopdoMeTpUYECKMM  MapameTpam  penbeda, [OCTAaTOMHO C  BbICOKOM TOYHOCTbHO  OMMCbIBaeT
MEeCTOMONIOXKeHUA. YcTaHoBAeHO, 4YTo cpegHAa no 200-meTpoBbiM BbICOTHbIM WMHTEpPBasamM 3SHTPOMNUA
pacnpegeneHua rpynn pPacTUTENbHbIX COOBLLECTB MO MECTOMOIOKEHUAM CYLLECTBEHHO CHUMKAEeTCs Mnpwu
BblAENIEHNN MECTOMONOXKEHNN Ha OCHOBE KOMOMHAuuii MOPPOMETPUYECKMX BEAWMUYMH ANA  BCEro
BbICOTHOrO Npoduaa BHE 3aBUCUMOCTM OT MAKPOCKAOHA. 3TO O0COBEHHO BaXKHO B CBA3W C TeM, YTO ANA
60/bLWIMHCTBA FPYNN PacTUTE/IbHbIX COObLLECTB (KpOMe FpynnMPOBOK NETPOPUTOB M NOMMEHHBIX NeCOB)
ABHOM CBA3M C MECTOMO/IOXKEHMAMM HA OCHOBE TOJIbKO BbICOTHO-3KCMO3ULMOHHOIO aHa/M3a BbiABUTb He
npeacTaBnAeTcA BOSMOKHbIM.

Hanbonee 3ameTHOE yMeHbLUEHME 3HAYEHWUI SHTPOMNUM OTMEYEHO B Npeaesiax SKOTOHHOM MoI0Chl B
AnanasoHe BbicoT 2200-2800 meTpoB: TaK, Ha CEBEPHOM MAKPOCK/IOHe Ha BbicoTe 2300 m A HHopm
pocturaet 0,3.

CoBmelleHMe NoneBblx, KapTorpapuueckmx U AUCTAaHUMOHHbBIX METOA0B UCCAeAoBaHMA Mo3sonseT
YyTBEPXKAATb, 4YTO MNPeASOXKEHHbI Habop MOPPOMETPUYECKUX XapaKTEPUCTUK penbeda KOPPEeKTHO
OMUCbIBAET FOPU3OHTANbHYO CTPYKTYPY PacTUTE/IbHOro NMOKPOBA PAcCMATPMBAEMOro MaccuMBa, U MOXKeT
6bITb MCNONb30BaH NPU aBTOMATU3UPOBAHHOM AelndPUPOBAHUM TPYAHOAOCTYNHbIX PalioOHOB BHyTpeHHel
A3Mn, a TaKk¥Ke npu NPOrHO3HOM OueHKe TpaHchopmauuii naHAawapTHOM CTPYKTypbl B pesynbraTe
CMOHTAHHbIX, MO0 AHTPOMOreHHbIX U3MEHEHUN.

KnioueBble cnoBa: naHAawadTHasA CTPYKTypa, ropHbIM maccuB MoHryH-Talira, mopdomeTpuyeckue
napameTpbl penbeda.
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Vadim Karavaev Anatoly Gorbunov Sergeiy Seminozhenko

Abstract

The study assumes that the processes associated with the accumulation and movement of clastic
material - landslide-scree and debris flows, have a cyclical nature and are subject to the complex effect of
several time-varying factors - air temperature, precipitation, frost weathering and seismicity, among which
earthquakes are one of leading. The novelty is their joint consideration. The cycle of development of
extreme exogenous processes (hereinafter - EEP), during which some cause others, can last for a number
of years. Cycle scheme: after large mudflows in the mountain landscape as a result of landslide-scree,
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.
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The study area 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, first of all, to weak and medium-sized
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.
Analyzing descriptions 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 order to study the specifics of exogenous processes in the Central Caucasus, we have
been conducting research on a territory representative of the entire region - in the basin of the upper
reaches of the Cherek Balkarsky river, above the village of Upper Balkaria, and 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, not 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 in km; h is the
depth of the epicenter, km; 2.2, 1.6, 3.1 are regional constants.

Graphs of factors that change over time, for 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 freezing point - 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 debris flows completed the next cycles of extreme exogenous processes in the study area,
weak 3-magnitude 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 increased the melting of glaciers in the highlands.

Keywords: formation factors, earthquakes, cycle, extreme exogenous processes, mountain
landscape, clastic material, Central Caucasus.

Ab6cTpaKkT
B nccnenoBaHUM npeanosaraeTca, YTo npoueccbl, CBA3aHHble C HaKonmeHnem U nepemelleHnem
ob1omouHoro maTtepmana -— 06BanbHO-OCbIMHbIE U cenn, unmerT UUKANYHOCTD WU NnoAaBepXKeHbl

KOMMNAEKCHOMY BO3ENCTBUIO HECKONbKUX GAaKTOPOB, M3MEHSIOLLIMXCA BO BPEMEHU - TeMNepaTypbl BO34yXa,
0CafIkOB, MOPO3HOTIO BbIBETPUBAHMS U CEUCMUYHOCTU, CPEAMN KOTOPbIX 3eMIETPACEHMA ABNAKOTCA OAHUM U3
BeAyLWwmx. HOBU3HOM ABNSETCA COBMECTHOE UX pacCMOTpeHue. LIMKA pasBUTUA SKCTPeMaibHbIX 3K30reHHbIX
npoueccos (aanee - 33M), B xo4e KOTOPOro oaHW obycnaBAnBaAlOT Apyrne, CNocobeH ANUTLCA B TeYeHue
paga net. Cxema UMKANa: Mocse cxofa KPyMHbIX cesfeit B ropHom naHawadTte B pesynbTate ob6BaNbHO-
OCbIMHbIX, PYCNOBbIX MPOLLECCOB, CXOA0B NaBUH HauMHAeT HaKanamMBaTbcA 06/1I0MOYHbIA MmaTepuan. Mo
OOCTUMKEHMU KPUTUYECKOM Mmacchbl, gaxke npu cnabom Bo3geinctesum nwoboro us ¢dakTopos, caydaerca
cnegyowmi cxoa,

Tepputopua MccnefoBaHUA BXOAUT B CEMCMUYECKM aKTUBHYIO HOXHYIO YacTb EBponeickol Poccum.
Ceiicmuyeckmne cobbiTua 60bLWON CUAbI BCerga BeayT B ropax K Hayasy 3K30reHHbIX MPOLEeCccCoB MAU UX
ycuneHuio. B npeanaraemoli pabote Mbl yaensem neppooyepesHoe BHUMaHWE, Npexae Bcero, cnabbim m
cpeaHen cubl 3eMNETPACEHMAM, KOTOpPble C/ly4aloTca ropasao 4valle, ¢ OTCPOYKOM adpdeKTa U KoTopble
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LENCTBYIOT COBMECTHO C ApPYrMMWU GaKTOpamMu, MOBbILWAIOWMMWN aKTUBHOCTb CeNei, NaBUH, OCbinel,
6bICTpbIX Onon3Hen, 06BanoOB M KaMHenagoB. AHANM3MPYs OMUCAHMA OLLYLLEHWI OT 3eMAeTPACEHUI
Pa3NMYHON CUAIbI U OLEHUB NepemelleHne 0b6/OMOYHOro matepuana B pesysbTaTe WX AeUCTBUA, Mbl
pPeLwnnmn, 4TO MMHUMA/IbHBIM 3HAYEHMEM, KOTOPOE C/iIeayeT YunTbiBaTb B Halel paboTe, anaetca 3 6anna.

C 2009 r. ¢ uenblo usydyeHua cneundUKM 3K30reHHbIX npoueccoB LleHTpanbHoro KaeBkasa Hamwu
NPOBOAUAUCL WUCCNEAO0BaAHUA HaA penpeseHTaTUBHOW ANA BCEro perMoHa TeppuTopunm — B bHacceiHe
BepxoBbeB p. YepeKka bankapckoro, Bbile cena BepxHas bankapus, u baccenHax ero uctokos — Kapacy u
Obixcy. B aTUX mecTtax UMKA cocTasnaeT oT 3 Ao 6 net. MNpeanocbiIKOM 3aBepLlleHnsa npeablayLLero unKkaa
33N netom 2017 r. NOCAYXMAa COBMECTHAA aKTUBHOCTb HECKO/IbKMX PaKTOPOB, NPUYEM, B 3HAUYUTENbHOM
CTEeneHu, He HernocpeacTBeHHasn, a 3abaroBpemeHHas.

Ha TeppuTtopun nccnenoBaHMA CKasblBAlOTCA 3e€MIETPACEHMUA, SMULLEHTPbI KOTOPbIX PAacnoaoXKeHbl B
Pa3/INYHbIX MECTax, MOPOM HaxoaALMXCA Ha 6O/IbLLIOM yaaeHnn oT Heé. PacuéTt nposoauacs no popmyne:
J]=22+16-M—3.1/R*+ h?,

rae J — MHTEHCHBHOCThH 3eMileTpsiceHus, B Oayuiax; M — maraurtyma; R — paccrosiuue ot smureHTpa B KM; h — riyGuna
3MULEHTPA, KM; 2.2, 1.6, 3.1 — pernoHanbHbIe KOHCTAHTHI.

paduKn bakTopoB, KOTOPbIE MEHAIOTCA BO BpeMeHM, Aas yaobcTBa aHanM3a NomMeLlleHbl Apyr noa
Apyrom B OAHOM BpemMeHHOM MacliTabe. MNMoMMMO 3emneTpsceHUii, OHM OTobpaxKalT TemnepaTtypy
BO34yXa, OCaAKM M MOPO3HOE BbIBETPMBAHME, OTPAKEHHOE B KOJIMYECTBE MEPexonoB TemnepaTypbl
BO3AyXa Yepes TOUKY 3amMep3aHMa — HOAb rpagycos no Lenscuto.

B pe3synbTaTe nccnenoBaHMA BbIBAEHO, YTO MOMUMO NOAIOTOBUTENbHOW Poaun, B unkae 33 cnabble
3eM/IETPACEHUSA BbIMOJIHAOT PYHKLUMIO «CMYCKOBOIO MexaHM3mMa» Aasa KPYnHbix cenen. Tak, B utone 2012 r.
n none 2017 r., Koraa cxogbl NOAOOHbIX Cenei 3aBepLnIM Ha UCCeAYEMON TEPPUTOPUM odepeHble
LUMK/bl 3KCTPEMaAbHbIX 3K30TeHHbIX NPOLLECCOB, «CMYCKOBbIM MeXaHM3MOM» B 060MX cayyaax NOCAYKUAN
cnabble 3-x 6annbHble 3eMJIETPACEHUA M, BO BTOPOM C/ly4ae B 3HAUYUTENbHO MEHbLIeN CTeneHu, —
Hebo/iblioe NpeBbieHWe TeMNepaTypbl BO34YyXa, YCUNMBLUEE TasiHUE 1e4HUKOB B BbICOKOTrOpbeE.

KnioueBble cnoBa: ¢akTopbl GOPMUPOBAHUA, 3EMIETPACEHUSA, LMK/, IKCTPEMaAsIbHble 3K30reHHble
npoLecchl, ropHbi naHgwadT, 0610MOUHbIM MaTepunan, LleHTpanbHbIn KaBKas.
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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. Millionshchikov. This 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, including an
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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A6CTpaKT

M3yyeHne rnobanbHbIX W PErMOHANbHLIX KAMMATUYECKMX W3MEHEHUN SNBNAETCA OAHOW U3
aKTyaNnbHbIX 33434y, CTOALWMX nepes, HaydHbim coobuwectBom [1-4]. OaHum m3 adpdeKTUBHbIX cnocobos
M3YYEHMA KAMMATMUYECKM aKTMBHbIX ra30B ABAAKOTCA KAapbOOHOBble MOJIMIOHbI, KOTOpble MNPeAcTaBaAAloT
cobo TEppUTOPUM C YHWUKANbHOM SKOCMUCTEMOM, CO3AaHHble ANA peanusauunm Mep KOHTPOAs
KIMMATUYECKMX aKTUBHbIX ra3oB.

B cTaTbe paccmoTpeHbl BOMPOCHl €O34aHMA U GYHKUMOHMPOBAHUA KapbOOHOBOro MOJ/IMFOHA
YeyeHcKkon Pecnybamku Ha 6ase THTY um. akag. M.A. MuaavoHwmkosa. JaHHbIA NOAUIOH BKAOYAET 6
3Ta/IOHHbIX YYaCTKOB, BK/OYasA KapboHosyto depmy. MepeuncrieHnl Lesb 1 OCHOBHbIE 3aga4M KapboHoBOro
nonvroHa. OnucaHbl NaHAwadpTHble OCOBEHHOCTU 3STaNOHHbIX Y4acTKOB. Ha MoOAUroHe ycTaHOB/EHO
coBpemeHHoe 0060pyA0BaHWE, BKAKOYAOLWLEE 3IKO/IOrO-KAMMATUYECKYID  CTAaHUMIO, MEeTeOoCTaHLMIO,
rasoaHanusaTop u ap. obopyaosaHue.

KnioueBble cnoBa: KAMMATUYECKME W3MEHEHMA, KapOOHOBbLIN MOJUIOH, MNAPHWUKOBbIE rasbl,
NaHawadThl, METEOCTAHLMSA, ra30aHaNN3aTop.
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Zulfira Gagaeva 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 continuation of scientific 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.
Beruchashvili — 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, detection of 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 exceptions
(including territorial ones) in the study of natural-territorial complexes (Bereuchashvili, 1986).

Even at the beginning of his scientific activity, N. Beruchashvili's important polygon landscape
research was the Martkop Physical-Geographic Station (MFGS). Here, a program of year-round daily power
was implemented for the operation and dynamics of the natural-territorial 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 the intra-annual state of elementary natural-territorial
complexes, including "nodal" daily bases corresponding to the seasonal situation, weather conditions and
the dynamic trend in the development of natural-territorial complexes — stexes.

At the stationary level 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 a 4-level classification of landscapes (class, type, 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 important tools 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 well-known 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 natural-territorial complexes. The range of issues that are discussed in this book
(understanding the state of the NTC, the theoretical foundations of the special-temporal analysis and
synthesis of the NTC, the temporal structure of the facies and the synthesis of stexes in time and the
specific-temporal 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 geographers. And this does not prevent him from
using the best advanced ideas for the development of geographical research in Georgia. N. Beruchashuvili
actively cooperated with foreign colleagues. This collaboration resulted in a book co-authored by Gabriel
Rougerie (Géosystemes 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 relation to the study of climate
changes.

Keywords: N. Beruchashvili, Caucasus, landscapes researches, methods, stationary
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Umar Gairabekov Alexey Gunya Ibragim Kerimov

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 can be conditionally 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 conditions - large 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 of 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 hydrothermal gradients 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 differences in the conditions of vegetation growth
and soil formation, as well as due to the uneven age of natural components (Gennadiev, 1980; Gairabekov,
2012, 2016, 2020).

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

The landscape-geographical 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 landscape-structural approach. The study of the relationship between process and structure is an
important area to which N. L. Beruchashvili devoted his research. One of the approaches, which is based on
the study of not individual processes, but the landscape as a whole, is the landscape-geophysical approach
developed by N. L. Beruchashvili (Beruchashvili, 1972, 1983, 1986, 1989). The universal basis for the
analysis and synthesis of natural components is the so-called geomasses, which simultaneously carry both a
structural characteristic (vertical and lateral structure of natural complexes) and reflect a specific process.
The term geomass itself was introduced 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 structure and 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 aggregation 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 carbon in different 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: A - aeromass, P - phytomass, Z - zoomass, M - mortmass, S - pedomass, L - lithomass, H -
hydromass.

Each of the geomasses has its own parameters. Thus, for air masses, temperature is important:
cryothermal (frost), nanothermal, microthermal, 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 combination of geomasses in the
vertical profile of the natural complex (the layer facing the main external source of energy — the Sun)
creates geohorizons. They are responsible for the spectral reflectivity, form the indicators underlying the
measurement of vegetation indices. On the images of the visible range, we primarily distinguish
geohorizons (Gunya, 1990). Knowing the relationship in the chain "image-geohorizon-geomass-process",
one can recognize various processes in landscapes, including those responsible for the carbon balance. We
used this technique in the mountainous part of the Chechen Republic when describing the natural
complexes included in the carbonic polygon.

Key words: landscape structure, carbon balance, geomass, natural complexes, carbonic polygon.
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landfill "EcoGrozny" and development of scientifically based decarbonization technologies (on the example
of the Chechen Republic)".
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A6CTpaKT

N3yyeHne AMHAMUKM yraepoda B FOPHbIX NaHAwadTax ABAAETCA BaXKHOM 3aayeill B KOHTEKCTe
COBPEMEHHbIX NpPobaemM M3MeHeHUs Kaumata. [pobnemaTvKy 3TOro HanpaBiEHUA YC/IOBHO MOXHO
pasfenuTb Ha JABe Trpynnbl MOKa elwe A0 KOHUA He pelweHHblx 3agady: 1) Kak obecneunTb
penpe3eHTaTMBHOCTb M3MepeHMi BanaHca yriepofa B ropax, Mmewwmx 6onblwyto pasgpobiieHHOCTb
NPUPOAHbIX YCNOBUM — 6OosbluMe amMnauTyAbl BbICOT, WM3MEHYMBOCTb MOTOKOB Tenna M BAaru,
pacyNieHEHHOCTb penbeda, pasHoobpasne CyKLECCUOHHbIX COCTOSSHUIM PacTUTENbHOCTU M Ap.? 2) KaKue
anemMeHTapHble onepaLMoHHble eAUHULbI CIeAyeT B3ATb 32 OCHOBY Aa/fIbHENLLEro CUHTE3a AaHHbIX?

B ropax penpes3eHTaTMBHOCTb TOYMEYHbIX AaHHbIX MO N3MepPeHUto 6anaHca yrnepoaa YC/0XKHAETCA B CBA3U C
BO34ENCTBMEM CNeayoLWmMX TPEX OCHOBHbIX rpynn ¢GaKTopoB.:

1) rpaBMTaLMOHHAA 3HEPrus CKAOHOB, MPUBOAALLAA K MOCTOAHHOMY MepepacnpeneseHnto BelecTBa U
aHepruu;

2) BbICOKAA HaNpPSAXEHHOCTb MMAPOTEPMUYECKUX FPAANEHTOB MO BbICOTE, IKCMO3ULMAM, B PA3ANYHBIX MO
BE/IMYMHE W MPOCTUPAHUIO TOPHbIX AO0NAMHAX, YTO 3aTpPyAHAET MOJydYeHUe YyCpeAHEeHHbIX AAHHbIX ANs
NPOCTPAHCTBEHHbIX apeasoB PasINYHbIX PAa3MEPHOCTEN U OPUEHTALMN;

3) CnoHaAa Mo3auMKa MOYBEHHO-PACTUTE/IbHOINO MOKPOBa, OOYCNOB/AEHHAs Pas3NUMYUSAMU B YC/IOBUAX
NpPoM3pacTaHMA pPacTUTENIbHOCTM W MOYBOOOPA30BaHMWU, a TaKKe BC/AEACTBME PA3HOBO3PACTHOCTU
npupoaHbIX KomnoHeHToB (Malipabekos, 2012, 2016, 2020; NeHHaaues, 1980).

OTBevas Ha BOMPOC, KaKMe NPOCTPAHCTBEHHO-BPEMEHHbIE OnepaLnMoHHblie eauHNLbI cheayeT B3ATb
33 OCHOBY Ja/ibHelllero cCMHTe3a AaHHbIX, cnegyeT OTMETUTb, YTO B paboTe No M3MeEpeHUIo yraepoaa
npeobsagaloT noaxoAbl MO  M3YYEHUIO MNPOLLECCOB, B OCHOBHOM, MOYBEHHO-TEOXUMUYECKUX U
6MONIOrMYECKUX. DIEMEHTAapPHbIMU  OMEPaLMOHHbIMM  eANHMLAMKW, KoTopble OepyTca 3a OCHOBY
OaNbHeNLWero cMHTe3a AaHHbIX, BbICTYNaloT COCTaBAAOLWME BUoreoumKkna.

NaHawadTHo-reorpaduyeckomy Noaxoay, rae ynop Aenaerca He Ha NPOLLECChl, @ HA CTPYKTYpPbI B UX
NPOCTPAHCTBEHHO-BPEMEHHOM pa3peLleHnn, OTBOAUTCA Masio MecTo. Mexay Tem, LWMPOKoe NpUMMeEHEHNE
OMCTaHUMOHHBIX [OaHHbIX, TAEe OTpa)kaloTcs, MPEXe BCero, CTPYKTYpHble 0COBEeHHOCTU MPUPOAHbIX
reocuctem, Bce 6onblwe MNPUBOAUT K HeoBXOAMMOCTM WCMOJIb30BaHUA NaHAWADTHO-CTPYKTYPHOrO
noaxoaa. MsyyeHue cBAsnM Mexay NpoLeccoM U CTPYKTYPOM ABAAETCSA Ba*KHbIM HanpaB/iieHUEM, KOTOPOMY
NocBATUA CBOM UccnesoBanus H. J1. bepyyawsuam. OgHUM U3 NOAXOLO0B, KOTOPbI ONMPAETCA Ha U3yYyeHue
He oTAe/ibHbIX MPOLEccoB, a naHAawadTa B uUenom, ABafeTca naHawadTHo-reoPpmusnMyeckmin noaxoa,
pa3paboTtaHHbin H. /1. Bepyyawsunu (bepydyawsunm, 1972, 1983, 1986, 1989). YHMBepcanbHON OCHOBOWM
aHaNM3a M CUHTE3a MNPUPOAHLIX KOMMOHEHTOB C/AyXaT TaK Ha3blBaeMble Treomacchbl, Hecyuwume
OZHOBPEMEHHO KaK CTPYKTYPHYHO XapaKTepUCTUKY (BepTUKa/ibHaA W natepanbHasa CTPYKTypa NPUPOAHbLIX
KOMMNAEKCOB), TaK M OTParkatoLlime KOHKPEeTHbIN npouecc. Cam TepMMH reomaccbl BBeAeH B3ameH bonee
rPOMO3/KOr0o Ha3BaHUA «3/IEMEHTAPHOW CTPYKTYPHO-PYHKLUMOHANbHOMW YacTM NMPUPOAHOTro KOMMIEKca.
Mpyn 3TOM NpUCTaBKa «reo» roBOPUT O TOM, YTO CYTb reOMaccChbl CBOANTCA He K BECy, a Yepes n3mepsaemble
napameTpbl OTPaKaeT HEeKOe COCTOAHME CTPYKTYpbl U  GYHKUMOHMpPOBaAHMA (CTPYKTypa-npouecc).
Feomaccam MPUCYLLM CBOWMCTBA, KOTOPble MOXHO W3MEPUTb: pa3mep, LUBET, BeC, CMeKTpa/ibHas
OoTpakaTesibHad CnocobHoCcTb M Ap. B ocHoBe KaaccuduKauMm reomacc JieKaT XapaKTEPUCTUKU KX
arperaTHOro COCTOAHMA W CBA3aHHble C 3TMM COCTAaBOM OCHOBHble CTPYKTYpPHO-(YHKLMOHa bHbIE
0COB6EHHOCTU. BblaensatoTca cnefyoLime Knaccbl reomacc: asapomacchl, GUTomMacchbl, 300Maccbl, MOPTMacCChl,
neaomacchbl, IMTOMAcChl, rmapomaccol. PakTUUECKM BO BCEX Kaaccax reomacc NpUCyTCTBYeT yrnepoj B
pa3sHbIX NPOMNOPLUMAX N COCTOAHMAX. TUMbI FTEOMACC BblAENAIOTCA B Npeaenax K1accoB Ha OCHOBE Pas/inymm
B (QYHKLMOHANbHOM Ha3HayeHWM reomacc. Knaccbl M TUNbl reomacc NpuM OMMCaHMW TOTO WMAW WMHOTO
NPUPOAHOIO TEPPUTOPUANIBHOTO KOMMJIEKCA MMEIT CBOM KpaTKMe obosHaueHua: A — aspomacchl, P —
¢duTomaccsl, Z —3oomaccbl, M — mopTmaccsl, S — negomaccel, L — antomaccsl, H — ruapomaccsl.

Kaxkpgas 13 reomacc MmeeT cBou napameTtpbl. Tak, 418 aspomacc BaXKHbIM ABAAETCA Temnepatypa:
BbIAENAOTCA KPUOTEPMA/IbHbIE (MOPO3HbIE), HAHOTEPMa/bHble, MUKPOTEPMabHble U Ap. [na rmapomacc
— KO/INYECTBO M COCTOsIHWE BOAbI B MPUPOAHOM KOoMMieKce. CTeneHb Pa3/iokeHMa BaXKHO 418 MopTMmacc.
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Habop reomacc cosgaet crneuuduyeckme B MPOCTPAHCTBE U BPeMeHM KOomMbBMHaumu. MNocnoiHan
KOMOWHauusA reomacc B BepTUKaibHOM npoduie NpUPOAHOro Komniekca (ciold, obpalleHHbI K
OCHOBHOMY BHELUHEMY UCTOYHMKY 3Heprun — ConHLY) CO343aeT reoropmM3oHTbl. MMEHHO OHM OTBEYAIOT 33
CNEKTPa/IbHYO OTPaXKaTeNbHY CNOCOBHOCTb, GOPMUPYIOT NOKasaTenu, aexalime B OCHOBE M3MepeHun
BEreTauMoHHbIX MHAEKCOB. Ha CHMMKax BWAMMOrO AguanasoHa Mbl B MEPBYHO o4vepedb pas/ivyaem
reoropusoHTbl (M'yHa, 1990). 3Has cBA3b B LENOYKe «CHUMOK-FeoropM3OoHT-reoMacca-npoLeccy, MOXKHO
pacno3HaBaTb pas/iMyHble NpoLecchbl B NaHaWwadTax, B TOM YMC/Ie OTBeYalowme 3a yraepogHbiit 6anaHc.
Mbl MCnONb30BanM AAHHYIO METOAMKY B FOPHOM YacTn YeueHcKkol PecnybamMKu npm onMcaHnm NpupoaHbIX
KOMMJIEKCOB, BXOAALLMX B KAPOOHOBbIN MOJIUTOH.

KnioueBble cnoBa: naHawadpTHaA CTPYKTypa, banaHc yraepona, reomacca, NpMpoaHble KOMMAEKCHI,
KapbOHOBbI NOINTOH.
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STRUCTURE AND FUNCTIONING FEATURES OF SUB-MEDITERRANEAN
LANDSCAPES OF THE NORTH-WESTERN CAUCASUS
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Marina Petrushina

Abstract

The structure and some features of the functioning of sub-Mediterranean landscapes within the
North-Western Caucasus have been revealed on the basis of field landscape profiling and mapping, 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 most north-eastern area of
Mediterranean ecosystems.

The “Utrish” Nature Reserve, the only one protecting these landscapes in the region, was chosen as
the main object of study. It was established in 2010 and is a model area for exploring sub-Mediterranean
landscapes, including their restoration after prolonged anthropogenic 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 landscapes and their components, detailed
description of transects in model basins were also carried out. The large-scale landscape maps and profiles
were compiled; the main factors and basic regularities of the spatial organization of vegetation and
landscapes were 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 most complex 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), oak (Quercus
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 has been also focused on the land-sea
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 sub-Mediterranean landscapes in juniper and pistachio-juniper 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 herbaceous phytomass stocks vary from 0.3
to 20 cwt/ha, reaching the highest values in pistachio-juniper and juniper woodlands with developed
herbage.

These forests were also generally characterized by low stocks of ash elements in the herbaceous
phytomass (1.1-3.3 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 region.

Keywords: sub-Mediterranean landscapes, the Black Sea coast, structure, functioning, nature
reserve “Utrish”
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Zurab Seperteladze » ' Tamar Aleksidze Nino Rukhadze

Abstract

It was elaborated a method of agro-ecosystem ranking for feijoa culture and forest ecosystem in one
of regions of Western Georgia - Adjara subtropical humidified zone. On the basis of mineralogical and
morphometric analysis (biometric parameters, beginning and end of growth, beginning of fruit ripening and
mass ripening, frost resistance etc.) of feijoa culture (Feigoa selliowiana) and by multiple-factor approach
we have evaluated culture’s rational disposition and optimal environment for development of land.

The main accent was made on geomorphological (relief, inclination, exposition) and agro-climatic
(sum of active temperatures, hydrothermal coefficient, temperature conditions, physical and chemical
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features of soil) factors. As a result of implemented zoning a landscape zone with agricultural resources
potential and hypsometrical levels optimal for development of feijoa culture was revealed.

During the research we also revealed corresponding agro-ecosystem zone, compatible with feijoa
zone, evaluation of quality 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 large-scale ecosystems and geo-information system.

By Cartometric and geographic-informational 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, Etalon-model, , Landscape, Multifactorial analysis,
geographical zoning.
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Tsetsilia Donadze Giorgi Dvalashvili

Abstract

Exclusive geographic location of Georgia, broadly contrasting natural conditions and high quotient of
landscape placement in this country make possible abundance and divergence of unique natural
monuments.

A natural monument is a geomorphological and hydrological makeup, separate 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 a river, a waterfall, a lake, a grove of the forest, a sanctuary of rare plants and animals and even
one tree (for example, 1800-year old conifer tree in Batsari preserve). Each monument has scientific,
historical, ecological and educational and esthetic value and it needs special protection.

However, in our view, stemming from their importance and one-off nature, 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 hides many 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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Robert Maghlakelidze Giorgi Maghlakelidze

Abstract
On the basis 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 the result of 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 the scientific application by A. Humboldt, O.
Schlutter, K. Zauer and B. Semionov-Tian-Chanski in XX century. The UNESCO World Heritage 1992
Convention examines the concept of "cultural landscape" as "the common creature of nature and human ".
The new approach to today'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 developed. What is the difference between "cultural-landscape" 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 the territory by that or this culture(s) including both as modern and hereditary features.
By doing so it coincides with differentiation of natural units of the territory but not by its copying.

The report discusses some issues of spatial identification, establishing of hierarchy, separation and
mapping of cultural natural-territorial complexes on the example of the foothill landscapes of the
Saguramo-Yalon ridge (Martkopi physical-geographical station). Also, a comparative analysis of the new
map compiled by us with the map of natural-territorial complexes compiled on the basis of the old,
traditionally based natural-geographical station area of Martkopi has been done.

Keywords: Landscape, cultural landscape, natural landscape
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AGCTpaKT
PobepTt Marnakenupgse, l’moprun Marnakenmpg3se

HEKOTOPbIE BONPOCbI NPOCTPAHCTBEHHON UAEHTUDUKALIUN,
YCTAHOBJIEHUA UEPAPXWUW, BbIAENEHUA U KAPTOTPA®DUPOBAHUA
KYNIbTYPHbIX NMPUPOAHO-TEPPUTOPUANIbHBIX KOMMNJ/IEKCOB HA NMPUMEPE
NPEATOPUIA CATYPAMO-A/IOHCKOTO XPEBTA

CornacHo KonBeHuun CoBeTta EBponbl o naHpgwadTax, nNaHAwadt cTtan OAHOW W3 BaxKHEMLMX
KNtoUeBbIX 061acTent reorpadnyecknx HayuHbIX UccaenoBaHnin. COrnacHo 3Tol KOHBEHUMM, «naHawapTy —
BOCMPUHMUMAEMAA 4Ye/IOBEKOM TeppuUTOpUA, NpUpoaa KOTOPON ABASAETCA Pe3y/bTaTOM BAWUAHUA U
B3aMMOZENCTBMA NPUPOAHbIX U/Mnn coumnanbHbix paktopos (Coset EBponbl, 2000).

B Hawu pgHKU, Hapsgy C MOHWMMaHWem «naHawadT», HeobblyaHyt0 MOMNYNAPHOCTb Npuobpeno
NMOHATME KKYNbTYPHbI naHAwadT», BBeAEHHOE B HAay4HbI 060pOT B Havane XX Beka A. N'ymbonbgTom, O.
Wntotepom, K. 3ayapom n b. CemeHoB-TaH-LLaHcknum. KoHseHuuna KOHECKO o BcemunpHom Hacnegmm 1992
r. onpeaensier NOHATUE «KYbTYPHbIN NaHAWadT» KaK K COBMECTHOE TBOPEHWE NPUPOAbI U YESIOBEKaY.

HoBbIi NOAX0A4 K cerogHAWHeMy «naHAWadTy» U «KYNAbTYPHOMY NaHAWadTy» CUIbHO OT/IMYAETCA OT
TPAAULMOHHBIX MNOAXOA4O0B K 3TUM nNoHATMAM. CrefoBaTes/lbHO, MHOMOEe HYXXOAeTcA B MepeoueHKe B
NaHpwadToBefeHUM U UCCNEeL0BAHMUSAX, BbIPabOTKE HOBOIO BUAEHMS.

Bo3HMKaeT BONpoc, B HOBOM Noaxoe YemM byfeT oTNMYaTbCA eANHULA KKYAbTYPHO-NaHAWadTHanA» u
«NpUpPOAHO-NaHaWadTHAA»? Mbl cuuTaem, 4YTO nereHAa KyabTypHO-NaHAWAGTHOM KapTbl AOMXKHA
OTparkaTb opraHM3aumio naHAWadToB KaK Npouecc, pesyibTaT OCBOEHUA U OCMbIC/IEHUA TEPPUTOPUM TOM
WAN WHOW KynbTypoW (KynbTypamMu) C MPUBNEYEHMEM KaK COBPEMEHHbIX, TaKk W HacAeACTBEHHbIX
npu3Hakos. C 3TUM OH HaknagbiBaeTcA Ha anddepeHUMaUmo ecTeCTBEHHbIX eAUHUL, TEPPUTOPUN, HO He
nyTem ee KonnpoBaHUuA.

B [oknage paccmaTpuMBalOTCA  HEKOTOpble  BOMPOCbI  MPOCTPAHCTBEHHOM  MAeHTUdUMKaUUMK,
YCTaHOBNEHUA MepapXuu, BblAENEHUA U KapTorpadMpoBaHUA KyAbTYPHbIX NPUPOAHO-TEPPUTOPUAbHbIX
KOMMJIEKCOB Ha Npumepe npearopHbix naHawadptos Carypamo-AnoHckoro xpebta (MapTKONCKUin dpusnko-
reorpaduyecknin NoNNroH). Tak»Ke NpoBeaeH CPaBHUTE/IbHbIN aHaIn3 COCTaBAEHHON HaMM HOBOWM KapTbl CO
CTApoON, KapTOM OKPEeCTHOCTENW NPUPOLAHO-TEPPUTOPUANbHBIX KOMMIEKCOB MapTKONCKOro cTaunoHapa
COCTaB/IEHHOM, Ha TPAAMULIMOHHOM OCHOBE.

KnioueBble cnosa: /laHawadT, KyNbTypHbIN NaHawadT, NPUPOAHbIA NaHawadT.
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GEOGRAPHICAL ORIGINALITIES OF POPULOUSNESS OF VILLAGE
SETTLEMENTS IN ADJARIA
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Merab Putkaradze

Abstract

On the background 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 issues. The existed trend constitutes one of the challenges 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 the main topics 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 development tendencies.
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As a result of the study, there was determined that in 1989-2014 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 villages was 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 force the administrative-territorial changes and
the “mountain law”, the slow increasing tendencies of village population were observed, which in the
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 Chichileishvili Rusudan Diasamidze

Abstract

Studies conducted in the Adjara region to assess the features of modern soil-forming processes and
soil geography show that the factors affecting soil formation are characterized by certain 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 a sharply 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
Adjara-Gurian and Shavsheti mountains near Batumi, and part 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 yellow-ash (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 both red 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, plowing-sowing is carried out, especially on large slopes
(200-300 m), what enhances the erosion-denudation processes of these soils.

Keywords: Adzharia, soils, air masses, regularity.
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Nino Kiknadze Nani Palavandishvili Gultamze Tavdgiridze

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 content of protein 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 Black Sea 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 nutritional value of this mollusk, giving us
the possibility of exptraction and practical use of Rapana.

From bio-ecological issues, using the appropriate methods, we have studied the chemical
composition of mollusks - proteins, fats, water and ash content - according to the size classes during the
year and seasons. In each size class, the survey was repeated three times; Biometry- seasonal dynamics of
the relationship between the mean values of the shell, total, raw and dry body weight; Feed ratio; K-40 and
Cs-137 content 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 content - 70, 01%, fats - 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 for food and industrial purposes.

As a result of the study of the various components of the mollusk - the 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 + 1.0 Bq/kg
were distinguished from the Rapanas taken in Kobuleti region with the ability to accumulate radionuclide
Cs-137, size | Rapanas 244 + 32 Bq/kg were distinguished with K-40 accumulation activity.

Judging by the results obtained at two different sampling points, the activity of radionuclide 137Cs
was high in the samples taken in Kobuleti district (2.9 + 1.0 Bg/kg), and 40K - in Rapanas caught in the
vicinity of Batumi Cape (210 + 14 Bq / kg). 7 locations were taken for multi-element analysis: the
confluences 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 concentration.

Below the detection limit are the elements: Be, Sb, 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 Sea -0.0540 mg / | (Kobuleti location). The 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 port of Batumi (0.39
mg /1) and at the confluence of Kintrishi River with the Sea (0.048 mg / I).

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 concrete plant — “Legi”, as well as “Toyota
Center” to the Kintrishi Bridge. It is noteworthy that heavy metals, when found in reservoirs (including
seawater), are immediately involved in metabolism and undergo transformations.

Their inorganic compounds bind to the buffer system of seawater and are converted to weakly
soluble hydroxides, carbonates, sulfides, phosphates. In addition, they form metal-organic 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, radionuclides, elemental 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 operation 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 assessment of its fertility 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, which perform the most important ecological functions: species-rich 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, Abies nordmaniana, 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), Riverside 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, Amaracus rotundifolium, 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 processes of fragmentation, degradation, ecological imbalance of
natural habitats and expulsion of rare and endangered species from ecosystems.

In the 0-40 cm layer of soils taken at selected locations, the pH in the water extract range is 6.7-8.7
(transition from neutral to weak alkali). Soil alkalinization was observed at the location of the Shuakhevi
HPP catchment area. Humus content is low (0.246-1.6%) in soils taken from Shuakhevi and Shuakhevi HPP
catchments. Soil extraction near Shuakhevi was carried out under forest 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 (0.12-0.34%), and near Shuakhevi HPP - average (0.405%). Multi-elemental analysis of
soils revealed that the macronutrients are dominant - Al, 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. Manganese content in all soil samples exceeds the
maximum allowable coefficient, the concentration of toxic elements - As and Ba - is higher than the
maximum allowable coefficient at the locations of Shuakhevi HPP and its catchment area, and Mo
concentration is higher than 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 and medium conservation
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 ultimately leads to the disruption of ecological stability of natural landscapes.

Keywords: Adjaristskali gorge, habitats, soil, macro- and 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
qualified planting specialists in different big cities of the country and the analysis of their qualifications, the
main problems have been identified, and the ways to solve them have been set. The article mentions that
landscaping of populated areas has always been a means of aesthetics of the environment, a determinant
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 problem in 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 specialist-designer requires a lot of trainings, practical
skills and relevant experience. Hence the second problem - highly qualified specialists with extensive
practical experience in the field of planting are rare. It employs mostly non-specialists who are well-suited
to this business, while those who graduate from the orchard-park farming course mainly return to the
social sphere on their own or with a changed specialty. The third problem is the lack of properly arranged
and qualified staff of ornamental woody nurseries. It is noted that imported planting material is very
expensive and is not adapted to local soil-climatic 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 most 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 proper. The problem is 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 regard. The key of solving the challenges in green construction are in
solutions of the abovementioned problems.

Keywords: green construction, qualified planting specialists, ornamental woody nurseries, special
landscaping services.
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MOHATUE "OXPAHAEMOTIO IAHOWASTA" U CTPATEIMA EFTO UCNOJ/Ib3OBAHUA
HA NPUMEPE NPEATOPUIA TPUANTIETCKOTO XPEBTA

Hennu xkamacnawsunu

[oktop leorpadum, JoueHT, MHxReHep YuebHo-HayyHow Feorpaduyeckoii Jlabopatopuu, lenaptameHT leorpadun,
daKyNbTET TOYHbIX U €CTECTBEHHbIX HayK, MB. [xKaBaxmwenam TBUANCCKUIA TocyaapCcTBEHHbIM YHUBepcuTeT (TTY),
Téunucw, Mpysua

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 an intensive 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 the strongest
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 the second half of the 1980s and therefore
a decision was made to establish the Bevrety semi-stationary
(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 January 9, 1989).

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 experimental sites incorporated practically in all Genus and Species of a
landscape were described, are given the data on in the class PLAIN AND FOOTHILL-HILLY LANDSCAPE - 5
types of landscapes, 8 genera, 18 species and 86 sections of the landscape. In the class MOUNTAIN
LANDSCAPE - 11 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 preservation of 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 in development 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 Small Caucasus 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 mountain-wood landscapes of East and Western Georgia.

As a result of the research, the landscapes of the northestern environs of Thilisi (within the
topographic map tablet K-38-78-c) were studied to identify the territory the most valuable areas, that have
undergone anthropogenic transformation to the least 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 landscapes, outskirts of Thilisi, Bevreti semi-stationary, protected
landscape, landscape planning.

AbcTpaKT

Ha Tepputopum [pysmnm Hambonee cuabHaa TpaHCchopmaums naHAWAPTOB MNPOUCXOAUT B
oKpecTHocTAX Tbunucu. B nocnepnHelt yetseptn 20 BeKa 34eCb NPOUCXOANA UHTEHCUBHbBIN POCT ropoa -
Bce 6onbluMe TeppuTOpPUM OTBOAWMAWUCL NOJ TFOPOACKYH 3acTpoitKy. CeBepO-BOCTOYHbIE OKPECTHOCTU
Tbuancn cTann TeppuTopuen MHTEHCMBHOFO [AaYHOrO CTPOUTENbCTBA. B TO e Bpema meHancAa tun
TPaAUUMOHHOIO BeAeHMA CenbCKoro X03AnCTBa. Bce 3TO npumBesno K cuibHeWwer TpaHchopmaumm
NaHAWwadTOB B OKPECTHOCTAX TOMAUCKU U, 0OCOBEHHO, B €r0 CEBEPO-BOCTOYHbIX OKPANHaX.

Tem He MeHee, 34ecCb ele OCTa/IMCb HebO/MbLIME YYACTKM OTHOCUTENbHO CNabo W3MEHEHHbIX
NaHawadToB, B KOTOPbIX COXPAaHUAUCH TPAAULMOHHbIE GOpPMbl BEAEHUA XO3AMCTBA, CBOEOOPA3HbIN TUN
KY/IbTYPHOrO Hacnegma. 9T0 6blI0 OCO3HAHO elle BO BTOPOM nosnosuHe 1980-x rogoB M nostomy 6bi10
NPUHATO peweHne 06 oOcHoBaHMM beBpeTckoro nonycraumMoHapa (MMcbmo pekTopa Touamcckoro
yHusepcuteta H.Amarnobenn ot 16.05.1988 u lNoctraHoBneHne CoBeta MuHuctpos pysnm Ne 10 ot 9
AHBapa 1989 r.). B 1996 r. NapnameHT Fpy3nn NpuHAN 3aKOH 06 oxpaHsembix TeppuTopuax. OgHUM 13
OOBEKTOB OXPAHAEMbIX TEPPUTOPUIN [OJKEH CTaTb OXpaHAembll faHawadT. MMeHHO TaKoW crTaTyc
Hanbonee noaxoAuT K OKpecTHocTAM bBeBpeTu, KoTopble ABAAIOTCA OCTPOBKOM C1abo WM3MEHEHHOM,
NPaKTUYECKN AEBCTBEHHOW NPUPOAbI B OKPECTHOCTAX Tonauncu.

B pe3synbTaTe nNpoBeAeHHbIX MWCCAefoBaHUMA, OblnM  M3ydeHbl NaHAWAPTbl CEeBEPO-BOCTOYHbIX
OoKpecTHocTelt Tounucn (B npepenax naaHweta Tonorpaduyeckoi KapTbl K-38-78-8), ana BbiaBneHUA
TEPPUTOPUN Hanbonee LLEHHbIX Y4AaCTKOB, KOTOPbIE B HAMMEHbLUEN CTENEHU NOABEPTANCL aHTPONOTEHHOM
TpaHchopmaunmM UM, KoTopaa [O/MKHA Oblia NOAy4MTb CTAaTyC OxpaHsemoro naHawadra, paspabotaTb
CTPaTernto NCMoJib30BaHUA OXpaHAEMOoro naHgwadTa Ha OcHoBe AeTasbHoro (B macwTabe 1:10 000 u 1:25
000) naHawadTHOro NAaHUPOBaHMUA.

KnioueBble cnoBa: TpaHchopmauma naHawadtos, oKpauHbl ToOuaucK, nonyctaumoHap bespetw,
oxpaHAembl naHawadT, naHAwadTHOE NNaHMpPOBaHMe.
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OF A GEOPOLITICAL ATLAS OF THE CAUCASUS
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Jean Radvanyi
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Jean Radvanyi

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 the organizational 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 in English -
with the exception of Azerbaijan. On the other hand, apart from the two annual volumes published for all
the subjects of the Russian Federation, the data 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 reliability 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 Brezhnev, 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 induce significant drifts for certain data. Several regions of the Caucasus
(secessionist regions, Chechnya) seek to prove through manipulated data that the situation has
“normalized” on their territory.

Armenia has long resisted to admit the erosion of its total population (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 control since the ceasefire of 1994.

The reliability of economic data involves other 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 place in all the Caucasus.

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 checks and detailed caveats.

Keywords: Beruchashvili; Atlas, Caucasus; Statistics; Regional policy
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UNITED NATIONS AGENDA 2030
AND SENDAI FRAMEWORK EFFORTS: CHALLENGES FOR CARTOGRAPHY
AND GEOINFORMATION SCIENCES
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Milan Konecny

Abstract

The speaker will describe two main United Nations (U.N.) activities, the Agenda 2030, mainly 17t
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
hear “how our planet is breafing....”. The specific approach of OECD will be described and explained.

Fundamental information will be done about data supportive activities of both above mentioned
streams, especially U.N. Global Geospatial Information Management (GGIM) and 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 and cartographic
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 Framework, U.N. Global Geospatial Information Management
(GGIM), Digital Earth.
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Alexander Panin Vitaly Belozerov

Abctract

The Northern Caucasus is one of the most peculiar 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 without system analysis
based on the use of diverse spatial data and geoinformation technology.

The paper uses the “open” geoinformation platform QGIS. It is based on the processes of updating
data from diversified sources, spatial analysis, the production of final cartographic 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 number of other statistical 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 investment 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 15 to 35%. 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; Belozerov et al., 2014; Kolosov et al., 2016; Shchitova, 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 AO3 — born and
died by nationality) ceased to exist. In 2007, Rosstat abolished statistics describing the ethnic composition
of migrants (the form P12 MN1 — arrived migrants by ethnicity, the form P12 MN1 — departed migrants
by ethnicity). It is important to note 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, but Rosstat does
not process this data.

Thus, modern research of demographic and migration processes requires a cautious approach to the
choice of sources of information. This fact has particular importance for an objective analysis of the
situation in multi-ethnic areas, where the nature of socio-demographic development directly affects the
formation of conflict potential.

Keywords: North Caucasus, ethno- demographic gradients, “open” geoinformation platform QGIS,
nature of socio-demographic development.
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Aleksandra Nikiforova Maria Fleis Nina Belyonova

Abstrakt

Solving the problems of soil and 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 digital maps. 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 theories, as 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
of the systems approach, Dokuchaev’s definition of soils and the achievements of landscape science, 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 hierarchical level - natural
landscapes. Being derived landscape elements, natural soils are formed as a result of the interaction of the
interdependent basic landscape elements - rocks, air, natural waters, living and dead organisms. On the
basis of this concept and contemporary theories of classification, the Hierarchical Soil-Landscape
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 classification, the 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 accordance with the
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, stability/instability of vertical structure of landscapes, and the presence/absence of
associated soils), and at each subsequent level - one 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 on soils and 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 and basic landscape
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 range, 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 vectorized, but only scanned. For each of these layers, a
geographic basis and a base coordinate system are selected. When moving from small-scale layers 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 multi-user bilingual (Russian-English) hierarchical
information system (https://slcs-2021.ru/), within which information on sustainable management,
protection and assessment of soils and landscapes can be added to each of classes, as well as various
drawings, photos, videos, tables, texts, etc.

Keywords: natural soils, landscapes, soil-landscape classification, spatial data, hierarchical
information system.
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GIS SUPPORT FOR THE ASSESSMENT OF FOREST DIVERSITY
CASE STUDY: MOSCOW REGION
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NOAAEPKKA T'MC ANA OLEHKU NIECHOIO PASHOOBPA3UA
NMPUMEP: MOCKOBCKAA OBJIACTb

TatbAHa YepHeHbKoBa, MBaH Kotnos, Hapexaa benaesa, Onbra Mopososa, EneHa CycnoBa

Tatiana Chernenkova Ivan Kotlov Nadezhda Belyaeva Olga Morozova Elena Suslova

Abstract

The study of spatio-temporal dynamics of the landscape cover is impossible without the use of
cartographic materials. The development of a large-scale digital map of forests at the regional level based
on GIS 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 on the example 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 to date.

To assess the spatial structure of communities, remote data (Sentinel-2, PALSAR 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 data, the training sample alignment approach was used with the
selection of the optimal modeling algorithm (“random forest”).

Cartographic models of the modern coenotic diversity of the forest cover of the Moscow region for
thematic units in the formation rank (11 classes) 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 identified community 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 cover - its continuity and discreteness.

Keywords: Gis, landscape, mapping methodology, “random forest”, monitoring the biodiversity.

AbcTpaKkT

MN3yyeHMe npoCTPaHCTBEHHO-BPEMEHHOW AWHAMUKW NaHAWadTHOrO MNOKPoBa HEBO3IMOMXKHO 6e3
NCNONb30BaHUA KapTorpadmuyeckux matepmanos. PaspaboTka KpynHomacwTabHon umMdpoBoi KapTbl 1ecoB
pPervMoHanbHOro ypoBHs Ha ocHoBe MC-TexHonormMin HeobxoAMma ANA OLEHKW KadecTBa OKpyKalouwei
cpedbl M COXPaHEHWS LEHHbIX MNPUPOAHbLIX OBBEKTOB C YYEeTOM YCNOBUM MecToobuTaHuAa U BMAOOB
3em1enob30BaHUsA.

B paHHOM uccnegoBaHMM  AEMOHCTPUPYIOTCA  pesy/ibTaTbl  MOAENNPOBaHMA  LLeHOTUUYECKOro
pa3sHoobpasunsa necoB Ha npumepe MockoBckon o6siactu. Mcnonb3oBaHME KOAMYECTBEHHbIX METO40B
aHann3a noseBon U [UCTAaHUMOHHON MHPOPMALMKM MO3BOIUAO C HAWAydlleld Ha CerofHAWHWA LeHb
[OEeTaNbHOCTbIO OTPa3nUTb COBPEMEHHOE COCTOSIHUE U B OMNpeaeneHHON CTeneHn NpUIYnHbl HEOAHOPOAHOCTH
JIecHOro NoKpoB.a.

Ons oueHKM NPOCTPaHCTBEHHOM CTPYKTYPbl COOBLWECTB MCNONb30BANMUCh AUCTAHUMOHHbIE AaHHble
(Sentinel-2, pagnonokaunoHHble cHUMKKM PALSAR), undposblie mogenu penbeda (DEM SRTM) B couetaHum
C OAHHbBIMM NONEBbLIX UCCneaoBaHM. [ia KOMNeHcaumMm CKygHOCTU U HEPABHOMEPHOCTM pacnpeseneHuns
NnoseBbiX [AaHHbIX Obln UCNO/b30BaH MNOAXOA BblpaBHMBAHMA obyvalollein BbIOOPKM € noabopom
ONTMMAIbHOTO a/IFOPUTMA MOAE/IMPOBAHUA (KCTyYaHbIN nec»).

PaspaboTaHbl KapTorpaduyeckme moaenn COBPEMEHHOro LEeHOTMYECKOro pasHoobpasua NecHoro
nokpoesa MOCKOBCKOM o0bnactn ana temaTUYecKuMx eamHul, B paHre dopmauum (11 knaccos) u rpynnbl
accoumaumn (31 Knacc), conpoBoxagaemble nogpobHon nereHaon. CtaTucTUyeckme metoabl U LUdpoBoi
dopmat KapTorpadMyeckmx maTepuasioB oOnpeaensrT TEXHONOrMYHOCTb NOoAXo4a W HeobxoaMmOoCTb
aKTya/M3aumMm maTepunanos.

Mpepnaraemaa MeTOAMKA KapTUPOBAHMA  MOXKET CAYKUTb OCHOBOWM ANA  MOHWUTOPMUHra
b6uopasHoobpasma necoB MoCKOBCKOW o6nactu u ropoackux necos MockBbl. [JobaBneHne pAaHHbIX
noneBbliX WCCNeA0BaHUWA, HECOMHEHHO, MOBbICUT 06y AO0M0 MNPaBUALHO ONpeaeneHHbIX TUMNOoB
Co0bLLECTB U 06LLYH0 TOYHOCTb KapTorpaduyeckoit moaenu. B To e Bpemsa cregyeT yumTbiBaTb, YTO Ntobas
mogenb Bcerga OyaeT YyC/IOBHOM, B Pa3sHOM CTeNeHu, oTpaKkatlowen OCHOBHble CBOMCTBA PacTUTE/IbHOMO
NMOKPOBA - ero CM/IOLWHOCTb (MM HEMPEPbLIBHOCTb) U AUCKPETHOCTD.

KnioueBble cnoBa: vc, naHAawadt, MeToAMKA KapTUPOBAHUA, «CAYYaWMHbIM 1eCc», MOHUTOPUHT
61opasHoobpasus.
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Ekaterina Sklyar Elena Golubeva W. Gareth Rees

Abstract

High-latitude vegetation located above 60 degrees North, 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 in these 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 self-restoration in these specific bio-geographical conditions is slow and
limited. In this context, the dynamics of boreal vegetation and the forest-tundra interface constitute the
most representative index of climatic changes in high-latitude areas.

High-latitude forests and tundra are remote, vast and hard-to-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 and related bio-
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 hard-to-reach areas, there 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 activities and environmental response.
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Over the past 30 years of researching 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. Our area of expertise 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 Murmansk region in Russia. This area is known as a relatively densely populated and
highly developed industrial region at high-latitudes. In terms of significant human impact on vegetation it is
characterised by copper-nickel air pollution, reindeer grazing, forest 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 large-scale land cover maps between 1980 and today for the
purpose of monitoring 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 types and monitored over the years.

Keywords: Remote sensing, high latitude, vegetation, land cover, monitoring, human impact,
Fennoscandia
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Vladimir Dekhnich Natalia Kalutskova Elina Lozbeneva

Abstract

This paper describes a method for the automated construction of recreational routes using ultra-high
resolution remote sensing data and GIS analysis methods that can take into 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 obtaining the status 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) and 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 is an alternative to the existing recreational route "World of
Rocks". Research algorithm included 4 steps: Evaluation of suitability criteria; scaling of criteria; building a
map of cost distance; building the route with a minimum cost of movement.

The described 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 the World 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.

AGCTpaKT

B faHHOM paboTe onucaH meTos aBTOMaTU3MPOBAHHOMO NOCTPOEHMA PEKPEALLMOHHDBIX MapLUIPYTOB C
MCNOJIb30BaHMEM AaHHbIX AUCTAHUMOHHOIO 30HAMPOBAHMA CBEPXBbLICOKOro paspelweHusa n merogos MNMC-
aHanun3a, cnocobHbI y4ecTb PasAnyMA B 3HAYMMOCTU KpUTEPUEB NMPUTOAHOCTU TeppuTopumn. OnNncaHHbIN
MeTog, anpobupoBaH Ha nNpumepe TeppuTopuM benorpagumiicKMx CKan, pPacnonoXeHHON Ha ceBepo-
3anage bonrapuu. UccnepgoBaHHaa TeppuTOpuA B HAcToAWee BPemsA HaAXOAWUTCA B JIUCTE OXUAAHMA
nosy4yeHuma craTyca reonapka FOHECKO. OpgHa 13 ¢yHKUMI reonapka — pa3BUTME MO3HaBaTeNbHOrO M
3KOJIOFMYECKOro TypuM3ma, MO03TOMy pas3paboTka ceT MaplipyToB, KoOTopble OyayT o0xBaTbiBaTb
MaKCMMasibHOE KOJIMYECTBO 3HAYMMbIX TE0/IOTMYECKMX OOBEKTOB (reoTonoB) M NpUBAEKaTesbHbIX B
3CTETUYECKOM OTHOLLEHWM Nensaxen, ABNAETCA aKTya/IbHbIM.

B KayecTBe MCXOAHbIX AaHHbIX Ucnonb3oBanuck: OptodoTonnaH U LMdpoBble MOAENN MECTHOCTU
BenorpagumcKux ckaa, NOCTPOEHHbIE MO AaHHbIM a3p0dOTOCLEMKM € NpumeHeHnem BIMNJ1A (paspelweHune
meHee 1 Mm.); KapTa naHAwadToB; AaHHble OTKPbITbIX reonoptanos OpenStreetMap, Wikimappia o
CYyLLeCTBYIOLEN [OOPOXKHOW CEeTM WU  aHTPOMOreHHblIX OObBEKTaX; KaTasior reoTONOB; KapTa-Cxema
CYLLECTBYIOLWMX PEKPEALMOHHbBIX MapwpyToB. Jna anpobaumn metofa B aBTOMATU3MPOBAHHOM pexume
6bl1 MOCTPOEH MapLpyT, KoTopbih coeguHAeT r.Benorpagumk ¢ reotonom «Mewepa JleneHnuay,
a/IbTEePHATUBHbIM CYLLECTBYIOLLEMY PeKpeaunoHHOMY MapwpyTy « Mup Ckan».

NccnepoBaHue coctoano us 4 stanos: OueHKa KpuTepmes NPUrogHOCTU; HOPMUPOBAHNE KPUTEPUEB;
NOCTPOEHUE KapTbl CTOMMOCTM NEepeMeLLeHMA; aBTOMATU3MPOBAHHOE MNOCTPOEHME MaplpyTa C
MWHMUMA/IbHON CTOMMOCTbIO MepeMeLLEHMS.

OnucaHHbI MeToz NO3BOINA B aBTOMATM3MPOBAHHOM pPeEXUME MOCTPOUTb MapLLPYT AMHON 3,9 KMm,
yto B 1,5 pasa MeHblle cyuwecTBylowero mapwpyrta «Mup ckan». CpegHuit 6ann scTeTMyecKkowm
NPUB/IEKaTe/IbHOCTM  MaplipyTa coctaBun 32,8, 4to Ha 9% 6Gonblue, cpeaHel 3CTETUYECKOW
npusnekatenbHocTM «Mupa ckan». B6anM3m paspaboTaHHOro mMaplipyTa MaplupyTa HaxogutcAa Ha 15%
60nblUe reoTONOB, YEM B 30HE BUAMMOCTM MapLlipyTa «Mup ckan».

KnioueBble cnoBa: nNAAHUPOBAHUE PEKPEALMOHHbBIX MapLIPyTOB; [JAaHHble CBEPXBbICOKOro
pa3peleHuna; benorpagumuickme ckanbl.
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CALCULATION OF CHANGES IN ATMOSPHERIC CIRCULATION
AS PART OF GEOECOLOGICAL MODELING
USING THE EXAMPLE OF THE YENISEY REGION OF SIBERIA FOR 2015-2020
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PACYET U3SMEHEHUA ATMOC®EPHOW LUPKYNALUU
KAK COCTAB/IAOLWWLAA TEO3KO/TOTMYECKOIo MOAENTUPOBAHUA
HA NMPUMEPE PETMOHA NMPUEHUCEMCKOW CUBMUPU 3A 2015-2020 roAbl

Cepreit Koznos!, Anekceii Mepsepgkos?
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MOCKOBCKUIM rocyAapCTBeHHbIN yHUBepcuTeT um. M.B. JlomoHocoBa (MTY), Mocksa, Poccusa
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Sergey Kozlov Aleksey Medvedkov

Abstract

This report, based on the calculation of the backward air mass trajectories, interannual changes in
the atmospheric circulation of the Yenisey region of Siberia for the winter (December-February) and
summer (June-August) 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 Turukhansk region;
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 compact residence 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 (including life-supporting) resources 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 in the 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 requires an assessment 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 geoecological 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 open-access database of Air Resources
Laboratory NOAA. The backward trajectories 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 (December-February) and summer periods (June-August). At the same 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 as 3-day trajectories (72 hours)
for the summer period. This is 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 winter period, and 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 circulation, air mass movement trajectories, climate change, Siberian taiga,
Yenisey river basin.

Acknowledgment. The study was funded by the Russian Science Foundation, grant No 21-77-00048,
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A6cTpaKT

Ha ocHOBe BblUMCAEHMA OOpPATHbIX TPAEKTOPUIN ABUMKEHWUA BO3AYLIHbIX MACC PACCMOTPEHbI
MeXrofoBble U3MeEHEHUA B aTMOCchepHON unpkynaumm MNMpueHncenckon CMbupn gasa sMMHEro U neTHero
nepuofos (Aekabpb — dpeBpanb M UIOHb — aBryCT). B KauecTBe KAOUYEBbLIX TOYEK, B3ATbl 3 noceneHua (noc.
Kennor - 62.49° c.w., 86.28° B.A. 1 noc. bop - 61.59° c.w., 90.03° B.A., pacnonoxeHHble B TypyxaHCKOM
palioHe, a TakXke c. Cynomait - 61.61° c.w., 91.18° B.A4. - B IBEHKUNCKOM paiioHe KpacHoApcKoro Kpas),
ycnoBHo obpasytowme Ha npoTaxkeHMM 300 KM CyOLIMPOTHYHO TPAHCEKTY. B OTHOWEHWW yKasaHHbIX
NOCe/IKOB BaKHO OTMETUTb, YTO OHM ABAAKOTCA MECTaMM KOMMAKTHOrO NpPOXMBaHMUA KETOB — KOPEHHOro
Ma/Io4MCIEHHONO 3THOCA LLeHTPasIbHO-CMBUMPCKOM TalrK, a faHHAA paboTa BbINOAHEHA B KOHTEKCTE OLEHKM
B/IMAHUA npoueccoB TpaHchopmauum aTMochepHOM  UMPKYAAUMM  Ha  3KoJormyeckme (B T.u.
KM3Heobecneunsawline) pecypcbl cMbUpcKon Talrn. MpousseaeHHbIn pacyeT obpaTHbIX TPaeKTopuis
OBMXXEHMA BO34YLIHbIX MACC, BbIABUBLUMIN TEHAEHLMWU UX U3MEHEHWA, NO3BONAET B AMHAMMUKE CyAMUTb O
POSN BaXKHEMLINX UCTOYHUKOB 3KONOTMYECKOM OMACHOCTM, YYaCTBYIOLLMX B MOCTYMJIEHWUW 3arpA3HAOLLMX
BeLEecTB (TAXKENbIX METAaNNI0B U AP.) B «KOPMALLMN» NPUPOAHbIA naHawaoT. buonornyeckas npoayKkums
YC/IOBHO-KOPEHHbIX NaHAWA(PTOB CMBUPCKOMN TAarM CAYKUT MCTOYHUKOM MUTAHUA A1 KOPEHHbIX 3THOCOB.
JaHHoe 06CToATeNbCTBO TpebyeT OUEHKM BAMAHMA KPYMHEWMWMX «IPA3HbIX» MPOM3BOACTB B CBA3U C
NPOUCXOAALMMMU  KAMMATUYECKUMWU  UBMEHEHMAMM U TpaHchopmaumamm  me3omacwTabHbIX
UMPKYNALMOHHBIX  npoueccoB. [pousBeseHHble  pacyeTbl MNpPeaBapAldT  3KON0ro-reoXMmuyeckme
nccneaoBaHMA AeNOHUPYIOWMX Cpes, U N03BoNAIOT 60o1ee 060CHOBAaHHO MHTEPMNPETUPOBATb UX PE3YybTaTbl
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npu nabopaTopHOM M3y4YeHUM pa3pe30oB CHarHOBbIX MXOB, LOHHbIX OTNIOXKEHUI U AP. NPUPOLHbIX apXMBOB.
310 penaeT BO3MOXKHbIM MO3MLUMOHMPOBATL BbINOJHEHHbIE PAcYeTbl KaK BA*KHEMLIYIO COCTaBAAMOLLYHO
re03K0/I0rMYEeCcKoro MoaenmpoBaHuA.

N3meHeHMA aTMoCchepHON LUUPKYAALMKU MOJIlyYEHbl MO OCHOBE BbIYUC/IEHMA 0BPaTHbLIX TPAaEKTOpPUN
OBUXKEHMA BO3AYLWHbIX Macc. [laHHble ans BbluMcieHUs B3sTbl B JlabopaTopuun BosayLwHbIX pecypcos (ARL)
NOAA, KoTopaa npeaocTaBiAeT UX B OTKPbITOM gocTyne. PacyeTr obpaTHbIX TPAaeKTOPUI OCYLLECTBAAACA C
nomowbto mogenn HYSPLIT no gaHHbiM Reanalysis ¢ BbICOTOW B HayanbHOW Touke 50 m. [na Kaxaporo
HaceNeHHOro NyHKTa B UCC/IeAyeMOM BPEMEHHOM NEPUOAE TPAEKTOPUM PACCUUTBLIBAINCD EXEAHEBHO AN
3uMHero (aekabpb — deBpanb) U neTHero nepnoaos (MOHb — aBrycT). Mpu 3TOM, ANA 3UMHEro nepuoja
PacCYMUTLIBAIUCL 5-CyTOUYHbIE TPAEKTOPUU (BbIYMCASANOCL «OBpaTHOE» ABUMEHMEe BO3AYLHOW Macchl C
MHTepBanom B 1 yac — Bcero 120 4acoB g5 KaxKaon TPaeKTopuK), a 4as NeTHero — 3-CyTOUHbIe TPAEKTOPUHM
(72 yaca). 910 0b6ycnoBNEHO MeHbLIEN CBA3bIO 3MMHMX BO3A4YLHbIX MaccC C NOACTMUNAIOWEN NOBEPXHOCTLIO B
CBA3N C HaZIMYMEM YCTOMYMBOIO CHEXHOIO MOKPOBa — W, CAefoBaTeNbHO, ¢ 6osnee AanbHUM NepPeHOCoM
atmochepHO maccbl B 04HOM COCTOSIHUM. TakMm obpasom, A4NA KaXKAoro 3MMHero nepuoga nosyvyeHo
10800 ToueKk, a ans netHero — 6552 TOYKU. TaKOM MacCMB AaHHbIX MO3BO/MA BbIIBUTb OCHOBHbIE
TeHAEHUMN M3MEHEHMA aTMoChepHOM UMPKyAauMKU. [nA KarKgoro nepuoga MNOCTPOEHbl KAPTOCXEMbI,
NOKa3blBaloLLMe OCHOBHbIE HaMpaBAeHUA ABUXKEHMA BO34YLIHbIX Macc.

KnioueBble cnoBa: aTmochepHasn UMPKYAALMA, TPAEKTOPUM ABUKEHMA BO3LYLIHbIX MACC, USMEHEHUA
KNIMMaTa, cMbupckan Taiira, 6acceiiH p. EHucel.

BnarogapHocTu. VccnefoBaHue BbINOJIHEHO 3a CYET rpaHTa Poccuitckoro HayyHoro ¢poHaa
Ne 21-77-00048, https://rscf.ru/project/21-77-00048/.
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Abstract

The use of geographic information systems (GIS) in order to identify factors for improving the
professional skills of future teachers-geographers 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 the professional skills of students.

The first stage of the experiments was the development of a methodology for the technological
component and 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 get acquainted 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 theoretical material,
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in addition to purely programmatic training, is aimed at developing students' ability to receive and evaluate
information, to differentiate the reliability of sources.

At the second, modeling stage of the experiment, students gradually acquire certain skills in working
with the QGIS program. Using the developed experimental methodology, teaching computer programs is
based on practical work in accordance with the current university programs in geography. This approach
allows students to reinforce their theoretical knowledge with the ability to apply it in practice.

At the third stage of the experiment, an attempt was made to model the technological components
of the use of GIS in teaching geography in a general education school using examples of the practical
application of spatial information. The article presents examples of coverage of school educational material
using GIS and practical work.

Keywords: methodology for using GIS as a pedagogical technological component, teacher-
geographer, QGIS, school educational material using GIS.

AbcTpaKT

Ucnonb3oBaHue reonHpopmaumoHHblx cuctem (TUC) ¢ uenbto BbiiBAEHUS HAKTOPOB MOBbIWEHUS
npodeccMoHanbHOro mactepcrea byaywmx negaroros-reorpadosB Ha Kadeape reorpadmm n MeToaNKM ero
obyueHua AITY 6bin NpoBeAeHbl Neaarormnyeckme akcnepmMmeHTsbl. Liesib akcnepMmeHTOB 3aK/o4anach B
anpobaumn metoauKn npumeHeHna [MNC Kak negarorMyeckoro TEXHOJIOTMYECKOrO0 KOMMOHEHTa B
npenoaaBaHuu aucumnaunHbl «lFeorpadua», NOBbIWEHUN NPODECCMOHANbHBIX YMEHWI M HaBbIKOB Y
CTYAEHTOB.

MepBblM 3TanoOM 3KCMEPMMEHTOB CTasla pa3paboTka METOAMKM TEXHONOIMYECKON COCTaBAsOWEN U
ee 3KCrMepuMMmeHTasbHaa npoBepKa. MeToauKa CTPoMnacb Ha TPAAMLMOHHbLIX cnocobax opraHusauuu
YHUBEPCUTETCKOTO 06pa3oBaHMsA: NeKUns, NabopaTopHble NAW NPAKTUYECKME 3aHATUA, CEMMHApbl. TemMbl
6blnM 3aTPOHYTbl B cepun cemnmHapoB. C MX MOMOLBIO CTYAEHTbl 3HAKOMATCA CO CTPYKTYpon u
npakTU4eckor 3HauymmocTtbto TUC, 4To ABNAETCA OCHOBOM AN AOCTAaTOYHOIO YCBOEHMA TEOPETMYECKOro
maTepuana, U3NIOKEHHOro B NIeKUMAX, CAeAYIoWNX 38 ceMnHapamu. MNpakTnyeckaa paboTa, npoBoanmas
napanfienbHo C M3y4eHMemM TEeOpPeTUYECKOro martepuana, MOMMMO YMUCTO NPOrpammHOro obyyeHus,
HaMpaB/ieHa Ha Pa3BUTME Yy YYaLLUXCA YMEHMA MOJY4aTb U OLEHMBATb MHPOpMaLMIO, AnddepeHLNpPoBaTb
[0CTOBEPHOCTb MCTOYHUKOB.

Ha BTOpom, Moaenupylowem 3Tane 3KCNepumeHTa CTyAeHTbl MocTeneHHo npuobpeTatoT
onpegeneHHble HaBblKM paboTbl ¢ nporpammoli QGIS. C wucnonb3oBaHMeEM  pa3paboTaHHOM
3KCMEePUMEHTA/IbHON METOAMKM OOyYeHWs KOMMbIOTEPHOM Nporpammam MOCTPOEHbl HA MPAKTUYECKUX
paboTax B COOTBETCTBUM C AEUCTBYIOLWMMM BY30BCKMMM MNporpammamu no reorpadum. Takoin nopxon,
NO3BOJIAET CTyAeHTaM NOoAKpenuTb MNoJlydeHHble TeopeTUyeckne 3HaHUA YMEeHUEM MPUMEHATb MX Ha
npakTuKe.

Ha TpeTbem 3Tane akcnepMmMeHTa bblia NpeanpuHATa NOMbITKA CMOAENMPOBATb TEXHONOMMYECKUe
coctasasowme npumeHenns N’C B obyyeHumn reorpadum B 06LLe06pa3oBaTeNIbHON WKOAE HA NpUMepax
NPAKTUYECKOTO MPUMEHEHUS NPOCTPAHCTBEHHOW WHpopmMaumn. B cTaTbe npeacTaB/ieHbl MNpUMeEpbI
OCBeELLLeHMA WKOIbHOro y4ebHOoro matepuana c ucnosbsosaHmem MNMC n npakTuyeckasa paboTbl.

KnioueBble cnosa: metoguka wucnosib3oBaHnsa [UC Kak negarorMyeckon TeXHOJIOTMYEeCKOM
cocTaBnstouen, yumtenb-reorpad, QGIS, WKoNbHbIN y4ebHbI MaTepuan ¢ ucnosbsosaHnem MNC.
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Abstract

Protected areas are traditionally characterized by a high degree of landscape and biological diversity.
They are created to protect rare species and unique landscapes. Dvorichanskyi National Nature Park was
established in the east of the Kharkiv region (Ukraine) in 2009 to preserve unique natural complexes
formed on the chalk exposures on the right bank of the Oskil River. This national park is defined as a key
element of the Oskil Natural Corridor, which is the part of the European Ecological Network. Landscape
research was an important area of the work of scientists both at the stage of creating the national nature
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park and while ensuring its further effective functioning. Cartographic method has traditionally been one of
the main methods of landscape studies. It has received its innovative development in recent decades
through the introduction of geographic information tools and remote sensing data.

Mapping of the future park area on a systematic basis started during the period of substantiation of
the idea of creating the park. It was performed by the experts of the Department of Physical Geography
and Cartography of V. N. Karazin Kharkiv National University in close cooperation with the initiators of the
project who were representatives of the Department of Zoology and Animal Ecology of the same university.
For the project of creating the national park, a landscape map of the Dvorichanskyi district (scale
1: 250 000), which represented general landscape conditions of the park and the surrounding area, was
provided.

After the creation of Dvorychanskyi National Park, the author's team of the project and other
scientists of Karazin University continued the systematic work on the study of the park in cooperation with
its administration and staff. At the Department of Physical Geography and Cartography a permanent
direction of scientific work on cartographic and geoinformation support for the creation and operation of
protected areas was formed. In the context of landscape research in 2012-2014 field surveys and more
detailed mapping at the level of landscape tracts (the scale of 1:50 000) were carried out. Further related
areas of research with the use of cartographic and geoinformation methods, which allowed to clarify the
landscape map, were developed. These include digital terrain modeling based on cartographic data and
remote sensing data; morphometric analysis, including the creation of derivative maps of the angles of
inclination of the surface and the exposure of the slopes, horizontal and vertical relief dismemberment,
etc.; mapping of plant groups; decoding chalk outputs on the day surface based on Earth remote sensing
data, etc. In part, these studies were performed within the research work and grants of the Department
and some of its staff. Students of the Department are actively involved in the research of the park by
conducting field training and internships, in the process of preparing theses. The results of the research
were used in the development of the Project of the organization of the park area, presented in the
Chronicles of the nature of the park and other papers. The experience of the scientific work with
Dvorichanskyi National Nature Park has become the basis for the development of cooperation with other
parks in the Kharkiv region. Thus, for the area of Slobozhanskyi National Nature Park, annual landscape
surveys, performed during the field training of second-year students of the Department of Physical
Geography and Cartography of Karazin University, have become traditional. These works are aimed at field
research and field landscape mapping of the park at the level of landscape facies in order to further
organize effective landscape monitoring. Landscape research of national nature parks is conducted with the
widespread introduction of mobile and desktop geographic information systems, devices for high precision
positioning, Earth remote sensing data.

In 2021, a project to expand the territory of Dvorychanskyi National Nature Park was agreed with the
Ministry of Environmental Protection and Natural Resources of Ukraine. Dvorychanskyi Park is still the
smallest national nature park in Ukraine, its area is 3131 hectares. To develop this project, over the past
few years, research has been conducted on the areas surrounding the park. As a result, valuable areas for
nature protection have been identified. Among the prospects of landscape studies there was the need for
surveying and mapping new areas of the park.

However, at the moment, it is impossible to continue research in the Dvorichanskyi National Nature
Park and the surrounding area, because since the end of February 2022 it has been occupied by the Russian
army. Only after the liberation of this area we can talk about the resumption of scientific and
environmental work. First of all, the work will include an assessment of the negative consequences and
losses for the natural components and complexes of the national park as a result of hostilities in Ukraine in
2022.

Keywords: landscape mapping, landscape research, protected areas, national nature park.
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Tengiz Gordeziani

Abstract

At the forefront of cartography in Georgia is the prominent Georgian geographer, cartographer and
historian Vakhushti Bagrationi, who created three major cartographic works in the form of atlases in the
18th century. Georgian academic cartography dates back to the first quarter of the 20th century, when one
of the founders of Thilisi University, Professor Andria Benashvili, established the Department of Astronomy
and Topography at the University in 1918. He also created the first Georgian textbook in topography. Later,
this activity was continued with dignity by his student, the famous Georgian cartographer Associate
Professor Sergi Tskhakaia, who established a scientific cartographic school in Georgia. Sergi Tskhakaia
together with Alexander Javakhishvili is considered to be the author, co-author and editor of the first large-
scale topographic maps in Georgian. He led the topo-geodetic surveys in the Caucasus, one of the most
important results of which was the compilation and testing of 1: 200 000 scale military topographic maps in
1937. Sergi Tskhakaia owns the publication of the first Georgian textbook of cartography, which is currently
used successfully at Thilisi University. At a later stage, the development of Georgian cartography is
connected with the name of the eminent theoretical cartographer, Professor Alexander Aslanikashvili. He
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laid the foundation for the theory of cartography and defined its place in the system of classification of
sciences. The first developed the semiotic aspects of the map language and created the original concept of
metacartography, which gained great recognition worldwide. His monograph, Metacartography, published
in Russian in 1974, translated into Japanese in 1999 and published by Japanese cartographers. The famous
geographer and cartographer Professor Niko Beruchashvili made a significant contribution to the
development of Georgian cartography, who breathed new life into Georgian cartography. He has
introduced key new directions in cartography such as: dynamic cartography, landscape cartography,
environmental mapping, cartographic monitoring and geoinformatics cartography. Niko Beruchashvili is
the initiator and head of the introduction of geoinformation systems and video computer cartography in
Georgia. These directions retain their relevance in Georgian cartography today. Also developing: Atlas
Cartography, Synthetic Cartography and Theoretical Cartography.

Keywords: Georgian Cartography, Alexander Aslanikashvili, Niko Beruchashvili, Dynamic
Cartography, Metacartography.
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Dali Nikolaishvili Davit Sartania Avtandil Ujmajuridze Gia Chkhikvishvili

Abstract

Vakhushti Bagrationi (1696-1757), a Georgian geographer, cartographer, and historian, made
significant contributions to the improvement of Georgian geographic and cartographic literacy. Few other
works survived to the present days provide such a comprehensive description of Georgia’s contemporary
and surrounding historical territories as his work “The Description of Kingdom of Georgia.” He also
compiled the atlases of contemporary Georgia, which are notable for their accuracy and completeness. The
mapping technology and content used by him clearly demonstrate that the Georgians had extensive
experience in mapping earlier. The subsequent political processes, however, completely altered the
situation, and the Caucasus, including Georgia, was mostly planned and mapped by Russian, German, and
French military topographers and surveyors in the nineteenth and early twentieth centuries. Despite the
rich traditions of cartographic literacy, almost no Georgian-language maps were created in Georgia during
this period, which lasted almost until the 1920s. Only small-scale Georgian maps of Georgia’s entire
territory or parts of it were compiled in the 1910s and 1920s.
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The article describes lvane Javakhishvili's contributions to Georgian cartography. The compilation
and publication of the first two Georgian medium-sized maps (“Map of the Republic of Georgia” and
“Historical Map of Georgia”) in 1922 and 1923 is associated with his name. These maps cover Georgia’s
entire territory, with a great number of objects (approximately 8000 and 3000, respectively), including
settlements, infrastructure, places of worship, fortifications, and so on. A study of socioeconomic and
demographic issues, as well as the specifics of their spatial aspects, will be conducted based on the said
maps. As a result, a series of thematic maps were compiled.

Keywords: Ivane Javakhishvili, Historical Map of Georgia, socioeconomic and demographic issues,
thematic map.
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Abstract

There are many works dedicated to Davitgaredja describing a wide range of issues: the Davitgaredja
Monastic Complex and the lives and work of its monks, as well as very important and interesting
information about the restoration and construction works, archaeological finds, cultural heritage,
toponyms and so on. The goal of the study was to give the information about the Davitgaredja Monastic
Complex found in old periodicals and cartographic sources as unequivocal proof that the Complex belongs
to Georgia. Interestingly, these ancient sources not only prove that Davitgaredja belonged to Georgia at the
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time of their publication, but they also describe and confirm this for earlier periods. All the research and
restoration works at Davitgaredja have always been carried out by Georgia. Numerous documents,
scientific studies and newspaper publications attest to this, and the information about it can also be found
in old periodicals.

They demonstrate that the restoration works at Davitgaredja Monastic Complex have always been
led by Georgian clergy or laymen. An examination of the ancient cartographic sources (so-called Versts,
Soviet topographic maps, etc.) reveals that the entire Davitgaredja Complex and the surrounding Karaiaz
valley are a part of Georgia.

Keywords: Davitgareja, monastery complex, old cartographic sources.
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Tengiz Gordeziani Manana Sharashenidze

Abstrakt

Georgia is considered an agrarian country after the collapse of the Soviet Union. Therefore, in our
country, great attention is paid to the development of such fields of agriculture as: viticulture, citrus, fruit
growing, animal husbandry, etc. Sh. Currently, a number of quite successful companies with international
scales operate in Georgia within these areas. One of the important preconditions for the development of
agriculture in Georgia is the existence of a constantly updated geo-information system in this field and its
corresponding electronic atlas, which currently does not exist in Georgia.

We have developed the project of the Atlas of Agriculture of Georgia, which envisages the following
works: 1) collection and systematization of information; 2) drawing up an atlas model; 3) Development of a
system of conditional signs for general geographical maps to be placed in the atlas; 4) Compilation of
thematic (component) maps; 5) Compiling maps of own agricultural content; 6) Search and processing of
photos and aerial materials; 7) Create a search engine for Atlas.
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The Geoinformation System and the relevant Geoinformation Atlas, in unity, will serve the relevant
agencies and private structures (sector) in the planning and management of the sector.
Keywords: Agriculture of Georgia, maps, Geoinformation Atlas
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Tedo Gorgodze

Abstract

Urban systems are the closest and numerous areas of human society, characterized by a peculiar
hierarchy. The urban hierarchy primarily ranks each city or agglomeration according to nationally defined
statistics (population of urban area). In addition, there is a general world hierarchy based on a single
classification, which allows for the comparison of different urban systems itself.

Today, the urban system is the most complex coexistence of nature and society, and it includes the
city, agglomeration, metro, metropolis, conurbation, groups of cities, urban area, megalopolis, regional city.

The first stage in the mapping of urban systems can be considered the period when the simplest
schematic plans of ancient cities began to be created. The earliest examples of the schematic plans of the
cities that have come down to us belong to the developed Middle Ages. However, there is no doubt that
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similar materials would have been created much earlier (even before our era). Plans of cities created
around the 15" century had the appearance of an illustration, and they are more like a picture than a map.
The schematic plans of the earliest period, which may already be called maps, date back to the 1950s.
Especially noteworthy is the 70s of the 16" century, when a schematic plan of a number of cities in Europe,
Asia and Africa was created. Thilisi (1735) and Kutaisi (1833) had ancient schematic plans from the cities of
Georgia. Until the 20th century, these schematic plans were quite general in content and did not differ in
information load. In the 20™ century, relatively accurate, detailed, and substantively diverse maps and
plans for urban systems were created. Work in this direction has expanded especially since the second half
of the 20" century. Particularly noteworthy is the fact that from the same period began a complex mapping
of individual urban areas, which resulted in the creation and publication of a number of city atlases. Today,
there is a huge system of digital data about any urban area, on the basis of which numerous digital and
printed versions of cartographic works are created.

Recently, a new term "Urban Cartography" has been introduced to the science, which studies the
evolution of historical and modern spatial settlements of human understanding, and receives and analyzes
urban data from different periods from today's perspective. In a general sense, urban cartography resulted
from a combination of several fields whose object of study is urban systems.

In the case of complex mapping of urban systems, the stages to be followed are based on the general
principles of mapping and can be considered in two main parts: general geographical and thematic.

In general, geographical mapping, a detailed study, and mapping of the main geographical elements
of the urban system should be carried out.

In thematic cartography, any topic about the study space is studied in-depth and mapped, which is
based on general geographical elements of the content.

Recently, "three-dimensional (3D) urban mapping" has gained widespread interest and significance
due to the growing demand for urban landscape analysis. Three-dimensional (3D) modeling is of great
importance for the semantic analysis of the urban environment, which involves classifying the urban
environment, detecting changes, updating, solving various problems, and more.

Keywords: Urban system, Complex Mapping, Urban Cartography.
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Abstract

Geographical information system and relevant electronic map series or full complex geographical
atlas is an important instrument for managing a specific territorial administrative unit and planning. Kareli
municipality, which is part of Shida Kartli region, was selected as the object of cartography. The following
specific tasks are derived from this goal: preparation of digital topographic basis for thematic maps, field
research and spatial analysis of collected information, creation of a database of nature and community
events, creation of evaluation geographic information system, complex electronic atlas Compilation.

According to the project, the following will be used in the work process: descriptive method,
statistical method, cartographic method, remote sensing method, geoinformation method.

The cartographic-geo-information products obtained as a result of the project implementation -
evaluation geo-information system and complex geo-information atlas, can be practically used by Kareli
municipal services in the following areas: administrative management, industry, agriculture, transport,
tourism and recreation, ecology.

Keywords: Kareli, municipality, electronic atlas.
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Nikoloz N. Beruchashvili

Abstract

Fundamental scientific investigation of the coastal zone of Georgia started at the last quarter of XX century,
consequently in the years 1982-1990, it was realized unprecedented as by its contents, also by its large
scale for that time beach restoration projects. Notably from the river mouth area of Chorokhi, there were
dredged or excavated and transported (by trucks and dump-body ships) to the beaches with deficiency of
beach-forming material about 6.3 million m? inert material. As it was already sad, biggest part of Chorokhi
River bedload was lost in the submarine canyon, causing its slopes’ erosion and accordingly its activation,
therefore, extraction of river sediments accumulated in the top of the canyon edge had double effect
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[Lominadze et al. 2013]. The Chorokhi River originates in the mountainous region of Anatolia, in the Mescit
Mountains in north-eastern Turkey, flows through the cities of Bayburt, Ispir, Yusufeli, and Artvin, before
flowing into Georgia, where it reaches the Black Sea just south of Batumi and a few kilometers north of the
Turkish-Georgian border. The total catchment area of the Chorokhi is 22 100 km2 and the length - 438 km.
About 10% of the catchment area and 6% of the river length is on the territory of Georgia. The tributaries of
the Chorokhi in Georgia are r. Adjaristskali, r. Machakhela and r. Charnali [Jaoshvili Sh.: The Rivers of the
Black Sea]. Present day, the river is regulated and the hydrological regime is changed due to dozens of
dams of hydropower plants. Utilization of hydropower potential of the Chorokhi River is of special
significance, which started end of the last century by the construction of the cascade of dams for hydro
power generation. Chorokhi multiple dams project consists of 27 planned dams and hydroelectric power
plants [Mehmet Berkun at all.].

Within the Georgian territory, it is already constructed and functioning two HPP, one is near village Kirnati
with the same name and another one near village Erge “Khelvachauri 17, the second one accumulates
limited volume of sediments carried by the tributaries of Chorokhi Adjaristskali and Machakhela rivers. On
the river of Adjaristskali several weirs and dams of HPP are constructed or under construction.

The study area encompasses main characteristics of River Chorokhi basin including floodplain, confluences
and adjacent area. The focal subjects of the study were general physiographic parameters, landscape
components, river hydrology, geotechnical aspects, hydrogeomorphology, coastal dynamic processes and
etc. Prior to each type of investigation, it was gathered and analyzed all available data and publications.
Existing data about regional hydrology, sediment load, river basins, geology and geomorphology as well as
the role of Chorokhi River load for the coastline stability have been collected and analyzed. Main interest
has been focused on the anthropogenic impact notably HPP effect on the river hydrologic regime and
sediment characteristics as main factors for beach-forming sediment source. It was collected and analyzed
the information about HPP operation regime, outflow, sediment management plans, flushing et ctr.

Figure. The map fragment of sampling points location

STkhilnar

Google Earth
. g7

The main object of the study was acquiring information about Chorokhi River sediments geotechnical
characteristics (grain size and bulk weight) as potential source of beach-forming material for Batumi
boulevard, is to understand the sediment transport capacity and morphodynamic modelling of Chorokhi
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River. Chorokhi River valley was observed from river mouth up to Kirnati village by Turkish border. In the
paper are presented geomorphological description of river channel, landform and adjacent area. It was
obtained samples from 10 locations from -0.5; -1.5 and -3 meters deep. 3 samples were obtained from
Khelvachauri 1 HPP reservoir bottom. The total number of collected sediment samples is 33 (fig).

In summary, the modelling framework it is based on the following models:
Hydraulic model: the hydraulic or hydrodynamic model was implemented in the river stretch in between
the Erge Dam and the Chorokhi River mouth. This model has used the information from the discharge
analysis and the bathymetry to provide water level, water discharge, water velocity and shear stress along
the whole watercourse of interest.
- Sediment transport model: the sediment transport model has been using the information from the
hydraulic model in order to provide information about the sediment dynamics and movement along the
modelled section of the watercourse. Resuspension, deposition and transport processes are described by
this model.
- Morphodynamic model: the morphodynamic model updates the bathymetry used in both the
hydraulic and sediment transport model using the information from the sediment transport model. Erosion
and deposition processes are fully described within this model, and the bathymetry will be update at every
time-step depending on that information.
In reality, the hydraulic, sediment transport and morphodynamic models have been run at the same time,
information being passed from one model to the next one in the cascade at every time-step, and the new
bathymetry created by the morphodynamic model has been provided to the modelling framework for the
next time-step. It should be added that although this is the final modelling layout, during the
implementation the hydrodynamic model was implemented at first independently. This is because for any
morphodynamic model implementation is really important to solve the hydrodynamic module first, so the
adequate velocity and water level fields are provided to the sediment transport and morphodynamic
modules. Obviously, after the coupling of the three modules, the hydrodynamic results has changed slightly
due to the use of a different bathymetry in each time-step.
The obtained results showed that the implemented model was capable to adequately reproduce the
sediment dynamics observed in the Chorokhi River. The erosion and deposition processes are complex and
the spatial distribution of erosion and sedimentation varies significantly over the domain. This was
expectable due to the braided river structure, topography with shallow and deep sections and islands.
The modelling results indicate that sediment dynamics in the Chorokhi River will tend to me of an erosion
nature, most likely due to the lack of suspended and bed sediment present in the watercourse as a result of
the dams present in the watercourse. A river system will always try to find its balance, and due to the lack
of sediment, the river capacity of transport is higher than previously and therefore it will erode. As noted
above, this erosion process is expected (based on modelling results) to be more intensive near the river
mouth.
Human intervention in nature is destroying natural balance. Due to human activity of the past years, a high
rate of coastal zone washout in the southern part of Batumi city was determined. The beaches of Batumi
are formed by gravel sediment carried by the Chorokhi River. High rate of washout processes is a result of
the deficiency of beach-forming material. The main cause of the deficiency of beachforming material and
consequently shore erosion was numerous hydro power plant constructions on the river Chorokhi and its
tributaries during the last decades.
Construction of dams and intensive extraction of inert materials from the riverbeds on the territory of
Turkey and Georgia has abruptly decreased the amount and size of alluvial materials, which has negatively
affected southern section of the Batumi beach and activated riverbed erosion. Construction of dams has
practically annulated renewable sources of beachforming materials.

Keywords: Chorokhi river, dams of HPP, geotechnical characteristics, morphodynamic modelling,
2D model analysis, modelling results.
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SOLEBHMsJBHo
oM™ (engddo 5530560l 5JE03MdLMb ©39306MJP0m oR0bES domMAol LadbMgm boffoerdo
B030L3065 BMboL gOMBoolL Bsgswo dsB39bgdgewo.
Lobs3oOH™  ghHmBool doMomso dobgbo dEobscyg FmOHmbls ©@s ol Fgb5350gdbY, dmeErm
s gdol 2obds3wmd580, M350 300MMYE9JGHOMBOYMMHOL 3d9bgdMds 0gm.
0910 gobd o bagoMM39wMmTo 358begdols ddgbdEPMdST s EOBIMOL 35¢s3ME0IB 0bgMEHWWO
3sL5e9d0L 0bGHIBLOWETs BM3M39d50 83390005 F95830MS 5¢3049MHO JoboegdOl MoMEIBbMdS o
Bmds, 05953 YoMYNBOoMs© 09mJdgs 8500l Lobsdommb LadbMgm bsfowbg s dossd@orMs
9O0bos. 35dbegdol ddnbgdemdsd 3615dGH03MMo® 50IMBHIMS om0l BMEOI0MYOOL Fologrgdol
39bsbagdso fystmgdo.
33m3930b dono3zsmo Bnbobo nym 8enbsfmy gmmbals dmazmenbsdngnmo dmegmomgods.
d0nbomals 3omadm@ol, s dndyxdsmy Gamo@mmool 6nd1dgoo domgdnm 0gdbs 10 gnmsEnngsb -0.5-
©sb; -1,5 o -3 JgB&Mmo LomMmdg. bom3shsyMmo 3gL0-1 HyomboEsezol xBLIIMOESE sSMgdnmos Lodo
6081d0. i3L3gMob bo@sbals Bndndgdal Logmom MomEgbmods SMgdas 33 (bab.).

Lo3396dm LoByYy3zgxdn: dnbomg gmmmbo, 3gLal 3o8bMadn, ggm@adbagnma dobsbnomgdmgdn,
dmmxzmenbsdngnmn dmgmanmgyds, 2D dmegmal sbsgmabn, dmggmmomgdal dggagoo.

AGCTpaKT
BmeluaTenbCTBO YesioBEKA B NPUPOALY HapyLlaeT NpuMpoaHbIi 6anaHc. B cBA3M ¢ AeATeNbHOCTbIO YeNoBeKa
nocneaHux IeT YyCTaHOBNEHA BbICOKAasA CKOPOCTb Pa3mblBa NPUOPENKHOM 30HbI B tOXKHOM YacTu r. baTymu.
Mnaxku baTymn 06pa3oBaHbl FPaBUNHLIMKU OTAOKEHUAMMU, MEPEHOCUMbIMU pPekon Yopoxu. BbicoKkas
CKOPOCTb CMbIBHbIX MpoleccoB obycnosneHa geduumtom nasxoobpasytowero matepuana. OCHOBHOM
npuuynHoi aeduumnTa nasKoobpasylolero matepuana M, Kak cneactsve, 6eperoBoit 3posuu, 6biio
CTPOUTENBCTBO MHOMOYUCAEHHbIX TMAPO3/EKTPOCTAHUMIN Ha peke Yopoxu U ee NpUTOKax B nociaeaHue
aecatuneTms.
CTpounTenbcTBO A4amMb M MHTEHCUBHAA 406blYa MHEPTHBIX MaTepPMaoB U3 pycen pek Ha Tepputopun Typuum
n TpysMn pesKo YMEHbLIMAN KONMYECTBO WM pPasmepbl anftoBUaNbHbIX MATEPMANOB, YTO HEraTMBHO
CKA3aNoCb HA HOXHOW 4YacTM HATYMCKOro Mnasxa M aKTUBU3MPOBANO PYCNoOBYHO 3po3nto. CTPpOUTEeNbCTBO
0aMb NPaKTUYECKN aHHYIMPOBasIo BO306HOBIAEMbIE UCTOYHMKU NASKO0BPa3YIOLLMX MaTePMNaoB.
OCHOBHOW Uenblo uccnefoBaHMA 6bl10 NosydyeHMe UMHOOPMALMKM O TeOTEeXHUYECKMX XapaKTepMCTUKaXx
OTNOXEHUI pekn Yopoxu (rpaHynomeTpus M obbemMHas Macca) KaK MOTEeHLMANbHOTO MCTOYHMKA
nasxoobpasyowero maTepuana, AAAa  MNOHMMAHWA  TPAHCMOPTHOM  CNOCOOHOCTM  HAHOCOB U
MopdoANHAMMYECKOTO MOAENNPOBaHUA pekn Yopoxu. JonmHa pekn Yopoxu Habatoganack OT YCTbA PeKu
00 cena KupHatu Ha rpaHuue ¢ Typuueit. B ctatbe npeactaBieHo reomopdonornyeckoe onncaHue pycna
pekun, popmbl pesibeda U NpuneratoLLen TeppuTopmn. bolan nonydyeHsl npobsl ns 10 nokaum ot -0,5; -1,5 n
-3 meTpa rnybuHoi. Co aHa BomoOxpaHMnuwa Xensadaypckoi MIC-1 6bino otobpaHo 3 npobbl. Obuwee
KONM4ecTBO 0TOB6PaHHbIX MPO6 AOHHBIX OTN0MeHU — 33 IpoOsI (puc.).
Pe3ynbTaTbl MOAEAMPOBAHNA CBUAETE/NLCTBYIOT O TOM, YTO AMHAMMKa HaHOCOB B p. Yopoxu byaeT nmetb
TEHAEHUMIO K 3PO3MOHHOMY XapaKTepy, CKOpee BCero, M3-3a OTCYTCTBMA B BOLOTOKE B3BELIEHHbIX W
[JOHHbIX HAHOCOB B pe3ynbTaTe Ha/MYMA Ha BOLOTOKE MAOTUH. Kak OTMeYanochb Bbllle, 3TOT 3PO3UOHHbIN
npouecc oxungaerca (no pesyabratam moaennpoBaHua) 6onee MHTEHCUBHbIM BBAU3N YCTbA PEKU.

Kniouesble cnosa: peka Yopoxu, IC, reoTeXHUUYECKME XAPAKTEPUCTUKKU, MOpdOAMHAMUYECKOoe
mozenuposaHue, 2D mogenn.
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Levan Beruchashvili

Abstract

Georgia has a unique natural environment and is rich in resources for tourism and recreational
development. The development of recreational resources has not only economic but also social significance
for Georgia. The recreational purpose of the Black Sea coast is especially important, as it is an attractive
recreational area for residents of many countries. The large number of tourists has a drastic impact on the
natural environment, in particular on the biological and landscape diversity of the Georgian coast, which is
under great pressure.

The research goal - is to compile landscape-ecological maps and GIS of the 2 km coastline through
scientific and field-camera surveys, to determine its biological and landscape diversity, and to zoning the
area on this basis. The object of our research is the Black Sea coastline in Georgia, which extends to Sarpi -
Anaklia, and its length (Adjara, Ozurgeti, Lanchkhuti, Khobi and Zugdidi districts - to the border of the
Autonomous Republic of Abkhazia) is 122.5 km. In this area, field routes (routes are taken on foot) were
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laid along the coastal zone, during which large-scale mapping of the coast, determination of the condition
of the beaches, measurements using GPS, creating maps, photographing the coastal zone, etc. were carried
out. As a result of the work carried out, a detailed synthetic map of the coastline was drawn up at a scale of
1: 10 000. All existing natural-territorial complexes on this map at the level of facies types. Ecosystems are
known to be closely related to natural-territorial complexes. Therefore, the list of major ecosystems and
landscapes was established as a result of the works. The two-kilometer-wide coastline was differentiated
into three sustainable development zones. As a result of this zoning, a "semaphore" map was compiled,
according to prof. Niko Beruchashvili's concept, the first zone is shown in green, the second in yellow, and
the third in red: 1. Areas with high landscape diversity that require conservation; 2. Areas suitable for
recreational and agricultural development; 3. Areas with unfavorable ecological situation that require
rehabilitation. Based on the work done, recommendations will be provided for coastal monitoring to
ensure the sustainable development of this area.

Keywords: The Black Sea coastline in Georgia, biological and landscape diversity, maps and GIS of the
coastline
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Zurab Laoshvili Tengiz Gordeziani Ana Iremashvili Lado Grigolia ‘ .IVIa’riké Narsia

Abstract
The territory of Georgia is covered with geotectonic structures of numerous different genesis and

morphology (linear and ring). Their role is great not only in the course of seismic/geological processes and
relief formation, but also in the processes flowing in the landscape. They also have a great impact on
human economic activity. Seismically active areas, earthquake hotspots (e.g., S. Trinity) mostly coincide
with the intersections of seismically active lines (linear) and ring structures. This should be taken into
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account when designing different types of engineering facilities. Tectonics influences climatic processes. In
some places along the tectonic faults (eg, Saguramo ridge, around Paravani Lake), so-called Tectonic clouds.
Spatial / temporal analysis of cartographic and climatic data shows that natural disasters such as hail in
some places (eg S. Khidistavi) are also associated with tectonic faults.
Geotectonic structures play a role in the formation of settlement systems. For example, in the Kakheti
region (on the right side of the Alazani gorge) a number of villages are lined with arc faults. This is proof
that the following soil and hydrogeological conditions are favorable for viticulture following this
breakdown.

The subject of a separate study is the geotectonic structures and the very different ethno / cultural
and psycho-emotional characteristics of the population in different regions of Georgia.

Keywords: Geotectonic structure, Natural/Anthropogenic processes, Geological processes, Seismic,
Climate.
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Abstract

Formation of Applied Geoecology as a science and academic discipline is conditioned by environmental
global changes and their ominous consequences for society. The main task of Applied Geoecology is the
development of the efficient programs the implementation of which will significantly reduce the negative
impact of human activities on geoecosystems in time and space. Practical implementation of sustainable
development concept is impossible without consideration of its geoecological content the foundations of
which are laid by the system of geoecological education. The effective way from theory to practice in the
process of getting university education is geoecological approach to optimization of structural and
functional landscape planning. This is confirmed by long-term practice of specialist training at Geography
Faculty of Taras Shevchenko National University of Kyiv.

A new discipline of geoecological profile is introduced at each stage of training with its applied
component scaffolding. The logical conclusion of the cycle of geoecological specialist training is Applied
Geoecology coursework in the last year of Master’s Degree. Mastering provides graduates with an
understanding of the mechanisms of implementation of the results of basic geoecological research in the
practice of planning, design and management. This discipline is aimed at external doctoral candidate
training for unassisted application of the acquired theoretical knowledge in the specific areas of
professional activity. Practical areas of application of the acquired geoecological knowledge may be, for
example, planning of nature use optimization, geoecological substantiation of nature use projects,
imposition of restrictions on the use of natural resources, regulation of anthropogenic loads on
geoecosystems, etc. Introduction of geoecological disciplines provides for approbation of lecture material
in practical and tutorial sessions with the use of active teaching methods, interactive technologies, in
particular, in such educational and cognitive activity as project. Due to successful implementation of the
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project activities at Physical Geography and Geoecology Department, students are involved in research in
order to identify geoecological problems, to analyze the root causes, and to develop the ways of problem
solving.

Students’ project activities are carried out in stages. At the first stage, the project research groups are
created that will determine the purpose and the objectives of the project, plan implementation period. The
urgency of the problem is substantiated, the adequate research methods are chosen, the active search for
the necessary information from various sources is carried out. At this stage, the faculty member acts as a
consultant, helps to formulate the purpose of the project and involves students in the joint development of
the criteria for their activity evaluation (formative evaluation). At the second stage, the basic project work
begins. Following generalization and systematization of the collected information, the conceptual part of
research is compiled according to the plan made. At this stage of the project activity, the theoretical
knowledge gained in classroom and tutorial sessions in Applied Geoecology will be necessary. The faculty
member shall pay special attention to the formulation of the project study findings. At the final stage,
students present the results of their work. The basic condition for successful defense of the project is
involvement of all project team members in its presentation. Project executives must be ready for active
discussion that is one of the most important criteria for project evaluation. It shall provide an opportunity
for objective evaluation of the contribution of each student to the project presented, and, involving
interaction, for advancement of their knowledge of Geoecology, development of critical thinking,
improvement of communication skills.

The major accomplishment of the coursework shall be the graduates’ awareness of current
geoecological problems which they will solve in order to ensure the sustainable development of society.
Research and teaching staff of higher educational institutions must master innovative teaching methods
including the widespread introduction of project technologies in the educational process for the purpose of
implementation of the acquired knowledge in the independent practice.

Keywords: Applied Geoecology, geoecosystem, sustainable development, project training,
geoecological design, educational process.

152



Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, Planning, Governance
IT bsgHosdeadolie bsdgboghm 3mbegmgbEos wa®swo 3sb30msMgdOL MbEdsxEM™O FobbmBoemgds:
330935, 39MGHM/FoL, pgETsMIDs, FsMHMZS
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Abstract

The conduct of hostilities is one of the most powerful factors that have a strong anthropogenic impact
on modern landscape complexes.

In connection with the latest military-political events in the region, the mountain landscapes of the
southeastern part of the Lesser Caucasus within Azerbaijan experienced an intense anthropogenic load.
The Nagorno-Karabakh armed conflict caused invaluable environmental damage to the natural
geocomplexes of the region.

Hostilities, as a specific type of anthropogenic factor, played a large role in the degradation of modern
natural landscape complexes and the deterioration of the ecological situation, which led to the formation
of so-called belligerative landscapes on large areas and the expansion of land unsuitable for use.

Even in pre-conflict times, these complexes experienced a strong anthropogenic impact and were
significantly transformed. Within their borders, a large number of Azerbaijani villages and settlements were
located, the population of which was mainly engaged in agriculture. During the conduct of hostilities by the
opposing sides, many kilometers of barricades, trenches, ditches, communication lines were built in combat
positions, traces of which can be traced in modern landscapes.

Thus, for 30 years of lack of control over the territories from the Azerbaijani side in the village of
Garakend, Khojavend district, relict azat trees (Platanus orientalis — eastern plane) of tertiary flora have
been destroyed on an area of 0.5 ha. More than 400 plane trees were cut down in the territory of the
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Agdam city, 1092 ha of juniper forest in the Lachin region were completely destroyed, valuable tree sorts
located at a 1500-2100 m altitude in the "Ayi fyndygi" area of the Kalbajar region, reaching a height of up to
25 m and a diameter of 48-120 cm. Also, with the assistance of foreign firms, up to 200 sorts of medicinal
plants included in the Red Book were exported abroad. Specially protected territories were subjected to
the greatest destruction. The age of some eastern plane trees of the Basutchay State Nature Reserve is
1200-1500 years old, their trunks are 4 m in diameter and over 54 m high. Having no analogues in Europe,
these giant trees were cut down and exported abroad.

It is predicted that throughout the territory where the hostilities took place, the land saturated with
metal from shells will gradually lose its fertility, the vegetation cover will undergo degradation. No less
dangerous is the chemical pollution of the landscape by a number of heavy metals contained in shells,
mines, fuels and lubricants, etc. During the last escalation of the conflict in the fall of 2020, the landscape
complexes of the Fuzuli, Jabrayil, and Zangilan regions of Azerbaijan suffered the most. As a result of
intensive warfare, hundreds of thousands of tons of earth were moved and overturned, explosions of
shells, bombs, mining of the territory left craters, pits, trenches, etc.

The main factors of disturbance of the soil cover are: destruction of the vegetation cover; the influence
of heavy equipment; the formation of uncharacteristic types of erosion. The conditions caused by hostilities
contribute to a change in physical and chemical properties, the destruction soil of the soil structure and its
remultiplex.

Among the various violations that have a negative impact on the environment is the mining of vast
expanses of land, the accumulation of unexploded shells and bombs in them. On the territory of Karabakh
during the hostilities, 5 administrative districts were partially mined, more than 50 thousand mines were
left. The mining of large areas contributed to a decrease in the recreational significance of landscapes,
disturbed the soil cover and caused the death of plants, excluded agricultural land, forests, etc. from
circulation.

Taking into account the limited potential for natural restoration of the components of natural
complexes in disturbed areas, it becomes necessary to take measures to assist in their restoration. The
most effective environmental measures in disturbed areas are: landscaping, melioration, reclamation and
optimization.

Keywords: belligerative landscape, hostilities, restoration of the components of natural complexes.

BOEHHbIE NAHALWA®TbI BOCTOYHOW YACTU MANOIO KABKA3A U OCOBEHHOCTU UX
BOCCTAHOB/IEHUA
UpuHa KyunHckas, dnmHa Kapumosa

AbcTpaKT

BeneHne 60eBbIXx OEWCTBUI ABNAETCA OAHMM M3 MOLLHENLWMX (AKTOPOB, OKasblBalOLWMX CU/bHOE
aHTPOMOreHHoe BO3AEeNCTBME HA COBPEMEHHbIE IAHAWA(THbIE KOMMIEKCDI.

B cBA3W € nmocnegHUMWM BOEHHO-NOJUTUYECKUMU COBBITUAMM B PErMoHe ropHble naHAawadTbl Oro-
BOCTOYHOM YacTu Manoro KaBkasza B npegenax AsepbaigkaHa UCMbITaM UHTEHCUBHYHO aHTPONOreHHYHo
HarpysKy. HaropHo-Kapabaxckuit BOOpY!KeHHbI KOH(AMKT HAHEC HEOLEHWMbIA 3KOMOrMYeckuin yuiepb
NPUPOAHbLIM FreOKOMMIEKCAM PErMOHa.

BoeBble AelcTBUSA, KaK cneunduyecknini BUA aHTPOMOreHHoro ¢aktopa, cbirpanan 60/bllyo Poab B
Aerpajaumm  COBPEMEHHbIX NPUPOAHO-NAHAWADTHLIX KOMMIEKCOB W YXYALIEHUM 3KOJOrMYECKOM
06CTaHOBKM, YTO NpuBeNo K GOpMUPOBAHMIO Ha BONbLWIKMX NAOWAAAX TaK HA3blBAEMbIX BOMHCTBEHHbIX
NaHaWwadToB U pacUMPEHMUIO HENPUFOAHbIX 3€MEeNb. AR UCNONb30BaHMA.

Ewe B AOKOHOAUKTHOE Bpems 3TU KOMMAEKCbl UCMbITas M CUIbHOE aHTPOMOreHHoe BO34encTBue U
6bliM  3HAUMTENbHO npeobpasoBaHbl. B MXx rpaHMuax pacnosaranocb 60/blWIOE  KOAMYECTBO
asepbaiaKaHCKMX Cen U NOCENKOB, HaceNeHNe KOTOPbIX B OCHOBHOM 3aHMManocb 3emnegenvem. B xoae
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BeAeHMA 6oeBbIX 4eNCTBUI NPOTUBOBOPCTBYIOWMMM CTOPOHAMM HA BOEBbIX MNO3MLUAX BblAM COOPYKEHDI
MHOTOKM/IOMETpOBble BappuKagbl, TPaHLWeEN, pPBbl, NyTU COOBLLEHUA, ceabl KOTOPbIX MPOCAEXUBAOTCA B
COBpPEMEHHbIX NaHAwadTax.

Tak, 33 30 neT OTCYTCTBMA KOHTPOAA HaL Tepputopuammn c asepbailgyKaHCKOM CTOPOHbI B cene
lapaKkeHn Xo4rKaBEHACKOrO palioHa Ha naowaamn 0,5 ra yHUUTOXKEHbI peIMKToBble AepeBba a3aTa (nnaTaH
BOCTOYHbIN) TpeTuuHoh ¢nopbl. Ha Tepputopum ropoga Araam BbipybneHo 6onee 400 nnaTaHoB,
NOJIHOCTbIO YHMYTOXKeHO 1092 ra apyoBoro sneca B JIQYMHCKOM paioHe, LEeHHble MopoAbl AepeBbeB
pacnonoxeHble Ha BbicoTe 1500-2100 m B paitoHe «Aibl GbiHAbITMY» KenbbaaKapcKoro panoHa, Aocturas
BbICOTbl 40 25 M 1 gnameTpa 48-120 cm. TaK»Ke Npu COAENCTBUN MHOCTPaHHbIX GUpM BblN0 BbiBE3EHO 33
rpaHuuy po 200 BMAOB /IEKAPCTBEHHbIX PACTEHUI, 3aHeceHHbiXx B KpacHyto KHury. Hambonbliemy
pa3pyleHnto NoaBeprince 0cobo oxpaHsemble TEPPUTOPUU. BO3pacT HEKOTOPbIX BOCTOYHbLIX MAATaHOB
BacyuaicKoro rocy4apcTBeHHOro NpMpoaHoro 3anoseaHuka cocrasnnet 1200-1500 neT, ux cTBO/bl UMEIOT
avameTp 4 m 1 BbicoTy 6onee 54 m. He umetowme aHanoros B EBpone, 3T rMraHTCKMe aepesba Obian
Bblpy6.1eHbl M BbiIBE3EHbI 33 FPaHMLLY.

MporHo3upyeTca, 4TO Ha BCEW TeppuTopuu, rae Benucb 6oeBble AEWCTBUS, 3eMAA, HacblWeHHan
MeTannom, byseT NOCTENeHHO TepATb CBOE NA0A0POAME, PACTUTENbHbIM MOKpoB OyaeT noasepratbes
gerpagaumMm. He meHee OMacHO XMMMYECKOe 3arpAsHeHue naHgwadTa pAgOM TAXKENbIX METa/os,
coAepKaLMXCA B CHapAgax, MMHaX, roptoye-CMasouHbIX maTepuanax u T.4. B xoge nocnegHen ackanaumm
KOH)NAMKTa oceHbto 2020 r. Gonblie Bcero noctpagann naHawadTHble Komnaekcbl PU3YAMHCKOrO,
[>kebpannbCKoro, 3aHrMnaHCcKuit paioHos AsepbaingiKaHa. B pesynbTate MHTEHCUBHbLIX HOEBbIX AENCTBUIM
6b11M NepemelLeHbl U OMPOKUHYTbI COTHM TbICAY TOHH 3eMJIM, B3PbIBbl CHapaAos, 60M6, MUHMpPOBAHME
TEPPUTOPUN OCTAaBUIN BOPOHKM, AMbI, TPAHLIEN U T.A.

OcHoBHbIMKU (daKTOpaMKn HapylleHUA MOYBEHHOro MOKPOBA SIBAAKTCA: paspylUeHMe pPacTUTe/IbHOro
NMOKPOBA; BAUAHUE TAXKENON TEXHUKM; 06pa3oBaHMe HeXapaKTepHbIX BUAOB 3p03nit. Yci0BUA, Bbi3BaHHble
60eBbIMN  AENCTBUAMM, CNOCOOCTBYIOT M3MEHEHUIO PUIMKO-XMMUYECKUX CBOMCTB MOYB, Pa3pyLUEHUIO
NOYBEHHOW CTPYKTYPbI U €€ NepeynIoTHEHUIO.

K uncny pasnnyHbix HapyleHWi, OKa3blBalOWMX HEraTUBHOE BO3AEWCTBME HA OKpY)Kalowylo cpeay,
OTHOCUTCS MMHMPOBAHME OBLIMPHBIX MPOCTPAHCTB 3€MJ/1M, CKOMJIEHWE B HUX HEPA30PBaBLUMXCA CHapPA40B U
aBMabomb. Ha Tepputopum Kapabaxa B xoge 60eBbix AeNCTBUM OblIM YACTUYHO 3aMUHUPOBAHLI 5
aAMMHUCTPATMBHbIX PaloHOB, ocTanocb H6onee 50 TbicAY MUH. MuWHMpOBaHME O6ONLLUNX TEPPUTOPUIA
CNOCOHCTBOBAIO CHUMKEHUIO PEKPEALMOHHOFO 3HAYeHUA NaHAWadToB, HAPYLIANO0 NOYBEHHLIN MOKPOB U
BbI3bIBA/I0 rMbenb pacTeHW, BbIBOAWIO N3 060POTA CENbCKOXO3ANCTBEHHbIE YrogbA, 1eCa U T.N.

YunTbiBasA OrpaHUYeHHble BO3MOXHOCTM €CTeCTBEHHOrO BOCCTAHOB/AEHUA KOMMOHEHTOB MPUPOAHbIX
KOMMNNEKCOB Ha HapyLIEHHbIX TEPPUTOPMUAX, BO3HMKAET HEOOXO4MMOCTb NPUHATMA Mep MO COLENCTBUIO UX
BOCCTaHOBNeHMA. Hanbonee 3PpPeKTUBHBIMM MNPUPOLOOXPAHHBIMU MEPOMNPUATUAMM Ha HAPYLUEHHbIX
TEPPUTOPUAX ABNAIOTCA: O3€/1EHEHNE, MENNOPALMA, PEKYNbTUBALMA M ONTUMMU3ALMA.

KnioueBble cnoBa: BoeHHble JsaHAwadTbl, 6oeBble AENCTBUA, BOCCTAHOBAEHUA KOMMOHEHTOB
NPUPOAHbLIX KOMMNIEKCOB.
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Abstract

The climate change has been obvious in whole world during last decades, also in Estonia. Due to its
geographical location, the changes have been greater than in average in the world. l.e. the average annual
temperature has increased 0.2-0.3 °C during last decades. The change of average monthly temperature has
been 3-4 °C for some months during last 60 years. In Tallinn, the capital of Estonia, the average annual
temperature increased 0.9 °C during last 40 years. Urban areas have high risk of occurrence of heat islands
and related health problems. In Estonia, the number of days with higher temperature than 27 °C is
considered with higher risk for the people’s health. During last 40 years the number of hot days has almost
doubled.

One result of climate change has been the change of amount of precipitation and increased number
of days with heavy rains (more than 30 mm a day) in Estonia. The amount of precipitations has increased
up to 15% during last 50 years and the future scenarios foresee similar increase in the future, days with
heavy rain will double. Together with continuous increase of impermeable surfaces in urban environment
the increase of heavy rains cause serious floods.

The most effective way to minimize problems created by climate change is to increase green natural
areas, especially in the densely built environment. The green infrastructure helps to mitigate extreme
temperature values, also, to decrease risk of flooding during heavy rain. In city planning, the SUDS
(sustainable urban drainage systems) should be used that are based on increased infiltration and retention
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of storm water in the green areas. In addition, these areas will increase recreational, emotional and
biodiversity value of the urban environment but also have good results to reduce heat island effect. To
solve these complex problems comprehensive GIS analyses and planning of urban landscapes should be
carried out. We made climate change analyses for Tallinn city to work out Tallinn city climate change
strategy and adaption plan. We made GIS based analyses of existing green infrastructure and its
connectivity, infiltration potential (considering geological and soil data, area of impermeable surfaces etc.),
the risk of heat islands, flooding risk areas and worked out bases for planning to increase adaption with the
climate change in the future.

The complex GIS based planning and increased share of green infrastructure managing urban
landscapes is the most sustainable way to struggle with the negative consequences of climate change.

Keywords: Urban landscapes, climate change, flood risk, green infrastructure, sustainable drainage
systems.
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Abstract

The most influential factors for all conditions where the best performance in infiltration surveys is
achieved are soil properties and land use type. Soil infiltration capacity is an important soil parameter and
also a good indicator of soil quality and soil fertility. Therefore, a detailed understanding of infiltration
properties is required for soils under different land use complexes. In this study, the effect of soil properties
under different land uses on infiltration values was investigated. Disturbed and undisturbed soil samples
were taken from 30 points determined by GPS from 3 different regions (pasture, fallow and orchard) within
the borders of Cubuk district of Ankara province. Infiltration rate (with Minidisk infiltrometer) and bulk
density were measured in undisturbed soil samples and hydraulic conductivity and sorptivity values were
obtained from infiltration measurements.

Basic physical and chemical soil analyzes and morphological descriptions were made in disturbed soil
samples. In order to digitize the morphological features, the coding system created with the help of land
soil identification cards was used.According to the measurement results, the highest infiltration rate values
were recorded in the orchard samples and the lowest values were recorded in the samples taken from the
pasture area. Correlation analysis, one-way ANOVA and factor analyzes were used to evaluate the
relationships between soil variables measured in different land uses and infiltration rate. Infiltration rate
showed the highest correlation with sorptivity (0.72), sand (0.69), and hydraulic conductivity (0.86) in
pasture, fallow and orchard, respectively. Average infiltration rates were found different in these soils. In
addition, infiltration rates in different land uses were loaded on the same factors with different soil
variables. Due to different land management practices, such additional measurements need to be made in
order to accurately assess the potential impacts of land use and land management changes on agricultural
activities.

Keywords: Infiltration rate, Land conditions, Morphology, Factor analysis
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3AKAPMATbE - OAUH U3 TNABHbIX PETMOHOB YKPAUHbDI B PA3SBUTUUN
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Irina Volkova

Abstract

The Carpathian region is the main center of balneotherapy in Ukraine. Transcarpathia is rich in
medical and health-improving resources, and has a well-developed sanatorium and resort infrastructure,
which makes it possible to develop the resort business successfully.

51% of mineral water reserves in the Carpathian region are concentrated in the Transcarpathian
region. Due to the geostructural features of the relief, there are many sources of mineral waters in the
territory of Transcarpathia. Almost all of the resorts of Transcarpathia have a balneological specialization.
All of the main types of mineral waters are located on the territory of the Transcarpathian region, such as
carbonic, sulfide, ferrous, arsenic, bromine, iodine, radon and siliceous thermal waters. In total, there are
382 registered sources of mineral water on the surface of the earth and a large number of them are still not
widely used.

Many sanatorium complexes operate based on the mineral springs. In the Carpathian area, the
Transcarpathian region ranks second after Lviv and third in Ukraine by this indicator. The sanatorium base
of the region is mostly presented by modern infrastructure, because a good number of them having been
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built over the past 20 years. By many indicators of sanatorium and resort activities, the region takes 2-3
places in Ukraine.

There are 10 health-improving zones on the territory of the region. Svalyavskaya is such a zone,
which is provided by the specialized accommodation facilities the best, Khustsko-Vinogradovskaya takes
the second place, and Uzhgorodskaya closes the top three.

The Transcarpathian region is one of the leaders in medical and health tourism in Ukraine.

Keywords: Transcarpathia, balneotherapy, mineral waters, sanatorium complexes, health-improving
zones.

Ab6cTpaKkT

KapnaTckuil pervoH ABnseTca rnaBHbIM LLeHTpom 6anbHeosnevyeHusa B YKpauHe. 3akapnatbe 6orato
neyebHO-0340POBUTE/NBHBIMU  pecypcaMu, UMeeT  AOCTAaTOMHO  Pa3BUTYHD  CaHATOPHO-KYPOPTHYIO
MHOPACTPYKTYPY, YTO NO3BOAET YCNELWHO pa3BMBaTb KYpopTHoe Aeno. 51% 3anacoB MMHepanbHOW BOAbI B
KapnaTckom pervoHe HaxoauTtcsa B 3aKapnaTckoW obsactn. bnarogapa reoCTpyKTypHbIM OCOBEHHOCTAM
penbeda, Ha TeppuUTOPUKN 3aKapnaTba HAXOAUTCA MHOMXKECTBO MCTOYHUKOB MUHEPAJIbHbIX BOA,. MpaKTU4ecKu
BCE KYpPOPTbl 3aKapnaTtba MMeOT 6aIbHEONOIMMYECKYIO Cneunanmnsaymio.

Ha TeppuTopun 3akapnaTCKOro perMoHa pacnpocTpaHeHbl BCe OCHOBHbIE TUMbl MUHEPasbHbIX BOA:
yrnekucnble, cynbduaHble, Kenesuctble, MbllUbAKOCOAEPKalMe, 6pomMHble, OAHble, PafOHOBble WU
KPEMHUCTble TepmasbHble BoOAbl. Bcero 3aperncTpMpoBaHHbIX BbIXOAOB MWHEpasbHON BoAbl Ha
NnoBepxHOCTb — 382, 60/1bLLIOE KOMYECTBO M3 HUX [0 CUX MOP HE UCMOb3YeTCA ANA LWWMPOKMUX Macc.

Ha 6ase mMWHepasibHbIX UCTOYHUKOB paboTaeT 60/blIoe KOAMYECTBO CAHATOPHbIX KOMMeKcos. B
KapnaTckom pernoHe 3akapnaTckas o6/acTb MO 3TOMY MOKasaTento 3aHMMaeT BTOpOe MecTo nocse
JlbBOBCKOM M TpeTbe B YKpauHe. B 0b6nactv npeobnagaer coBpeMeHHana caHaTopHaa 6a3a, 60ablUMHCTBO
caHaTopueB MoCTpPoeHbl 3a nocnegHne 20 net. o MHOrMM NOKas3aTenAM CaHATOPHO-KYPOPTHOM
[eATeNbHOCTM perMoH 3aHmmaet 2-3 mecta B YKpaunHe.

Ha Tepputopumn obnactm solgenstot 10 nevebHo-0340poBUTENBHBIX 30H. Hanbonee obecneyeHHoM
neyebHO-0340POBUTE/IBHON 30HOM NO KOIMYECTBY CNELMANU3MPOBAHHbBIX CPEACTB PasMeLLeHUA ABNSETCS
CBanABCKan, Ha BTOPOM MecTe — XyCTCKO-BMHOrpagoBCKas, TPOMKY ANAEPOB 3aKpbIBAEeT YXKropozcKas.
3akapnatckas obiacTb ABNAETCA O4HUM U3 TNAEPOB B 1e4ebHO-034,0POBUTENBHOM TypU3Me YKpauHbl.

KnioueBble cnoBa: 3akapnatbe, HanbHeoneyeHne, M1MHepasbHble BOAbl, CAHAaTOPHbIE KOMMJIEKChI,
neyebHO-0340POBUTE/IbHbBIE 30HbI.
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GREEN INFRASTRUCTURE

AND ITS PLACE IN URBAN ENVIRONMENT: OPINION POLLS

Vitaly A. Kryukov

PhD student, Department of Environmental Management, Faculty of Geography, Lomonosov Moscow State

Vitaly Kryukov

University, Moscow, Russia
vitkryukov@gmail.com

Abstract
Liveability is rather controversial term, to refer to the
quality of environment for a full and healthy life.
Subjective feelings and objective values determine a level
of living quality. Environmental, social and economic
factors of sustainable development triad might be
evaluated on the basis of public polls, expert evaluations,
mathematical modelling.
In my survey, the questionnaire consisting of 23 urban
liveability factors was used through 5-point scale («not
important at all»-«very important»). 6 of them represent
an environmental elements (noise and air pollution,
protected areas expansion, control of environmental
violations, creation of parks and public spaces and its
quality). Besides this, standardized questions as age,
gender, place of residence, education level were
included.
According to poll of 302 Moscow and Saint-Petersburg
citizens, environmental factors are less important, than
various economic and cultural.

The most crucial factors of urban liveability are: income rise, quality of healthcare and education, job
creation, housing quality and security improvement. Moreover, cultural landscapes with forest plantations
are more interesting for citizens, than natural biotopes preserved in these cities yet. This fact did not
corresponds to actual value of ecosystem services.
Citizens with higher education degree are more concerned about public transportation, healthcare and
education, pollution reducing etc. Moreover, sport objects and religious sites are more important for men
than for women. Residents aged below 40 years are more concerned about noise impact, leisure objects
and secluded relaxing places. Citizens living in accordance to ANG standards of green infrastructure
availability tend to be more interested in parks expansion and it's improvement.

It might be important to continue such polls for citizens of developing and developed countries to
reveal opinion’s differences and to make arrangements for improvement of urban environment.

Keywords: green infrastructure, protected areas, urban ecology, liveability, ecosystem services,

opinion poll
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EVALUATION OF ECOSYSTEM CONDITION AND SERVICES
IN AGRICULTURAL LANDSCAPES

Siiri Kiilm?, Diana Pungar?
LPhD student, Junior Researcher, 2 Phd student, Environmental Education Specialist,
12 |nstitute of Agricultural and Environmental Sciences, Estonian University of Life Sciences, Tartu, Estonia
1 siiri.kylm@gmail.com ; ? diana.pungar@student.emu.ee

Siiri Kiilm Diana Pungar

Abstract

Agriculture is one of the most traditional industries in the Estonian economy, covering 25% to 40% of
the land surface of Estonia. Agriculture is supplying food for Estonian habitats, as well as providing
employment to many local residents. Also, agricultural products are one of the main exports. Agricultural
economy relies on ecosystem services, that provide and support food production e.g. pollinators. Thus, it is
important to evaluate ecosystems health to have an overview if they can continue providing ecosystem
services in a sustainable way and ecosystems benefit for people’s well-being, needs awareness and
consideration.

Healthy ecosystems are the fundamental basis for a resilient society and a sustainable economy.
Under Project ELME (Establishment of tools for integrating socioeconomic and climate change data into
assessing and forecasting biodiversity status, and ensuring data availability) country-wide mapping and
assessment of ecosystem condition and services in Estonia was carried out. The project focused on four
ecosystem types: grasslands, wetlands, forest and agro-ecosystems. By mapping and assessing ecosystem
condition (considered as the capacity of ecosystems to provide services) it can help to prioritize where
ecosystems could be best deployed and degraded ecosystems might need to be restored. Climate change
cause sifts in species and vegetation zones in agricultural landscapes as well as promotes invasion of alien
species. These changes harm ecosystems and their provisioning of services. Agricultural landscapes are
vulnerable to alien species, which threat native vegetation, cause homogenization, decline in biodiversity,
thus harming ecosystem services. Therefore, current paper investigates how climate change and invasion of
alien species influence different agricultural ecosystem services, e.g. pollination, habitat supply, recreation
etc.

Keywords: Agricultural ecosystem services, climate change, invasion of alien species.
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CHANGES IN THE PHYSICAL AND GEOGRAPHICAL CONDITIONS

OF WESTERN COLCHIS AND LAKE PALIASTOMI DURING THE HOLOCENE
Sergey Kozlov
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U3MEHEHUA ®U3UKO-TEOTPAGUYECKUX YCNTIOBUU 3ANALHOWM

KOonXunabl U O3EPA NAZIEOCTOMMU B TOJIOLUEHE
Cepreit Ko3nos

Maructp, AMnnomMMpOBaHHbIN CNeuuanucT,
MOCKOBCKUI rocyAapCTBeHHbIN yHUBepcuTeT um. M.B. JlomoHocosa (MTY), Mockea, Poccusa

Sergey Kozlov

Abstract

Western Colchis and Lake Paliastomi are located in the coastal area of the Black Sea, which is subject
to constant large-scale natural and anthropogenic changes. However, most of the changes occur for
natural, evolutionary reasons. If we consider long periods, such as centuries and millennia, the Black Sea
transgressions and regressions play the main role. If we consider short time periods, such as decades, the
changes in the coastal area in the east of the Black Sea are associated with a large volume of carried river
sediments, a complex system along coastal currents, and catastrophic meteorological phenomena. In turn,
Western Colchis is quite active in terms of geological and geomorphological processes, and a significant
increase in thevolume of plant biomass can even contribute to the forming of relief.

This article is an attempt to collect and analyze information about the main changes in Western
Colchis during the Holocene. Particular attention is paid to the Lake Paliastomi as an actively changing
natural-territorial complex, which in the last century has been associated with intensive anthropogenic
activity. Based on various sources, it is concluded that the establishment of a connection between the Black
Sea and the World Ocean through the Black Sea straits about 8.5 thousand years ago led to a noticeable
change in landscapes. The subsequent rise in the level of the Black Sea has led to the appearance of
wetlands in the coastal area of Colchis and the emergence of Lake Paliastomy. Today, when the level of the
Black Sea has been relatively stabilized, there is a gradual increase of the land area and its level due to a
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significant amount of brought river sediments and an increase in biomass. A large amount of biomass
contributes to the formation of sapropel and peat, which form the "primary" land. At the same time, Lake
Paliastomi also gradually overgrows due to this natural process. Incidentally, the construction of a direct
canal from the lake to the Black Sea in 1924 and its subsequent destruction largely repeated the tragedy of
Novoevksinsky Sea-Lake, i.e. the destruction of the existing ecosystem and the starting point for active
changes.

As a result of the research, key physical and geographical processes leading to the formation of
modern landscapes and ecosystems of Colchis have been identified. Also, special attention is paid to
modern physical and geographical processes changing the ecosystems of Western Colchis and Lake
Paliastomi, and the main threats to the existing natural-territorial complex. Explanation of these processes
and the forecast of further physical and geographical development of the territory allows for a more
comprehensive approach to the management of the territory and helps to identify new risks and threats to
the natural-territorial complex and the management system.

Keywords: Lake Paliastomi, Colchis, Black Sea, landscape, ecosystem.

Ab6cTpaKkT

3anagHaa Konxunaa v o3. Naneoctommn Haxoaatca B npubpexHon 30He (coastal area) YepHoro mops,
KOTOpaA MnoaBepraeTcA MOCTOAHHbIM M AOCTAaTOYHO MAcWTAbHbIM  NPUPOAHBIM UM MPUPOLHO-
QHTPONOreHHbIM M3MeHeHuam. OgHako, 6onblaf 4YacTb WU3MEHEHUMA MPOUCXOLUT MO EeCTECTBEHHLIM,
3BO/IIOLMOHHbIM MpUYMHam. Ecam paccmaTtpmBaTtb NPOAO/IKUTE/IbHbIE MepUoabl BpeMeEHU (CTonetus u
TbICAYENETUSA), TO OCHOBHYIO POJIb UIPALOT TPAHCTrPeccun m perpeccnn YepHoro mopsa. Ecnm paccmatpumsatb
HeboNblUMe BpeMeEHHbIE Nepuoabl (AecATUNETUA), TO USMEHEHNA NPUOPEKHON 30HbI HAa BOCTOKE YepHoro
MOpS$ CBA3aHbI C 60/1blWMM 06 BEMOM BbIHOCUMbIX PEYHbIX HAHOCOB, CNOXHOM CUCTEMOM BAOb Beperosbix
TEYEHWUI M KaTacTpoPUYECKMMM METEOPOSIOFMYECKMMM ABNEHNAMU. B cBOO ovepeap, 3anagHaa Konxmaa
[,0CTaTOYHO aKTUBHA M B re0noro-reomopdosormyeckom OTHOLIEHUN, @ 3HAYUTENbHbIA NPUPOCT U 0H6bem
pacTuTenbHol BMomacchl OKasbiBaeT Aaxe penbedoobpasyowmii adpdekT.

B HacTtoAwel cTaTbe ocylwecTBieHa MNOMbITKA cobpaTb M NpoaHanusnposaTb WMHPopmauuto 06
OCHOBHbIX WM3MeHeHuAX 3anagHoh Konxugbl B 3noxy ronoueHa. Ocoboe BHUMaHWE yaeneHo
03. [ManeoctoMn, Kak aKTUBHO W3MEHSIOLLEMYCA MPUPOAHO-TeppuTopuanbHomy Komnnekcy (MTK) B
nocnefHee CTONETUE, YTO CBA3AHO C MHTEHCUMBHOW aHTPOMOreHHON AeATeNbHOCTbIO. Ha OCHOBE pa3nnyHbIX
WUCTOYHWUKOB MNOKa3aHO, 4TO YCTaHOBAeHMe c¢BA3M YepHoro mopa ¢ MupoBbiIm OKeaHOM 4epes
YepHOMOPCKME NPOAIMBLI OKONO 8,5 ThbIC. /IET Ha3az NPUBENO K KapAWUHA/NIbHOMY M3MEHEHMIO NaHAWadTOB.
Mocnenytolee NosbiWeHMEe YpOBHA YepHoro mopa 0b6ycnoBuA0 BO3HUKHOBEHME BOAHO-60M0THbIX yroauii
8 NpunbpexHon 30He Konxmabl U BOSHUMKHOBEHMIO 03. ManeocTomu. B HacToALee BpeMsd, Koraa npom3oLuna
OTHOCUTENbHAA cTabuamsauma ypoBHA YepHOro mops, NPoOUCXo4uT NOCTENEHHOE YBENYEHNE NAOLLAAN U
YPOBHA CylWlM B CBA3U C 3HAYMTENbHbIM KOAMYECTBOM MPUHOCUMBIX PEYHbIX HAHOCOB U MPUPOCTOM
b6uomaccbl. bosnblwoe KoAM4ecTBO GUoOMacchl NPUBOANUT K 0bpasoBaHMO canponensa u Topda, KoTopble
06pa3oBbIBAOT «NEPBUYHYIO» cyly. Mpun 3Tom, 03. ManeocToMm TakkKe NocTeneHHo 3apacTtaeT baaroaaps
3TOMY ecTeCTBeHHOMY npoueccy. MHTepecHOo, YTO COOpYyXKeHne NPAMOro KaHana u3 o3epa B YepHoe mope B
1924 r. n ero nocneayrouiee paspylieHme BO MHOroOM MOBTOpPUAO Tpareamto HOBOIBKCMHCKOro o3sepa —
pa3pyLleHnEe CAOXKMBLLIEACA SKOCUCTEMbI M Ha4Yan0 aKTUBHbIX USMEHUN.

Mo pe3synbTaTam paboTbl BbifABAEHbI PU3MKO-Feorpadpuyeckme NpoLLecchbl, KOTOPble CTaNN KAKOYEBLIMM
ONA CO3[aHUs COBPEMEHHbIX naHawadToB 1 akocnctem Konxmgbl. TakKe, ocoboe BHUMaHME yaeneHo U
COBpeMeHHbIM ¢Un3MKo-reorpadmuyeckum npoueccam M3MeHeHUW sKkocuctem 3anagHoih Konxmabl m 03.
MNaneoctomu, BblaeneHbl OCHOBHblE Yrpo3bl CAOXKUBLUEMYCA MPUPOAHO-TEPPUTOPUANIBHOMY KOMIMJIEKCY.
YTOYHEHME 3TUX NPOLLECCOB W MPOrHO3 AajbHenwero ¢pusnKo-reorpadmUyeckoro pasBuTUA TeppuToOpuUMn
nosgonseT 6osee KOMNAEKCHO NOAOWMTU K YNPaBAEHUIO TEPPUTOPUEN U BbIABUTL HOBbIE, HO aKTya/ibHble
pUCKKU 1 yrpo3bl ana MTK 1 cuctembl X03AMCTBOBAHUA.

KnioueBble cnoBa: 03. Naneoctromu, Konxuaa, YepHoe mope, naHawadT, skocucrema.
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REPRESENTATIVENESS OF LANDSCAPES OF HUNTING AND FISHING
GROUNDS IN THE LOWER PART OF THE PODKAMENNAYA TUNGUSKA
RIVER BASIN TO INDICATE CLIMATE CHANGE
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PEMNPE3EHTATUBHOCTb NTAHALWWA®TOB OXOTHUYbE-NMPOMbIC/10BbIX
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Aleksey Medvedkov Anna Vysotskaya

Abstract

The question of the representativeness of landscapes of the middle taiga in the south of the
permafrost zone is considered to indicate climate change. On the example of the hunting and fishing
grounds of the indigenous population - the Sulomai Kets, located in the lower part of the river basin.
Podkamennaya Tunguska, the natural structure of the protected area is analyzed. Within its boundaries,
areas different in historical-genetic and landscape-geocryological respects are identified and tracts
characterized by the presence of permafrost are considered. It is shown that the development of
permafrost landscapes within the area under consideration is due to the influence of the following factors:
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lithological, morphological and expositional, as well as their combination with the participation of the biotic
component. Accounting for these factors is necessary to select representative sites that are of great
monitoring importance.

The landscapes of the permafrost ecotone, which are very sensitive to climate change, are
characterized not only by a more intense lateral transfer of matter and energy between adjacent
geosystems, but also by their important indicator value, which is shown in the work. Within the main
geomorphological subdivisions - the leveling surface and the tier of dissection, the role of various factors in
the localization of permafrost geosystems is analyzed. Such natural complexes are the most important
indicators of modern changes in the natural environment and climate, differing in the conditions of the
middle taiga by the greatest visual expressiveness. These features of permafrost landscapes are of great
importance in the context of collecting information from indigenous peoples about their hunting areas. The
report discusses the role of informative natural objects and phenomena (solifluction slopes, landslides,
kurums, "hanging" swamps, etc.) in carrying out monitoring studies in the south of the permafrost zone.

Keywords: representativeness of landscapes, climate change, permafrost landscapes, traditional
knowledge, southern cryolithozone.

Acknowledgment. The study was funded by the Russian Science Foundation, grant No 21-77-00048,
https://rscf.ru/project/21-77-00048/.

AbcTpaKkT

PaccmaTpuBaeTca BOMPOC O Penpe3eHTaTUBHOCTM NaHgwadToB CcpeaHeld Tairm Ha  tore
KPUOJINTO30HbI AN WMHOMKALUKW KAMMATUYECKMX W3MEeHeHui. Ha npumepe OXOTHWYbEe-NPOMbICI0BbIX
Yroauit KOPEHHOTO HACeneHuMa — CYJIOMalCKMX KeTOB, pacrnonaralowmxcs B HUXKHEN vacTu bacceliHa
p. MogkameHHasa TyHrycka, aHanu3MpyeTcA NPUPOLHAA CTPYKTypa OXpaHsemMon Tepputopun. B eé
npeaenax BblgeneHbl pasHble B UCTOPUKO-TEHETUYECKOM M NaHAWA(GTHO-reOKPUONOrMYECKOM OTHOLLIEHUAX
obnactTmi M pPacCMOTPEHbl YpPOuMuLLA, XapaKTEPU3YIOWMECA HANMUMEM MHOrOJIETHEMEP3/bIX MNopoa.
MoKasaHo, YTO pPa3BUTME MEP3/IOTHbIX flaHAWwadToB B Npeaenax paccMaTpuUBaemMoro paiioHa, obycioBaeHo
BAUSAHMEM Cliegylowmx GaKkToOpPOB: IUTONOrMYECKOro, MOPGONOrMYECKOrO U 3KCMO3ULMOHHOTO, a TaKKe UX
KOMOWHaUMeN ¢ yd4acTMem BMOTUYECKOM KOMMOHEHTbI. YYeT AaHHbIX GpaKkTopoB Heobxoaum Ansa Bbibopa
penpe3eHTaTUBHbIX YYaCTKOB, MMEIOLLMX BaXKHOE MOHUTOPUHIOBOE 3HaYeHe.

Becbma 4yBCTBUTENbHbIE K M3MEHEHWIO KaAMmaTta JaHAawadTbl  Mep3/IoTHOrO  3KOTOHaA
XapaKTepmu3yrTca He TONIbKO 6bonee MHTEHCUBHbLIM NaTepanbHbIM NEPEHOCOM BELLECTBA WU SHEPTUU MEXKIY
CMEXHbIMW FeoCUCTEMAMM, HO W WX BaKHbIM MHAMKATOPHLIM 3HA4yeHMEM, YTO MOoKasaHo B pabore.
B npeaenax OCHOBHbIX reoMopdosiorMyeckmMx nogpasaefieHnii - NoBepxXHOCTUM BblPaBHMBaAHMA M Apyca
pacy/ieHeHus, NpPoaHaAn3npPoBaHa Po/b PasHbIX GaKTOPOB B /I0KaIMU3aLMM MEP3NOTHbIX reocucTem. Takue
NPUPOAHbIE KOMMIEKCbl — BaXKHeWllMe WMHAMKATOPbl COBPEMEHHbIX M3MEHEHUN MPUPOAHOW cpedbl U
KNMMaTa, OT/IMYaloWMecs B YCNOBUAX cCpegHeil Tailry Haubonblel BM3yanbHOM BbliPasUTENbHOCTbLIO.
JaHHble 0COBEHHOCTU MepP3/I0THbIX NaHAWadTOB NPeacTaBAAOT Ba)KHOE 3HayeHMe B KOHTeKcTe cbopa
MHOOPMALMM Y KOPEHHbIX HApPOLOB O CBOWMX OXOTHMUbMX YyyacTKax. B poknage obcyxpaetca ponb
MHGOPMATUBHBIX NPUPOAHbIX OOBEKTOB M ABAEHUN (CONNDNIOKUMOHHBIE CKOHbI, OMOA3HWU-CM/bIBSI,
KYPYMbI, «BUCAYME» 6ONOTA U ApP.) B NPOBEAEHNUN MOHUTOPUHTOBbIX UCC/IE40BaHWNI Ha OTe KPUONUTO3OHDI.

KnioueBble cnoBa: penpeseHTaTMBHOCTb NaHAWadTOB, W3MEHEHUA KAMmaTta, Mep3NoTHble
NaHawadThl, TPAaAUUNOHHbIE 3HAHUA, 0XKHAA KPUONUTO30Ha.
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THE EFFECTS OF LAND USE CHANGE ON THE ECOSYSTEM FUNCTIONS
OF WETLAND LANDSCAPES

Ksenia Merekalova?, Tatiana Kharitonova?, Robert Sandlersky?

IMA, Researcher, Faculty of Geography, Lomonosov Moscow State University, Moscow, Russia;
2PhD of Geography, Docent, Assistant Professor, Department of Physical Geography and Landscape Studies,
Lomonosov Moscow State University (MSU), Moscow, Russia; 3Phd, Senior Researcher, Lab of Biogeocenology, A.N.
Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences (RAS), Moscow, Russia
! merekalova@yandex.ru ; ? kharito2010@gmail.com ; 3 srobert landy@mail.ru

Ksenia Merekalova Tatiana Kharitonova Robert Sandlersky

Abstract

Changes in land use and landscape structure of the territory lead to changes in the ecosystem
functions it performs. For a drained wetland, we studied changes in landcover over a period of 35 years
and the associated changes in two ecosystem functions - biological productivity and climate regulation — as
well as the interactions between them. The target object was the ameliorative system in the upper Vozha
River (Ryazan region, Russia), which went through several stages of its development from drainage in the
late 1960s and use for crops and haying to abandonment in 1992, secondary waterlogging and overgrowth
with tree and shrub vegetation.

For the reference years, 1986, 2000, and 2021, landcover maps were produced based on the
classification of Landsat images. The change in the climate-regulating function was assessed through the
dynamics of the energy characteristics of the landscape obtained by analyzing Landsat data. The exergy
was considered as the main indicator — the energy capable of performing useful work, which in the
ecosystem is the maintenance of the moisture cycle.

Changes in bioproductive function have been traced back to changes in the productive capacity of
self-developing ecosystems and changes in the ratio of areas of different landcover classes. For this
purpose, reference areas of forest, meadow, and swamp natural ecosystems were selected, on which
green phytomass was measured. The obtained values were extrapolated on the basis of vegetation indices
NDVI. A regression equation linking field measurement data and vegetation index values was used to
interpret the productivity of natural ecosystems in 1986-2021. Next, we analyzed the associated changes in
the values of the two functions, which made it possible to identify ecosystems in which a decrease in one
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function is compensated by an increase in the other, and ecosystems in which simultaneous losses or gains
in the values of the functions occur.

The results of the study showed that during the 35-year period the territory has undergone
significant changes. There was an increase in the forest-covered area, the share of agricultural lands,
meadows and marshes decreased. As a result of the homogenization of the landscape structure due to an
increase in forest cover, the fragmentation of the landscape and, in general, landscape diversity decreased.
An analysis of the joint changes in the two functions revealed trade-offs and synergies between them for
different classes of landcover. In general, for agricultural lands, forests and meadows, climate-regulating
and bioproductive functions are increasing synchronously, but at different rates — for forests, the changes
are not so significant, while the productivity of meadows has increased significantly against a weak
increase in exergy. Such a picture is associated with the general maturing of stands and shrubbing of
meadows in the process of succession. For swamps the exergy decreases and productivity practically does
not change.

Keywords: ecosystem functions, land use change, bioproductivity, climate regulation, trade-offs and
synergies
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PETMOHAJIbHbIE U OTPACNEBbLIE NMPOBJ/IEMbI ONYCTbIHUBAHUA
OETPAAALNU SEMEJIb U 3ACYX B CTABPOMNOJIbCKOM KPAE

Butanunit Buktoposuu bpatkos

Mpodeccop, JokTop reorpaduyeckmx Hayk, 3aBeayowmin Kapeapoi Feorpadum, Parkynoret Kaptorpadum u
lreonHdopmaTnkm, MockoBcKuii FocygapcTBeHHbIN YHusepcuteT lNeogesunm n Kaptorpadumm, Mockea, Poccusa

Vitaliy Bratkov

Abstract

An analysis of the influence of weather and climate conditions on natural complexes based on the
landscape approach (Beruchashvili, 1986; Bratkov, 2002; Bratkov and Burym, 2006) makes it possible to
link traditional climatic parameters and their changes with the structure of landscapes. The states of
landscapes and their groups reflect seasonal changes and lead to a change in the trivial phases of the
annual cycle (early spring, mid-spring, late spring). In addition, they are also due to atmospheric circulation,
which changes the timing of the onset of certain seasonal phenomena, as well as their duration. In this
case, drought can, on the one hand, be a natural factor leading to the formation of natural landscapes, for
example, steppes and semi-deserts, and on the other hand, be an indicator of changes in weather and
climate conditions that are characteristic of modern times. In the latter case, new conditions that are not
typical for them may appear in natural landscapes, which, while maintaining climatic trends, can potentially
lead to changes in the structure of landscapes.

Keywords: landscape approach, Beruchashvili, states of landscapes, climatic trends.
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A6CTpaKT

Ocoboe BHMMaHMe npu goctmkeHun Lenen yctonumsoro passntna OOH Ha nepumog go 2030 roaa
yaenaetca KOMNAeKCHOMY MoaxoAy, NPpM3BaHHOMY MCNONb30BaTb CUHEPIM3M BO34ENCTBUN U TEM CaMbIM
noaaeprkaHne 1 BOCCTaHOBEHNE 3eMe/IbHbIX PeCypCcoB pacCMaTpPMBAETCA He KaK OTAe/IbHaA 3ajaya, a Kak
nyTb aganTaumm n 60pbbbl C USMEHEHNEM KAMMaTa, BarKHeWLWKnii cnocob coxpaHeHna buopasHoobpasma u
noafeprKaHUA 3SKOCUCTEMHBIX YCayr, obecneuymBas npu 3STOM 3SKOHOMMYecKoe 6narononyyne pana
MWINAPA0B Nt04el BO BCEM MUpeE.

B KayecTBe OCHOBbI A/1s TaKoro noaxofa paccmaTpuBaeTca He npocto 6opbba ¢ aerpagauuent
3emesib, KaK 310 BblN0 NPUHATO B Npeablayline AecATUNEeTUA, @ HeJonyLWeHne AanbHelWwen aerpagaumnm
MO CPABHEHUIO C HACTOALLMM BPEMEHEM, KOTOPOE NPUHMMAETCA 3@ TOUKY OTCYeTa. ITOT HOBEMLIMIA NOAXOA,
nosyynn HaseaHue HenTpanbHoro 6anaHca gerpagaummn 3emenb (HBA3) u paccmatpusaeTca Kak
KaTanmsaTtop AocTvkeHua Lenei ycToMumBoro pasBuMTMA MO BCEM HaMnpaB/ieHWsM, CBS3AHHbIM C
MCNoJIb30BaHMEM 3EMEJIbHbIX PECYpPCOB.

PasBuTME [aHHOrO nogxofa MOKasblBAaeT, YTO CyLW,.eCcTBOBaBLIAA [0 HeJaBHEro BpPeMEHU
«KJaccMyecKkan» napaamMrma onycTblHMBaHWA npuobpetaeTr 6onee odopmieHHble YepTbl, MEHAACL OT
HeonpeaeneHHocTel, Bpoae «b6opbbbl C OMYCTbIHUBAHUMEM» WM KYCTOMYMBONO 3eM/IEMNO/b30BAHUAY, K
KOHKPETHbIM MOKa3aTeNAaM AOCTUXKEHNA HelTpaabHOro 6anaHca aerpagaLlmm semens.

AHann3 BAUAHWUA MOFrOAHO-KAMMATUYECKMX YC/IOBUIA HA MPUPOLAHbIE KOMMAEKCbl, OCHOBAHHbLIA Ha
naHawadTHOM noaxoae (Bepydawsunnm, 1986; bpatkos, 2002; BpaTtkos, bypbim, 2006), Nno3BonseT yBA3aTb
TPAAULMOHHbIE KAMMATUYECKME MapaMeTpbl U UX M3MEHEHWA CO CTPYKTypoi naHawadTos. CocToAHMA
NaHawadToB U WX TPYNMbl OTPArKalOT CE30HHbIE U3MEHEHWA, U MPUBOAAT K CMeHe TpuBManbHbIX a3
rogoBoOro LMKAa (paHHAA BeCHa, pasrap BecCHbl, NO34HAA BecHa). Kpome Toro, oHM TakKe 0bycnoBAEHbI
UMpKynaumeit atmocdepbl, KOTOPasA BHOCUT M3MEHEHUA B CPOKM HACTYNAEHUA TeX WAWU UHbIX CE30HHbIX
ABNEHWUI, @ TaKKe UX AANTENbHOCTb. 3acyXa MOMKET BbICTyNaTb NPU 3TOM, C OAHOMN CTOPOHbI, ECTECTBEHHbBIM
dbakTopom, NpMBOAALLMM K GOPMMPOBAHUIO NPUPOAHBIX NaHALWA(TOB, HanpMmep, CTeNel 1 NOAYNYCTbIHb,
a Cc gpyron — 6blTb MHAMKATOPOM M3MEHEHMA MOroAHO-KAMMATUYECKUX YCNIOBUIM, KOTOPbIE XapaKTepHbI
ONA COBPEeMeHHOCTU. B nocnegHem cnydae B ecTeCTBEHHbIX faHAwadTax MOryT NoOABAATLCA HOBble, He
TUNUYHbIE ANA HUX COCTOAHMA, KOTOPble NPU COXPAaHEHUU KAMMATUYECKMX TEHAEHLMWA NOTEHUUaNbHO
MOTYT NPUBECTU K USMEHEHUAM CTPYKTYpPbl NaHAWadTOB.

Ons BbIABNEHMA KAMMATUYECKUX U3MEHEHUW U OLEHKU UX BAWAHUA HA BPEMEHHYIO CTPYKTYypY
CTENHbIX NaHAWAPTOB NCNONb30BAIMCL AAHHbIE MeTeoCTaHUMM «KpacHozap» (3anagHoe MpeakaBKasbe),
CraBponosb (LeHTpanbHoe MNpeakaBKasbe) U «po3HbIi» (BocTouHoe MpeaKaBkasbe) 3a 1950—-2019 roabl.

CocTosiHMA X0N0AHOro nepuoaa (HWUBasbHble U KPpUOTEPMAsIbHbIE), HA L0 KOTOPbIX B CpeaHEM
npuxoautca 16% B rogoBom crnekTpe, Havbonee 4acTo OTMeYanUCb B MepBOe paccmaTpuMBaemoe
AecATUneTMe, Koraa 0TMeYasocb MakCMMaibHOe CHUXKeHWe TemnepaTtypbl Bo3gyxa (Ha 0,9°C) U 40BOJIbHO
YMepeHHOe CHUXEeHWE KoaMyecTBa ocagkos. O4HAKO 3MMHME YCIOBUA B 3TO BPeEMA XapaKTepM3OoBasMCh
CTabUNbHBIM U YCTOMYMBLIM CHEXHbIM MOKPOBOM, YTO MPUBOAMNAO K OTCYTCTBUIO KPUOTEPMabHbIX
cocTosiHUIM. Bo Bpems ymepeHHoro noxonogaHus (¢ 1976—1980 no 1991-1995 rr., Koraa Temnepatypa
BO34yxa bblna HMxe cpeaHen Ha 0,2—-0,5°C), B xonogHyto n cyxyto ¢asy (c 1971-1975 no 1981-1985 rr.,
KOraa KOJ/IMYeCTBO OCafKOB CHUMMKaNOCb A0 86 MM) OTMEYanocb YBe/lMYEHME A0AN KpUOoTepMasbHbiIX
COCTOSIHUIM MPWU COKpPaLLLEeHUM HUBAJIbHbIX. HaunHasa ¢ 1995 roga, Korga cTan oTme4yatbCsi YCTOMUYMBBLIA POCT
TemnepaTypbl BO34yXa, 4019 COCTOAHMI X0/104HOIo nepmoaa CokpaTunacb 4o mmHumyma B 2016 —-2019 rr.,
YTO 0OBACHAETCA POCTOM TemnepaTypbl BO34YXa UMEHHO B XON04HbIN nepuog. C 3TUM ABMeHUEM CBA3AHO
TaKKe yBe/fIMYeHMe BO BPEMEHHOW CTPYKTYpe A0/1M BECCHEXKHbIX COCTOSHUIA X0N04HOMO Nepnosaa, Kotopble
OTMEeYatoTCA Kak B COOCTBEHHO X0104HbIV Nepuos, Tak U B NepexoHble Ce30HbI roaa.

BeceHHMe coCToAHMA, Ha A0 KOTOpbIX NpuxogmTca 13% B rogoBOM CMEKTpe, B LLe/IOM OTpaXKakoT
KNIMMATUYECKME U3MeHeHMA. TaK, B Hayase pacCMaTpMBAEMOro nepuoga MX y4acTue BO BPEMEHHOW
CTPYKTYpe 6bl10 HUXKe, Yem B nocnegHue OeCATUNETMA, YTO NO3BONAET CAenaTb BbiBOL O TOM, YTO
noTenaeHne NPUBENO K HEKOTOPOMY YBENIMYEHWNIO MPOLONKNTENBHOCTU BECHDI.
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Ha ponto netHux coctoaHuii npuxoautca 40%, oAHAKO MX y4vacTMe BO BPEMEHHOW CTPYKType
NaHawadToB M COOTHOLIEHWE MOMKET CYLW,EeCTBEHHO WM3MEHATbCA B 3aBUCMMOCTM OT KAMMATUYECKMX
ycnosuit. TaK, B Hayasie paccMaTpMBaemMOro nepuoaa, Korga OTMeYasMcb MaKCMMalbHO XONO4Hble U
[O0BOJIbHO CyXxMe YycC/noBuA, Oblla MaKcMmaibHas A0na Hanbonee TUMNUYHBLIX AN 3TUX nNaHAawadTos
CEMMAPULHBIX COCTOSHWUI 3@ CYET TOTrO, YTO MMHMMA/IbHYIO BCTPEYAEMOCTb MMEAU CEMUTYMUAHbIE, TOTAa
KaK apuAHble U T'yMUAHbIE COCTOSIHMA TaKKe OblM, HO OTMEeYasINCb PeXKe CBOE MHOroseTHen HopMbl. B
cneaylowylo XONOoAHYH M cyxyio ¢asy (1971-1975 — 1981-1985 rr.), BO Bpems MaKCMManabHOro
COKpallleHMA KOAuYecTBa 0CagKoB (Ha 86 MM) MaKCcMManbHO COKpaTUAach A01A TYMUAHbIX COCTOAHWUM,
KoTopas Obl/a 3ameleHa cCeMUrymmaHbimm n apnaHeimmn. CokpaleHne ocagkos B 2006—2010 rogax Ha
$OHe NpoJo/KaloWerocA pocTa TeMNepaTypbl BO3AyXa MPUBENO K CHUMEHUIO [0U TYMUAHbIX WU
CEMUTYMUOHbIX COCTOSIHUM 3a@ CYET Pe3KOoro yBe/IMYEeHUA LO0NM CEMWUAPUAHbLIX, U, B MEHbLUEN CTeneHu,
apunaHbix. Tepputopma CTaBpONOAbLCKOro Kpaa coctaBaseTt 6,6 maH ra. MNpun aTom no gaHHbim Ha 2017 r. B
Kpae npeobaasatoT 3eMAN CENbCKOXO3ANCTBEHHOMO Ha3HAYeHMA, NAOLWAAb KOTOPbIX COCTaBAAeT 6,1 MAH ra
unu 6onee 92% nnoulaam Kpas, YTo CBUAETENLCTBYET O €ro BbICOKOW CE/NbCKOX03ANCTBEHHOW OCBOEHHOCTU.
Tepputopmna CTaBpOMOAbCKOINO Kpas OTHOCUTCA K NEepexofAHblM 30HaMm, r4e codeTatoTcs NaHAwadTbl
Bonbworo KaBKkasa u PyccKoW paBHMHbI, YTO onpenenset C/NOXHOCTb U MHoroobpasue naHgwadpTHOM
CTPYKTYypbl. Bcero B Kpae BblgenaT 24 naHawadta, OTHOCAWMECA K MNATU NPOBMHUMANAbHBIM TPynnam:
necocTtenHble naHawadTbl, 3aHMMmarowme 15% nnaowaam, crenHble — 55%, nonynycTbiHHbie — 19%,
npearopHble CTenHble U siecoctenHble — 9% U cpeaHeropHble naHAawadTbl AecocTeneit U oCTeNHEHHbIX
NYyroB 3aHMMAOT 2%. MoYBEHHbI NOKPOB NpeAcTaB/eH ABYMA 30HAMU: KalLTaHOBOW U YePHO3EMHOIA.

Knmmatmnueckme ycnosuma B Kpae HEOAHOPOAHbI, OHM MEHAIOTCA OT KpalHe 3aCyLUMBbIX C rO40BbIM
Ko/iMyecTBOM ocagKoB 387 MM — [0 AOCTAaTOYHO BAAXHbIX — 665 mm. OnycTbiHMBaHWE M nNpobaembl
60pbbblI C HUM CTanM aKkTyanbHbIMK ansa CTaBponosibCcKoro Kpas. Oblme 3aKOHOMEPHOCTU U TeHAEHL MU
TpaHcpopmaumm nouB M NaHawadpToB B pesynbTaTe Ce/bCKOXO3ANMCTBEHHONO MCMO/Ib30BAHUA COCTOAT B
TOM, YTO CTeneHb U3MeHeHMA NaHAWadTOB 3aBUCUT OT XapaKTepa MCNO/b30BaHMA 3emMeNb U 30HANbHO-
NPOBUHUMANBbHbIX YCNOBUIA. Pa3pyLlumTenbHble NOCNeACTBUA SKCTEHCUBHOMO 3eMaenennsa, 3K0/I0rnMYeckmne n
3KOHOMMYECKME U3OEPXKKM  WaBNOHHOW  UHTEHCUMPUKAUMM  MMET onpenesieHHble  30HasbHble
0COBEHHOCTU. B cnoHbIX naHgwadTax pe3Ko BO3PACTalOT 3PO3MOHHble noTepu rymyca. [axke Ha
yMepeHHbIX CKNoHax 2 — 3° yposeHb notepb 3a 50 — 100 net gocturaet 35 —40% (B naxoTHOM c/ioe).

AHTpOMNOreHHoe AaB/eHne Ha NaHAWadTbl CTENHON 30HbI, NOABEPTLLUMECA MACCOBOMY OCBOEHWIO,
4acTo MNPOABAAETCA B BMAE apuAaM3auun: ob60CTpeHUA aTMOCPEPHbIX M MOYBEHHbIX 3aCyX, MOHWUXKEHUA
YPOBHS FPYHTOBbIX BOJ, OCKYAEHUA BOAHbIX UCTOYHUKOB, Mbl/IbHbIX BYpb. [1aBHblE NPUUYUHBI 3TUX ABNEHMUIA:
HepaluMOHanbHas CTPYKTypa YroAwmit M MNOCEBHbIX MNAOWaAen, Becbma OrpaHWYeHHOE MPUMEHEHUe
y406peHnii, HepaumoHaabHble cucTeMbl 06pPaboTKM NoYBbI U Ap.

BaskHenlweln 0COBEeHHOCTbIO GYHKUMOHMPOBAHMA MPUPOAHbLIX OMOreoueHo30B CTEMHOM W
NONYNYCTbIHHOM 30H, B OT/IMYME OT Bonee CeBEPHbIX, ABAAETCA 3HAYNTE/IbHO Dos1ee WMPOKOEe OTHOLLEHMEe
noa3eMHON Macchl K Haa3eMHOM, yBennumnsarolleecs K tory. Takum obpasom, B 3acyLUAUBbIX U, Tem bonee,
apuaHbIX  YC/NIOBUSAX  CO34aeTcA  pe3epB  YCTOMYMBOCTM  BuoreoueHosa. 3ameHa abopureHHom
PacTUTENbHOCTU OAHONETHUMM KYNbTYypPaMM YCyrybanaeT sKoNormyeckme pucku.

PaspaboTaHHbIi gns CTaBpPONOALCKOrO Kpas afiroPUTM OLEHKM AerpasalMOHHbIX MPOLLECCOB MOXKET
6bITb MCNO/Ib30BAH ANA APYIUX CENbCKOXO3ANCTBEHHbIX PernoHoB Poccuu. lMNonyvyeHHble pesyabTatbl MO
OLLeHKe CTeneHW aHTPOMOreHHOM Harpysku, Aerpagaunm semesnb U KoadpuumeHTa cTabuansaumnm semenb
CEe/IbCKOX035MCTBEHHOIo Ha3HaYeHMA cneayeT KOHKPeTM3MPOBaTh AN KaxA0ro panoHa 1 paspaboTtatb ans
KaXK[0ro AerpagmMpoBaHHOro y4acTka KOMMJIEKC Mep He TO/IbKO MO ero 3aluTe OT AasibHelLe gerpagaumm,
HO W NO YAYYLLEHWUIO ero COCTOAHUSA, TaKUX, KaK OpraHM3auma TeppuTopmnn, NoYBO3aLUNTHbIE CEBOOBOPOTHI,
arpoTexHn4yeckne MpoTUBOIPO3UOHHbBIE  MEPOMNPUATUA, NE€COMENIMOPATUBHBIE MPOTUBOIPO3UOHHbIE
MeponpUATUA U TMAPOTEXHUYECKME COOPYIKEHMA.

KnioueBble cnosa: naHawadTHbIN nogxon, bepyyawBunm, coctoaHMA naHAWadToB, KAMMaTUYECKNE
TpeHAabl.
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Valeriya Ovcharuk Halyna Borovska Lilila Kushchenko

Abstract

The concept of non-rainfall periods is used to assess the climatic conditions of agriculture and water
management for relatively short periods. Non-rainfall periods are a criterion for dryness because they
characterize the length of the period without effective rainfall. The period of modern climate change is of
scientific and practical interest, as the study of the whole process as a whole, and changes that occur in
individual climatic characteristics, such as the formation and duration of non-rainy periods. The magnitude
of precipitation, the intensity of their precipitation, or its absence determines in essence the presence and
duration of dry periods on rivers. Particularly relevant is the study of factors in the formation of dry runoff
of rivers in the South of Ukraine that can also be characterized as a zone of insufficient water. The main
source of filling for rivers in the low-water period of the year is primarily groundwater runoff, as well as
rainfall, which enters the channel network through their infiltration into groundwater. Therefore, long non-
rainy periods can lead to a decrease in the underground supply of rivers, and sometimes to their drying up.

Since 1986, agro-climatic zoning of the territory of Ukraine has been used for the rational use of
climate resources, optimal placement of major crops, and increasing agricultural productivity. At one of the
stages of this zoning, the characteristics of non-rainfall periods were calculated using meteorological
observations of temperature and precipitation for the period 1956 -to 1985.

In this study, such periods were determined based on regular precipitation observations for the
warm season (April-October) from 1991-to 2019. at 41 meteorological stations in the southern part of
Ukraine. Data on daily precipitation amounts were received from the Central Geophysical Observatory
named after Boris Sreznevsky. At the meteorological station Chornomorsk (lllichivsk) there is no
information about precipitation for 1991-1993.
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As a result of the analysis of the initial data, information was obtained on the recurrence and total
duration of rainless periods in the study area. In the South of the country in the period under review, the
number of rainless periods ranged from 1 to 10 per season. It should be noted that in some years no rainy
periods were detected at some stations. This precipitation regime was observed: in Khmelnytsky (Vinnytsia
region) in 2012; in Ochakov (Mykolaiv region) in 2004, in Khmelnytsky in 1992 and 2010. In Khmelnytsky in
July 1997 and July 2008 there was not a single day without precipitation 236 and 260 mm of precipitation
fell during the month, respectively.

The maximum values of the total number of days in rainless periods reached 161 days in 2018 in
Rozdilna (Odesa region), 155 days in Nova Kakhovka (2011), 154 days in the Black Sea and Genichesk in
2012, 153 days in Odesa, the Black Sea and Bechtera (2019), 150 days in Belgorod-Dniester (1992)

It is interesting to compare the data obtained for the current period with similar results obtained earlier
under another climatic characteristic.

Thus, compared to the last climatic period, the average number of non-rainfall periods at the stations
of Kherson and Melitopol show increased it’s by 0.4-0.5. In Odessa, it remained unchanged. The average
duration of non-rainfall periods increased: in Melitopol by 6.4 days, in Kherson - by 5.8 days, in Odesa - by
4.3 days. The maximum duration for the stations of Odesa and Kherson, is now much lower than historical.
And in Melitopol - were larger by almost half a month.

The obtained results confirm the studies, which revealed, in general, the adverse effects of climate
change like the precipitation regime in the South of Ukraine in the fourth climate epoch.

Keywords: non-rainfall period, low-water, climate change
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Maryna Goptsiy Valeriya Ovcharuk

Abstract

Observations of water runoff in the studied area are carried out for a long time, which, firstly, allows
establishing a fairly objective trend of change; secondly, it allows us to judge the trend of changes in water
flow during the period of global warming.

This study examines the Tisza sub-basin. On the territory of Ukraine there is an upper, mostly right-
bank part of the Tisza basin, which situated on the southwestern slopes of the Ukrainian Carpathians and
the Transcarpathian lowlands. The peculiarity of the study area is that the Carpathian Mountains protect
the territory from the intrusion of cold air masses from the northeast and east. The rivers in question are
characterized by a flood regime caused by melting snow and heavy rainfall in the spring (from February-
March to June-July), as well as heavy rain and snow-rainfall during the rest of the year.

Recently, a large number of studies have been devoted to assessing the impact of climate change on
river runoff (Bloschl et al, 2017 & 2019), in particular, possible changes in the structure of intra-annual
runoff distribution Tisza sub-basin are of scientific and practical interest.

The analysis of the intra-annual distribution of river runoff was carried out for catchments with an
area range from 189 to 2870 km?2. The water gauge stations (WGS) on Transcarpathian Rivers have an
observation period from 56 to103 years, up to 2015 inclusive.

The calculation is performed for 3 time intervals: for the entire observation period (60-70 years); the
period of the climatic norm (1961-1991) and period of climatic changes (1989-2015). At the first stage, the
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residual mass curves were calculated and constructed to analyze the cyclicity in fluctuations in the time
runoff series (Fig. 1).

Analysis of Fig. 1 shows that for the entire period and the period of the climatic norm, full cycles of
water availability can be distinguished, which include both low-water and highwater phases; on the
another hand, the period of climatic changes is characterized by a stable decreasing trend against the
background of insignificant increases in certain years.

2(Ki-1) Climatic_norm Climate,change
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Fig. 1 - Residual mass curves of water discharge at the rivers of Tisza subbasin

The intra-annual runoff regime of the region under study is characterized by floods from March to
August, and in some years to November-December. Analyzing the entire available series of observations for
the considered catchments, it can be noted that the runoff in the spring season is 36-41% of the annual
runoff, summer 15-27%, autumn 15-19% and winter 14-29%. On the rivers in the eastern part of
Transcarpathia, the largest runoff occurs in April, less often in May, and on the rivers in the western part of
the region it is March. The average monthly runoff of the wet month is from 14% to 17% of the annual
runoff.

At the moment, no significant influence of climate change on the runoff of rivers in the Tisza sub-
basin and its intra-annual distribution has been revealed, which is due to the peculiar conditions of the
formation of river flow in the study area.

Keywords: intra-annual runoff, Transcarpathian, climate change.
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Abstract

Since the beginning of the Industrial Revolution, in less than three centuries, mankind has used more
than half of the fossil fuels that have accumulated in the bowels of the earth for hundreds of millions of
years. Understanding the limitations of this resource has led to rapid changes in approaches to its use and
the search for an alternative. Global climate change and its negative impact on the biosphere have given
additional impetus to new solutions in the field of energy use. Therefore, most developed countries give
priority to the search for and use of new renewable energy sources, among which a significant place is
occupied by biofuels for the production of which the biomass of a number of bioenergy crops is used.

Bioenergy is based on the use of biomass energy, the consumption of which does not increase the
global greenhouse effect. In this regard, it is necessary to develop all possible areas of bioenergy, taking
into account the available natural resources in different regions.

The relevance of the chosen topic is due to the fact that the development of bioenergy will
contribute to the strengthening of Ukraine's energy independence in today's difficult economic conditions.
Ukraine has exceptional agro-climatic and soil resources for sustainable and high yields of bioenergy crops,
in particular, willow (Salix viminalis L.). Therefore, it is necessary to study in detail the agro-climatic
conditions of its cultivation in the study area for the purpose of rational use of these conditions and the
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most optimal placement of crops. Addressing this issue in relation to climate change is of particular
importance.

The aim of this study is to assess the impact of climate change on agro-climatic resources relative to
the conditions of formation of productivity of willow on the example of one of the Polissya regions of
Ukraine — Zhytomyrska.

To achieve this goal, it is necessary to calculate the main agro-climatic indicators of the growing
season of willow of the third year of life in the Zhytomyr region for the basic (long-term average) conditions
and taking into consideration climate change scenario RCP6.0.

The results obtained can be used in the implementation of a comprehensive assessment of agro-
climatic resources in relation to the cultivation of willow and optimization of acreage in the conditions of
implementation of scenario RCP6.0 climate change in the Polissya.

Keywords: willow, climate change, agroclimatic conditions.
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Abstract

The issue of protecting land from erosion with the introduction of a set of anti-erosion measures is
an important link in ensuring land fertility and their rational use. The main place in these issues is given to
land management, during which the anti-erosion organization of the territory is carried out and the
necessary conditions are created for the implementation of a complex of soil protection measures.

The development of agriculture in the Odessa region, along with unfavorable natural and climatic
conditions, is associated with land degradation due to manifestations of erosion processes, resulting in a
decrease in soil fertility and deterioration of its water and physical properties.

At present, there is a need to provide agriculture with a new aspect of its development - landscape-
ecological and energy-saving. This is due, on the one hand, to the natural features of the region, which
require a differentiated approach to the application of technologies for growing and harvesting crops.

In addition, the transition to market relations, which causes a sharp rise in the cost of equipment,
mineral fertilizers, and energy resources, suggests the need for greater attention to the economical use of
all resources, the development of more economical, low-cost options for technological processes. The aim
of the study is to consider erosion-hazardous processes in the soil in the territory of the Odessa region.

The danger of further development of erosion processes necessitates a more efficient use of eroded
and erosion-hazardous lands.

This requires improvement of the methodology, anti-erosion organization of the territory of
agricultural organizations, taking into account an adaptive approach to the development and
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implementation of measures aimed at increasing the anti-erosion stability of landscapes and increasing the
productivity of agricultural land, identifying the effectiveness of land management.

Consequently, land management and improvement of methods to counteract erosion organization
will help increase the ecological and biological productivity of agrolandscapes, which determines the
relevance of this problem. The proposed techniques contribute to the prevention or reduction of erosion
processes to acceptable limits.

This will preserve and increase the fertility of eroded soils and create conditions for optimal long-
term bioproductivity of agroecosystems, and improve the ecological situation.

Keywords: land management, agrolandscapes, soil erosion.
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Abstract

Agricultural landscapes are landscapes that have changed in the process of agricultural labor of the
population (crop, livestock and other industries). Under the influence human natural vegetation in them is
replaced field and meadow crops, as well as fruit gardens, apiaries, etc. All this significantly changes the
natural system. Especially strongly transformed thermal and water regime of the territory.

Evaporation and effluent agricultural landscapes happening more intense than in areas covered with
forest. In the fields less moisture is retained, however heat exchange is expressed brighter as the tide
radiation to the surface more than in forests. This affects the activity microorganisms, by nature soil
formation processes, etc.

Unprecedented plowing of land characterized by the Podillya region covering territories of three
administrative regions - Ternopil (Western Podillya), Khmelnytsky (Central Podillya) and Vinnytsia (Eastern)
Podillya). With an area of 6092.1 thousand hectares, his agricultural land - 4523.8 thousand hectares total
plowed territory (compared to difficult terrain due to placement on Podolsk Upland) it reaches 61.7%,
agricultural land - 83.1%, which exceeds similar indicators on average in Ukraine 7.9 and 5.2% respectively.

In fact, agricultural landscapes, like natural ones, are a component system. These are complexes of
interdependent equivalent components, although regulated by man, but evolving in accordance with the
laws of nature. Specific phytocenoses are formed in crops, the microclimate, soil condition, fauna of
agricultural tracts depend on the composition of crops, agricultural techniques.

The underground part of the field landscapes is more conservative and stable. The properties of the
soil and its fauna do not change immediately and significantly when one field crop changes to another.
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Mechanical impact of the running gear of machine-tractor units leads to soil compaction, reduced
porosity, destruction of soil structure, deterioration of water permeability, soil spraying, increased surface
runoff and leaching.

Soil compaction worsens growth conditions, reduces crop vyields. occurrence of destructive
phenomena on agricultural lands (pasture digression, overdrying, waterlogging, soil and water pollution,
compaction and disturbance of soil structure, salinization, deflation, water erosion) intensive
chemicalization of agriculture mass emergence of mutations forest and meadow vegetation caused drying
and pollution of springs, lowering the groundwater level, contributed to the intensive eutrophication of
water bodies, weakening the water treatment effect.

There are many cases when the boundaries of the fields approach almost to the edge of the river or
lake intensive development of erosion processes. Optimization of the structure of agricultural ecosystems
protection of landscapes from degradation in the process of using any technology for land, water and land
should always take into account both the complex relationship of natural elements in the landscapes and
their relationship to avoid eutrophication, overcrowding, destruction of biodiversity of neighboring
ecosystems.

Keywords: Agricultural landscapes, soil formation, ecosystems.
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Abstract

Soil is an invaluable natural resource that provides man with the necessary food resources. Today,
soil pollution is a global problem because it has a detrimental effect on the soil and the environment as a
whole. This is primarily due to the use of modern cultivation technologies in agricultural production and
difficult environmental conditions.

Soil pollutants include heavy metals, pesticides, a number of derivatives of carbon, sulfur, fluorine
nitrogen, synthetic organic substances, radionuclides and other harmful substances.

Recently, increased attention has been paid to the problem of soil and environmental pollution by
heavy metals. They pose a great danger to both humans and natural and agricultural ecosystems. This is
due to the fact that these elements accumulate quite quickly in the soil, but are very long removed.

Pesticides are widely used to eradicate diseases and pests of agricultural plants, which cause
enormous damage to both soil and plants, which impairs their environmental friendliness. Pesticides
spread over large areas and remain in the soil for a long time. When the least volatile components are
used, more than half of the active substances are released directly into the atmosphere at the time of
exposure, and eventually end up in various ecosystems that accumulate in significant quantities in the soil.

Once outside agroecosystems, pesticides have a negative effect on various components of natural
ecosystems: they inhibit plant growth, reduce the biological productivity of phytocenoses, and ultimately
pose a danger to humans. Pesticides containing chlorine (DCT, hexachlorane, dioxin, dibenzfuran, etc.) are
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not only highly toxic, but also extremely biologically active and able to accumulate in various parts of the
food chain.

Organization of land use on soils contaminated with heavy metals and radionuclides, aimed at
obtaining products that meet sanitary and hygienic standards, as well as to prevent the spread of pollution,
reduce or eliminate it.

Prevention of pollution due to economic activity is ensured by compliance with agricultural
technologies (strict regulation of mineral fertilizers, plant protection products), regulatory system of
organizational and territorial measures for livestock farms, production centers, mineral fertilizer storage
facilities, design of special environmental engineering structures. Special organizational, agro-technical and
agrochemical measures are applied to land use in polluted landscapes.

Keywords: land use, heavy metals, soil pollution.
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Abstract

Local ecological knowledge is a combination of knowledges, practices and beliefs about relationships
of humans with their home ecosystems, which are maintained over generations of local natural resource
users. This knowledge is today regarded as formed in pre-industrial societies and as reflecting man's
intrinsic relation to nature. Whereas cultural landscapes are formed by extraction of natural resources from
the natural environment. Hence, we can say there exists a clear link between cultural landscapes and local
ecological knowledge, which lies in the practices of utilizing natural resources.

Interest in traditional ecological knowledge has been growing in recent years, partly due to a
recognition that it can contribute to the sustainable use of resources. There exists a belief, as well as a
scientific evidence, that local ecological knowledge can be regarded as a key to adaptive management, to
resilience under environmental changes and as a the tool for shaping sustainable living environment.
However, there also exists the understanding that local ecological knowledge was formed as such primarily
due to the weakness of traditional societies to ,subjugate” the natural ecosystems, therefore it can hardly
be used as a key to sustainable solutions in modern societies.

According to UNESCO, traditional knowledge, values, and practices — or intangible cultural heritage —
in combination with other scientific knowledge, may enhance communities’ resilience against natural
disasters and climate change. Moreover, Convention for the Safeguarding of Intangible Cultural Heritage
(2003) interprets intangible culture as the result of the interaction of communities with nature, and as a
response to the environment. Among other scientific programmes, UNESCO manages the programme '‘Man
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and Biosphere’ (MAB) and co-ordinates the world network of biosphere reserves. The latter ones are
regarded as field laboratories of sustainable development at local level. There are more than 700 biosphere
reserves in all ecosystem types of the world, which in co-operation with local inhabitants form an immense
global body of knowledge about the management of natural resources.

The MAB Strategy 2015-2025 (MAB Strategy, 2016) states that biosphere reserves integrate
biological and cultural diversity, giving particular recognition to the role of traditional and local knowledge
in ecosystem management. According to the Strategy, healthy, equitable societies and economies, and
thriving human settlements, are essential elements of the quest for long-term sustainability and social
development. Achieving this objective requires in-depth knowledge of natural and cultural heritage,
socioeconomic realities and innovative approaches to increasing resilience. The Strategy goes on to state
that traditional knowledge should be used as a ‘knowledge input’ for the management of biosphere
reserves while recognising the importance of both empowering local communities as guardians of unique
knowledge.

The experience of the West Estonian Archipelago Biosphere Reserve shows a certain discrepancy
between traditional ecological knowledge and modern, albeit by definition environmentally conscious,
nature management practices. The region's development plans and environmental strategies seek to strike
a balance between islands’ heritage and aspirations of modern green economies. The most prominent
examples are in the tourism, fisheries, energy and forestry sectors, as well as in communal waste
management.

Keywords: local knowledge, biosphere reserve
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Abstract

The classification and mapping of the urban landscapes of the city of Bobruisk has been carried out.
The distribution of 5 groups and 14 types of urban landscapes was studied. An element-by-element and
integral cost assessment of ecosystem services of vegetation cover of urban landscapes was carried out
using the example of natural and landscaped green areas. It has been established that the annual
accumulation of carbon dioxide is 7,5 thousand tons of CO,, and the integral cost of their ecosystem
services is 570,0 thousand EUR.

Keywords: urban landscapes, green areas, ecological functions of landscapes, ecosystem services,
cost assessment
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A6CTpaKT

B Pecnybnnke benapycb OUEHKa 3KOCUCTEMHbIX YCAYr MpUMeHAeTcA B cdepe MNoAb30BaHUA
9KONOTMYECKMMMU CUCTEMAMM U OUONOTMYECKUMU PECYPCAMM KMBOTHOFO M PACTUTE/IbHOrO MUpa ANs
0060CHOBaHMA aNbTEPHATMBHbLIX BAPWMAHTOB WX MWCMNO/Mb30BaHUA, COBEPLUEHCTBOBAHUA WHCTPYMEHTOB
3KOHOMMYECKOFO MeXaHM3Ma OXPaHbl OKPYKaoLLEN cpeabl U MPUPOAONONb30BaHMA. ITO TpebyeT Hannuuna
3HAYMMBIX U HaLEXHbIX MHAWMKATOPOB A8 KOAMYECTBEHHON OLLEHKM 3KOCUCTEMHbIX ycayr. OueHKa u
aHaNN3 3KOCUCTEMHbIX YCAYT PAcTUTENIbHOTO MOKPOBa Ha ypbaHU3MPOBaHHbIX TEPPUTOPUAX BbINOIHAETCS
no ropoackMm naHgwadTam, Y4TO MO3BOAAET HE TO/NIbKO ONpeaennTb WX CTOMMOCTb M YYUTb U3Y4YUTb
NPOCTPaAHCTBEHHOE pacnpesesieHne, HO U BbiABUTb pPe3epBbl UX AasibHELWero ysenamdyeHus. Ypbonangwadr
(YN) — ropopckoit nanawadT, chopmMpoBaBLLMIACA B pe3yabTaTe rpafocTpouTenbHOro npeobpasoBaHus
TEPPUTOPUN, XapaKTepU3YHOLMNCA OLHOPOAHOM MPUPOAHOM OCHOBOWM W OnNpeaeneHHbIM  TUMOM
rPagoCTPOUTENBHOMO NCNOAb30BAHUA.

O6beKkT uccnepoBaHuAa — ropon bobpylick, asnAloWMMCA GONbLWMM MPOMbBIWAEHHbIM LLEHTPOM
Pecnybnnkn bBenapycb c HaceneHmem 6onee 200 Tbic. 4yenoBeK. M3yyeHne u KapTorpadupoBaHue
TEppUTOpPUMN roposa Mo3BoOIUIO BblaennTb 14 Bngos u 5 rpynn Buaos ypbonaHawadTtos. LeHTpanbHan
rpynna BuAaoB ypbonaHAawadToB OXBaTbiBAET LEHTPASbHYH 4YacTb ropoaa, MPUypodYeHa K y4vyacTKam
MOPEHHON PaBHWHLI M Noime p. BepesnHbl M BKAOYaeT 2 BMAA — NAMATHUK mUcTopuu ropoga XIX B.
(Bobpyiickas KpenocTb) U COBPEMEHHbIN LIeHTP ropoda (unas 4acTb ropoda C MHOTOPYHKLMOHANAbHbIM
LEeHTPOM M ObLLEeCTBEHHOIN 3aCTPOMKOW pas3nMYHOro HasHadeHusa). CeBepHble ypbonaHawadTbl TaKKe
npeacrasneHbl 2 BUAAMW, MPUYPOYEHHBIMW K BOAHO-N€4HUKOBOM paBHMHE U noime p. bepesunHbl. B
rpynne npeobnagaeT NPOMbIlWIEHHAA M KOMMYHa/bHO-CKNAACKasA 3aCTpOlMKa, a TaKKe NpeacTaB/eHbl
palioHbl KWAOW 3acTPOMKK. [lOMUHMpPYEeT B ropofe rpynna 3anagHbix ypbonaHawadToB, KOMMAEKCHI
KOTOPbIX MNPOCTPAHCTBEHHO MNPWYPOYEHbl K Yy4yacTKaM MOPEHHOW W BOAHO-N€4HUKOBOW PaBHUH U
npeacrasneHbl 4 BUAAMM, O4EHb pa3HOObpasHbIMK No cocTasy. Ha nesobeperkbe p. bepesunHbl BblaeneHa
BOCTOYHAA rpynna ypbonaHawadTos, KOTOpPasA BKAOYAET TPU BMAA U XapaKTEPU3YETCA YHUKaNAbHbIM ANA
ropoga NpUpPoOAHbIM KOMMJIEKCOM, NPEeACTABAAOWMM Y4aCTKM MOMMbI U HAaAMNOMMEHHOW Teppackl PeKW,
Yyepegymolwmecs ¢ GparmeHTamnm 03epHO-60/0THOM HU3UHBLI M BOAHO-NEAHWKOBOM pPaBHUHBI. HOXKHan
rpynna ypbonanawadTos oxsaTbiBaeT 3 BUAA M NPUYPOYEHA K MOPEHHO-3aHAPOBOW pPaBHMHE U NOMMam
pek bepesunHbl n Bobpyliku. na rpynnbl XxapakTepHa MO3anUYHOCTb 3aCTPOMKM — TEPPUTOPUSA CNELNANbHOTO
Ha3Ha4YeHUA C NPOMbILLIEHHOM 3aCTPOMKOM YepeayeTca C XKWJ10iN 3aCTPOMKOM ropoacKkoro Tmna.

PacTuTenbHbI NOKPOB B rpPaHMLAX roOpoaCKoM 4vepTbl . Bobpyicka [0BONbHO pasHOObpaseH u
npeacTaBaeH ecTeCTBEHHbIMM 3KOCUCTEMAMMU (NPEUMYLLLECTBEHHO NECHbIE WU NYTOBble C OFPaHUYEHHbIMM
pacnpocTpaHeHMeM 60/0THbIX) M 61aroycTpoOeHHbIMM O3€/1eEHEHHbIMU TeppuTopuamU. O3eseHeHHble
TeppuTopmMmn obLLLEr0 NOIb30BAHUA NpeacTaBaeHbl NapKamu (4 napka — 56,50 ra), ckeepamm (30 ckBepoB —
17,71 ra), 6ynbBapamu (6 6ynbeBapos — 5,56 ra), oTAe/NbHbIMKU y4acCTKaMU FOPOACKMUX JIeCOB, a TaKxKe
pacno/ioXKeHHbIMK Ha 3emMAX OBLLEr0 NOJ/Ib30BaHUA 03e/1IeHEHHbIMM Y4acTKaMm 0bLLEeCTBEHHbIX LLeHTpoB (4
03eNeHeHHble TeppuTopum — 2,23 ra) U NPUPOAHbLIMM NAPKaMM, KOTOPbIe HEPABHOMEPHO PacrpOCTPaHEHbI
B rpaHuLLax roposa v 3aHMMatoT naowaab 82,00 ra. Cpeam ectecTBEHHbIX SKOCUCTEM ropoaa Hanbonbliee
pacnpocTpaHeHne Noy4ymiv econoKpbITbie 3eM/IM B FPaHULAX J1econapKka U y4acTKOB FOPOACKUX 1eCcoB
(746,27 ra), a Take npupoaHble NapKW, NpeacTaBAeHHble fyronapkamun npasoro 6epera p. bepesunHbl u
NaMATHMKOM npupoabl «JlykoBas ropa» (261,88 ra). YKasaHHble TEPPUTOPMM, HA KOTOPble MPUXOAUTCS
nopsaaka 70,0 % oT naowagM CywecTBYHOWMX M NEPCleKTUBHbIX K CO34aHUI0 6HaaroycTpoeHHbIxX
03e/IeHEHHbIX TEPPUTOPUIA ropoda, onpesesieHbl B KavecTBe OObEKTa OLEHKM 3SKOCMCTEMHbIX YCayr
ropoACKux NaHawadpTos.

BbinoNHEHHaA WHTerpasbHaa CTOMMOCTHAA OLLEHKA 3KOCUCTEMHBbIX YCAYr JIeCONOKPbITbIX 3eMeNb U
NPUpPOAHbIX NAapKoB . bobpyiicka onpegeneHa pasHoit 570 Toic. EUR. NosanemeHTHas oLeHKa No3Boauaa
YCTaHOBUTb O06BEMbI AKKYMYAAUMM [UOKCUAQ Yrnepoga NecHbIMM 3KOCUCTEMaMW, OMNPeaenvUTb WX
PbIHOYHYO CTOMMOCTb. EXXerogHoe HakonaeHne AMOKCMAA Yrepoaa NeCHbIMU HACaXKAEHUAMM COCTaBAAET
7,5 TbIC. T, YTO 3KBMBANEHTHO B AEHEXHOM BblparkeHnn nopaaka 600 Toic. EUR.
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EcTecTBeHHble NpupogHble U 61aroycTpoeHHble 03e/leHEHHbIE TEPPUTOPUN B FPaHMLLAX FOPOACKOM
YyepTbl 0becrneymBatoT KOMMJIEKCHOE Pa3BUTUE U IKOOTMYECKYIO 6E30MacHOCTb Cpesbl XKU3HeaeATebHOCTH
HaceneHus. Msyyaemble TeppPUTOPUM HEPABHOMEPHO NpeAcTas/eHbl B Npeaenax ropoAcKoro NpocTpaHcTea
Ha ypoBHe rpynn u Buaos ypbonaHawadtoB. bonee 55,0 % u3ydaeMblx O6BEKTOB Haxo4ATcA B
LEeHTPaNbHOM YacTu ropoaa, 0O4HAKO UX CyMMapHas naollagb He npesbiwaeT 6,0 % oT obuielt. Nopaaka
85,0 % nenoHnpoBaHMA AMOKCUAA Yriepoaa NpUxoauTca Ha 3anagHble U ceBepHble ypbonaHawadTbl, B T.4.
bonee 50,0 % npuxoauTCA HaA /J1IECOMAPKOBYID 30HY C 0OOWECTBEHHOW 3aCTPOMKOM 0340POBUTE/IbHOIO
Ha3HayeHuA. Pa3BuTME cMCTEMbI 03e/IEHEHHbIX TEPPUTOPUIA B FPaAHULAX LEHTPAZIbHOW M OXKHOW rpynn
ypbonaHawadpToB, a TaKKe B rpaHMUax TeppUTOPUIN MepCneKTUBHOroO pPasBUMTUA ropoaa Mo3BOJIUT
YBeNUYUTb NAoLWaAei 3eneHblX HacaXKaeHWi, uto byaeT cnocobcTBOBaTb YAYULIEHUIO KauyecTBa KU3HU
HaceneHwus.

KntoueBble cnoBa: ypbonaHawadTbl, 3e/1eHble HacaXKAeHMA, 3KoNorMYeckme GyHKUMM NaHaWwadTos,
9KOCUCTEMHbIE YCAYTN, CTOMMOCTHAA OLLeHKA
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PROSPECTS FOR THE DEVELOPMENT OF LANDSCAPE AND ECOLOGICAL
PLANNING OF TERRITORIES OF DIFFERENT FUNCTIONAL PURPOSES

Nadiya Maksymenko

DrSc, Prof., Head of the Department of Environmental Monitoring and Protected Areas,
Karazin Institute of Environmental Sciences, V. N. Karazin Kharkiv National University, Ukraine
maksymenko@karazin.ua

Abstract

The author has analysed the characteristics
of Landscape planning (LP) in different countries
and regions of the world, concluding that in
general ecological orientation there are three
different regional views on the use of LP in
practice: European, North American and Asian.
The most promising for Ukraine, German LP
system has been tested by a number of initiatives
in the field of LP, but the limitation of legal,
organizational and scientific nature do not
contribute to its large-scale implementation, so
far. The discovered limitations induced the author
to develop the theory of Landscape-ecological
planning (LEP), which in the scientific sense is
based on the foundations of LP and a large
number of scientific researches, which in their
essence are close to the European system of LP,
but formally are not associated with it.

Nadiya Maksymenko

Organizational and legal limitations of LEP theory are solved through "soft" control of invariant
management means focusing on the "bottom" initiative - from the natural user.

Landscape-ecological planning is a system of measures aimed at ecologically balanced organization of
nature use on territories of different functional purposes.

LEP implementation involves the following steps:

- inventory of natural conditions and sources of pollution;

- analysis of nature use conflicts;
assessment of natural potential and environmental problems;
synthesis and forecast of changes in accordance with the target concept of the territory use;
development of optimization measures for environmental management.

The developed methodology was tested on the experimental site - areas of the forest-steppe zone
within the boundaries of Kharkiv region. A complex of LEP measures for model territories of different
functional purposes (local areas) — urban landscapes, agrolandscapes, forest and water facilities, NPA
objects has been carried out. The obtained results have shown the expediency of the acquired experience,
means and methods to be applied to similar territories within the polygon. The author has developed a
synthesized map of nature management optimization recommended by the LEP results for the local areas,
that can be used in environmental management of territories.

Keywords: landscape, landscape-ecological planning, local areas, environmental management,
ecosystem services.
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NATURE-BASED PRACTICES OF TIGER TOURISM
FOR SUSTAINABLE LOCAL DEVELOPMENT OF RANTHAMBHORE
RAJASTHAN, INDIA

Bhanwar Vishvendra Raj Singh?, Anjan Sen?, Ritika Prasad®, Ravi Mishra*

Doctor of Geography, Assistant Professor, Department of Geography, Faculty of Earth Science, Mohan Lal Sukhadia
University, *(Corresponding Author), Udaipur, India; 2Professor, Dr., Department of Geography, University of Delhi,
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Bhanwar Vishvendra Raj Singh Anjan Sen Ritika Prasad Ravi Mishra

Abstract

Nature-based practices can lead to better sustainable development of Ranthambhore Tiger
ecosystem services as well as local community development. But last couple of decade micro-climate
change has been connected to the endangerment and extinction of many flora and fauna. This rapid and
widespread phenomenon is extremely challenging for local biodiversity, ecosystems. One of the prime
threats to tiger habitats, however is climate change, as desertification could wipe out most of the limited
territory that remains.

Therefore, the tiger ecosystem services are defiantly mitigated for climate change such as conserve
the habitat, water quality, quality of life, global carbon cycle, economic growth, demographics, agriculture,
forest products, regional and planning policies through sustainable conservation practices. The
Ranthambhore have a more than 60 tigers and about 0.5 million people directly or indirectly interdepended
on these ecosystem services. Tiger conservation practices influence both environmental quality and the
quality of life of native people. Changes in habitat, water and air quality would be contribute for the
environmental, social and economic aspect of local communities. If the success of tiger conservation
practices is automatically preserving the habitat, water quality, quality of life, carbon cycle, population
growth, economic growth, demographics, agriculture and forest products, regional and planning and
polices.

Finally, it will prepare one consensus and vision for sustainable local development of Ranthambhore,
which is more holistic, inclusive and ecological approach for local and global stakeholders. Main outcome of
ecosystem services provides a valuable framework for analyzing and acting on the linkages between local to
global and their man environment relationships, so that more fruitful, more sustainable and human
wellbeing.

Keywords: Nature-Based Practices, Sustainable Local Development, community development, Tiger
Tourism
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SEMIOTICS FROM MAPS TO DIGITAL EARTH: CONUNDRUMS
AND CHALLENGES

Eugene Eremchenko

Scientific Researcher at Lomonosov Moscow State University (MSU)
Head of the Neogeography Group, Moscow, Russia

eugene.eremchenko@gmail.com

Eugene Eremchenko

Abstract

The paper examines the current development of ideas about the semiotics of space, based largely on
the achievements of the outstanding Soviet Georgian cartographer, professor Alexander Aslanikashvili
(1916-1981). The challenges associated with the unveiling the conundrums of the basics of cartography,
understanding their nature and the practical implementation of the Digital Earth are discussed, dialectics
are descibed. The influence of cartosemiotics on general semiotics is investigated. The author substantiates
the validity of the interpretation of changes in this area as a scientific revolution (in terms of T. Kuhn).

Keywords: Semiotics, Digital Earth, decision making, situational awareness, Aslanikashvili, Georgia,
cartography.
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ESTONIAN UNIVERSITY OF LIFE SCIENCES
POSTER PRESENTATION

Lagle Lohmus, Kristel Kirsimade

'MA, Specialist of academic affairs, Estonian University of Life Sciences, Tartu, Estonia,
’Diploma Specialist, Administrative Assistant, Estonian University of Life Sciences, Tartu, Estonia
lagle.lohmus@emu.ee, kristel.kirsimae@emu.ee

Lagle Lohmus Kristel Kirsimae

Estonian University of Life Sciences is the only university in Estonia whose priorities in academic and
research activities provide the sustainable development of natural resources, necessary for the existence of
Man as well as the preservation of heritage and habitat. According to QS World University Rankings by
Subject (2022), the Estonian University of Life Sciences is one of top 100 universities in the world in the field
of agriculture and forestry, ranked 65. The university also belongs to the top 1% most cited research
facilities in the world, with our plant physiology professor Ulo Niinemets being the most cited Estonian
researcher altogether. According to the journal Times Higher Education (2022) Estonian University of Life
Sciences belongs to top 1000 universities in the world (ranked 801 - 1000).
https://www.emu.ee/en/about-the-university/
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POPULATION AGING IN GEORGIA - PAST, PRESENT, FUTURE
Giorgi Meladze

Associate Professor, Demographer, PhD Dr., Chair of Georgian Geography and Landscape Planning, Department of
Geography, lvane Javakhishvili Thilisi State University, Thilisi, Georgia
giorgi.meladze@tsu.ge
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Giorgi Meladze

Abstract

Demographic aging is a natural process of development of the demographic system of any country,
which is gradually spreading all over the world. Nowadays, specialists consider the aging of the population
as a global problem, which will be one of the most important challenges of the 21st century. Population
ageing is mainly driven by an increase in longevity and a decrease in fertility.

About 19% fewer babies were born in 2020 than in 2019, as a result of the fertility declining. In 1994-
2021 mainly as a result of the ongoing negative processes in the field of fertility, the share of children under
the age of 15 decreased by 32.7% and made up 20.5% out of the total population in 2021 and the
proportion of the population aged 65 and over was equal to 15.2%.

Today Georgia has an old population. This process was encouraged by large-scale emigration processes,
in which mainly participated working-age people.

According to the middle version of the forecast made by the specialists of the Department of Population
Economics and Social Affairs of the United Nations, in 2030 the number of children (<15) and the old (65+)
population will be practically equal. According to the same source, the median age of the Georgian
population is 1995-2020 increased by 5.5 years and reached 38.3. This last one will increase in the future.
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The process of demographic aging will continue for a long time in the future, which makes it necessary for
the state to regulate the process in the long term.
Keywords: population aging, fertility, life expectancy.
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850BM©I0.

©30mgMmoxznnmn s01M700L 3MmEgbo dmads3zsmdnsi gogmdgmgds, Mo SPE0mIdgmbL bonb
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ASSESSMENT OF AGROCLIMATIC POTENTIAL OF THE EASTERN
HIGHLAND REGIONS OF GEORGIA

Maia Meladze?, Giorgi Meladze?

Professor, Dr. of Agriculture, Main Researcher, Department of Climatology and Agro-meteorology, Institute
of Hydrometeorology, Georgian Technical University, Thilisi, Georgia;
2 professor, Institute of Hydrometeorology at the Georgian Technical University, Tbilisi, Georgia
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Maia Meladze Giorgi Meladze

Abstract

Based on the analysis and statistical processing of data of multi-year (in 1948-2017) meteorological
observations in the eastern highland regions of Georgia (Sagarejo, Dusheti, Akhaltsikhe, Dmanisi, Khashuri)
a trend of increase/decrease the duration of vegetation periods, sums of active temperatures (>10°C),
atmospheric precipitations (mm) and hydrothermal coefficients (HTC), both during the whole vegetation
period (IV-X) and during the active vegetation period (VI-VIII) have been identified. The dynamics of their
course were depicted by trends. According to the trends, the tendencies of increasing the active
temperature sums and decreasing tendencies of atmospheric precipitation (Java is an exception, Shida
Kartli region) and hydrothermal coefficients are revealed.

In order to present these values clearly, the data of 70-year-long observations mentioned above
were divided into two 35-year-long periods. The | period covers the years of 1948-1982, and the Il period
covers the years of 1983-2017. According to the municipalities of the highland regions (Akhmeta, Kazbegi,
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Ninotsminda, Tsalka, Java), in the second period, the date of the onset of active air temperatures (>10°C)
occurs earlier and the date of the temperature below 10°C ends later as compared to the first period. In the
same period, the sums of active temperatures are increased and the vegetation period is prolonged. In the
second period, i.e. for the last 35 years, the amount of precipitations and consequently, the hydrothermal
coefficients (Java is an exception, where the change of HTC is not observed during the vegetation period)
have decreased. Despite this, if the precipitations do not reduce further, they will be sufficient to grow
cereal crops, vegetable and other annual crops, as well as succulent roots for animal forage and pasture
and hayfield grasses with (one-time) irrigation in some years.
Keywords: highland, active temperature, precipitation, vegetation period
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Abstract

Georgia is a small mountainous country. Mountains cover a significant part of the territory with 54%
being located at an altitude of 1,000 m above sea level or higher. To the west it borders with the Black Sea.
from the south it borders with Turkey and Armenia, from the south-east — with Azerbaijan and from the
north — with the Russian Federation.

Georgia is very sensitive to climate change as significant changes have already observed largely due
to its complex topography and proximity to the sea (Elizbarashvili et al.2013; Keggenhoff et al.2015).

In this study, the performance of a regional climate model RegCM4.7.0 in simulating the climate of Georgia
has been evaluated.

RegCM was originally developed at the National Centre for Atmospheric Research (NCAR, USA) and is
currently maintained at the Abdus Salam International Center for Theoretical Physics (ICTP) in Trieste, Italy.
RegCM is a family of limited area models (Dickinson et al. 1993; Giorgi, 1990), in which the large-scale
meteorological fields from AOGCM simulations provide initial and time-dependent meteorological lateral
boundary conditions (LBCs) for high resolution RegCM simulations. RegCM has been successfully applied to
studies of regional climate and seasonal predictability around the world (Giorgi et al. 2013).

RegCM4.7.0 has been forced with the boundary conditions obtained from the global reanalysis
dataset ERA-Interim for Georgian domain for the period 1986-2005. To simulate climate with 12 km
horizontal resolution for the complex terrain of Georgia the double-nested dynamic downscaling method
has been used.
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12 km grid spacing simulated annual and seasonal near surface air temperature and precipitation

was compared with the gridded observation data sets of the Climatic Research Unit (CRU), ERAS reanalysis,
GPCP data sets. To evaluate the performance of RegCM4.7.0 the mean bias (BIAS), root mean square error
(RMSE), the spatial correlation coefficient (COR) and Taylor diagrams were employed as metrics.

This work was supported by Shota Rustaveli National Science Foundation of Georgia (SRNSFG) Ne FR-

19-8110.
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Liana Kartvelishvili Bondo Panchvidze Mariam Khetsuriani Gvantsa Kotolashvili

Abstract

Georgia's tourism sector has great potential. Recently, the development of the regional tourism
industry has become especially relevant. For the development of regional tourism, it is necessary to define
the marketing strategy of the country, through which the market opportunities of this or that field are
revealed.

Regional tourism consists of two main aspects: geographical and socio-economic. The geographical
aspect reflects the territorial distribution of recreational resources, the means of attracting tourists to a
given area, while the socio-economic aspect shows the development of recreational resources of the area,
which determines the place of a given region in the tourism market. The first approach is the development
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opportunities of tourism, while the second is the result of tourism activities in a given region. Therefore,
the tourist region is evaluated by both the holiday organizers and the local or visiting holidaymaker.

Georgia, as a country rich in diverse climatic resources, is distinguished by an abundance of different
types of resorts. The Black Sea recreation area, the infrastructure of medical-mineral resorts, mountain-
skiing tourism were historically developed here. Currently, such types of recreation are being introduced as
peasant and extreme tourism, etc. In the present study, the areas where any of the above types of tourism
have already been introduced or are currently being introduced were selected. In particular, the Black Sea
coast (Batumi, on the example of Poti), mountain resorts (Khulo, Bakhmaro, Lentekhi, Ambrolauri,
Abastumani, Pasanauri), Kakheti recreational zone (Kvareli, Telavi, Dedoplistskaro). Climate change in each
of these regions, based on the analysis of recent climate data and future scenarios, creates different
perspectives for long-term tourism planning.

To assess the impact of climate change on the tourism-recreational potential of the area, it is
necessary to quantify the expected changes in future climate parameters. The concentration of greenhouse
gases in the atmosphere will lead to an increase in global temperature, although little is known about the
specific manifestations that will follow this on a regional scale. Global and regional climate models were
used for this purpose.

In conclusion, it can be said that the nature of current and possible climate change will have different
impacts on the development of functionally different resort-recreational areas. For example, the ubiquitous
warming trend will have a positive effect on the tourism industry in the mountainous mountainous-climatic
regions, while it is quite dangerous for the south-eastern region of Georgia, where the tendency to reduce
precipitation is also uncomfortable, which will be a favorable factor for tourists.

Keywords: Economic diversification, Regional tourism, Greenhouse gases, Global temperature,
tourism industry
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Abstract

Zemo Racha is one of the most problematic regions of Georgia with its exodynamic processes,
frequency of their development and damage, caused to the environment and population. A whole range of
natural phenomena develops here: river depth- and lateral erosion, denudation-gravitational processes,
mudslides, snow avalanches, etc. The situation is also complicated by the high seismic activity - Racha,
together with the region of Southern Georgia, is in the zone of the highest - 9 magnitude/intensity degrees
earthquake. Earthquakes often play the role of a trigger in the development of powerful exogenous
processes. They are also facilitated by highly segregated, contrasting medium and highland relief, abundant
atmospheric precipitation, especially on windward slopes. The study of the impact of these processes on
nature, in particular on the relief, and the forecast of changes are of great importance for economics and
sustainable development of the region.

The aim of the study was to identify multi-spectral exodynamic processes (landslides, rockfalls,
avalanches), study them and evaluate the negative effects, caused by them, to determine the relationship
between periods of avalanche activity and climate change. Field research works have been conducted in
recent years along the flood valleys of the upriver tributaries of the River Rioni. The proluvial material,

202


mailto:g_lomin@hotmail.com

Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, Planning, Governance
IT bsgHosdeadolie bsdgboghm 3mbegmgbEos wa®swo 3sb30msMgdOL MbEdsxEM™O FobbmBoemgds:
330935, 39MGHM/FoL, pgETsMIDs, FsMHMZS

accumulated in the riverbeds, was planned and described/fixed at specially selected polygons with the
purpose of computer modeling of the obtained data.

The devastating natural disasters in Upper Racha, on July 26-27, 2020, were caused by incessant
heavy rains, in consequence of which Rioni and its tributaries overflowed. This resulted in floods and
catastrophic mudflows. The daily rainfall, according to the Hydrometeorological Department of the
National Environment Agency, was 120 mm. As a result of the disaster, tens of kilometers of beds of the
roads were washed away, bridges and agricultural facilities were destroyed and damaged.

In order to study the mechanism of formation and development of flood processes, was selected the
River Dghviora Basin, as the site of a highly distinct manifestation of this event. We used the survey data to
model this process with an appropriate program. The results of this study may be used to prevent natural
disasters.

Keywords: relief, transformation, Dghviora River Basin, Zemo Racha
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Abstract

Some results of a study of the variability of the average annual air temperature in Thilisi against the
background of global warming in 1880-2021 are presented.
For the analysis, data of the National Environment Agency of Georgia (http://www.pogodaiklimat.ru/) and
the NASA Goddard Institute for Space Studies (https://data.giss.nasa.gov/gistemp/) are used.
A comparison of data on the variability of the anomalies of the average annual air temperature in Thilisi in
relation to the average temperature in 1951-1980 (T: TB) with similar anomalies of the global air
temperature over land and ocean (T:GL), air temperature in the northern hemisphere (T: NH), and zonal air
temperature in the northern hemisphere in different latitude ranges
(T:24°N-44°N, T:24°N-64°N, T:44°N-64°N and T:64°N-90°N) are conducted.

In particular, the following results are obtained:

Mean value of T: TB in 1880-2021 is 0.05 °C and best match to mean value of T:GL (0.06 °C).

Max value of T: TB is 2.26 °C and best match to max value of T:44°N-64°N (1.82 °C).

Min value of T: TB is -1.70 °C and best match to min value of T:64°N-90°N (-1.76 °C).
Coefficient of linear correlation of T: TB with others investigation parameters change
from 0.51 (with T:64°N-90°N) to 0.67 (with T:24°N-44°N).
Difference between mean values T: TB in 1992+2021 and 1880+1909 is 1.2 °C and exactly coincides with the
analogous difference for T:24°N-64°N.

The trends of all studied parameters are satisfactorily described by a fourth power polynomial. For
Thilisi, a linear approximation is also acceptable.

Keywords: Climate Change, Air Temperature, Global Warming.
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Abstract

The problem of fires, including forest fires, is actual for many countries of world. This problem is also
important for Georgia, where forest fires are frequent. In recent years this problem is aggravated by the
global and local climate warming which facilitates an increase in the fire hazard. In Georgia, the top 3
regions were responsible for 53% of all tree cover loss between 2001 and 2020. Samtskhe-Javakheti had
the most tree cover loss at 3.24 kha, then Kakheti (1.24 kha) and Imereti (1.01 kha)®. For evaluating the fire
hazard in locality the set of indices is developed. One of the simple of these indices is the Swedish
Angstrom Fire Index (AFI). Earlier, data on AFI for Thilisi and Telavi were presented. In this work results of a
statistical analysis of daily values of AFI for Kutaisi are presented.

AFl = (R/20) + (27-T)/10, where R is the minimum relative humidity, T is the maximum air temperature. Data of
the about daily values of T and R in the period 2011-2020 are used?. The gradations of the values of AFl are as follows:
I. AFl 2 4.1 — Low, II. AFI = 4.0 + 3.0 - Moderate, Ill. AFl = 2.9 + 2.5 - High, IY. AFl = 2.4 + 2.0 - Very High, Y. AFl = <2.0 -
Extreme. In particular, it was found that an Extreme fire hazard in Kutaisi is observed on average within 59 days a year
(16.0 % of cases), Very High — 46 days a year (12.7 % of cases), High - 64 days a year (17.6 % of cases), Moderate — 100
days a year (27.5 % of cases), Low — 96 days a year (26.2 % of cases). The highest repeatability of AFI values for its
various gradations is as follows: Extreme — 33.3 % (September), Very High — 22.6 % (August), High — 30.3 % (July),
Moderate — 37.3 % (November), Low 48.7 % (January).

The values of AFl in Kutaisi are compared with their values in Thilisi and Telavi. In particular, it was found that a
repeatability of Extreme fire hazard in Kutaisi is lower, than in Thilisi (19.1 % of cases) and Telavi (18.5 % of cases). This
result is in good agreement with the data on loss of forest cover from fires in Kakheti and Imereti, indicated above.
Further, it is planned to expand work on this issue (using other more complex fire hazard indices, studying
their trends in connection with climate change, determining these indices for other points in Georgia, etc.).

Keywords: city of Kutaisi, air temperature, air relative humidity, Angstrom Fire Index
1 https://www.globalforestwatch.org/dashboards/country/GEO]
2[http://www.pogodaiklimat.ru/archive.php?id=ru&region=07]
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Mikheil Gogebashvili Nazi lvanishvili Elene Salukvadze Tiniko Kvashilava

Abstract

The vertical zoning of mountainous regions determines gradual changes not only in landscape peculiarities,
but also in temperature regime, precipitation intensity and shape, insolation quality and phytocenoses. It is
natural that in the face of such a diversity of factors, research into the distribution of radionuclide-
contaminated spots requires individual approaches to adequately implement monitoring of highland
Ecological areas. For this purpose, an analysis was conducted and a list of the factors that affect
mountainous regions in steep slope ecosystems due to landscape features on the migration of
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radionuclides were determined. The typical mountainous region of Georgia - Racha was selected as an
example. The paper analyzes steep slope ecosystems options such as: Distribution by heights, relief slope of
areas, distribution according to hypsometric zones, etc. Critical features are distinguished-phytocenoses
radiocapacity and mountain destructive processes of rocks and soil washing that condition the level of
formation of radionuclide spots. Based on the obtained parameters, a conclusion is made about the
formation of specific relief areas with high radiation pollution in the ecosystems of steep slopes.

Keywords: ecosystem, mountainous regions, radiation pollution, ecological monitoring.
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Abstract

The study of natural processes causing dangerous hydrometeorological events is realized in paper.
Georgia is mountainous country with complex relief and variety of climatic zones. The country is prone to
all kinds of dangerous hydrometeorological disasters: heavy rain, hail, thunderstorm, flooding, and
landslide. The investigation of all those processes has long history: it starts from 19 century and is especially
important for present due to global climate change. Especially important is to investigate processes
causing those catastrophic events. This became possible after launch of Earth Observing System program
that provides huge new satellite data. This allows reanalyzing those physical processes in atmosphere that
have impact on dangerous events. Many methods have been used to study their spatial-temporal
characters; the approaches include numerical modeling, statistical analysis and analytical solutions.

The mentioned methods are discussed in presented article using in situ and satellite observation
data. The results may be to considered in early warning system.

Keywords: Natural hydrometeorological disasters, Earth Observing System, weather numerical
modeling, microphysical processes, geo-magnetic index.
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Victor Chikhladze Inga Janelidze Gocha Jincharadze

Abstrakt

Heavy snow and avalanches are frequent in Georgia during the cold period of the year. The
development of these natural disasters is causing significant damage to the country's economy. Heavy
snow and avalanches cause road closures and delays, damage to infrastructure, endanger human health.
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The paper examines cases of heavy snow and avalanches for the period 2014-2018. Based on the
data of the National Environment Agency, a table of cases of heavy snow and avalanches has been
compiled by regions of Georgia.

Based on the table, a geo-information map of heavy snowfall and avalanches has been compiled for
the study period, showing the municipalities where natural disasters occurred. Cases of damage caused by
heavy snow and avalanches in 2014-2018 are reviewed and described.

Keywords: Avalanche, heavy snow, natural disasters, geoinformation map.

d0LEMYIB0

Logomm3zgammb GafmoEmmosty conoM3mmos s 6353700 famafoal 303 3gmomedo bdnMan
dm3zmgbos. o3 LEBogJoyMmo Om3mybydol gobznmomyxds 0§333L 960330gMM356 Bomomlb J33ybols
33mbmadn3olon3nl. ooIM3mmds s 6353300 0933306 3B700L goo33B30Ld S goasgnmgdnls
97x39Mmbgdsol,  0bxzMoLEMYIEIMoL  ©EsB0sbgodsl, Lomombol  J33d  oygbgol  ssdnsboms
x568Mngamosb.

6odmaddn dgfo3zmomons EoEoIM3MMOnLs s B303300L dgd;mb3zg3gon 2014-2018 Hiamgodalb
3g9omeobm3znl. gomadmlb  ghm3bymo  Losgab&ml  dmboisgdgdol  Loxwyd3gambBy dgeagmgbomons
©0EoIM3MMONLs s B353300L dgdmbzgzoms gbMmomo Ladomozgmmmlb Mygombgdol Gobgezno.
gbMombBy oymbmodom, Lyizzmgsn 3gMmomeabo3nl d3a)00mMNs NEOIM3MNSBMONLY s B353700L
83M0bxzmm3szoymo Mngs, MmAgeog sbobazl 08 816030350 BIOL LowsE gobznmsmes LGnjonma
dm3mmqbgoo.

8obbogmymos s smfgmomos 2014-2018 Homgddn oEoIM3mMmonbs s B353900L dgggsc
d0yg6301mn Bomagabs s Bnsbal dgdobzgzgdn.

Lo 3396dm LoGEy3gd0: CoEM3IMMOY, B3530, bBodoyMma dm3mgbgdn, ggmabxlzmMIsEoYmMo MNIo.

212



Il International Scientific Conference Landscape Dimension of Sustainable Development: Science, CartoGis, Planning, Governance
IT bsgHosdeadolie bsdgboghm 3mbegmgbEos wa®swo 3sb30msMgdOL MbEdsxEM™O FobbmBoemgds:
330935, 39MGHM/FoL, pgETsMIDs, FsMHMZS

ASSESSMENT OF THE DESTRUCTIVE POWER OF A TORNADO
ON THE TERRITORY OF THE POTI TERMINAL ON SEPTEMBER 25, 2021

Victor Chikhladze!, Avtandil Amiranashvili?, George Gelovani?, Khatia Tavidashvili?,

Lamzira Laghidze®, Nino Jamrishvili®
! Doctor, Chief Researcher; 2Doctor, Chief Department; 3 Master's degree, Head of Shift, Department of Hail Systems
Management of Natural Disaster Impact Administration, State Military Scientific-Technical Center "Delta"; ¢ Master's
degree, Researcher; &2 %® Atmospheric Physics Department, Mikheil Nodia Institute of Geophysics of TSU;

> Associate Professor, Dr. Geography, Department of Geography, Javakhishvili Thilisi State University; Thilisi, Georgia
lyicachikh@gmail.com ; 2 avtandilamiranashvili@gmail.com ; 3 g _gelovani@list.ru ; 4 xatiatavidashvili@gmail.com ;
5 lamzira.laghidze@tsu.ge ; ¢ jamrishvili@mail.ru

JomomMmodsmob adabgmyzgmma dogmal 37a30l7x00 Mol Bgmdnbosanols
G&amoBGmMmnobg 2021 Hamob 25 LyjEgddMab

30&mM Aobomods?, 5300060 380Mobs330mmn?, gnmMan gacmm35603,
baB 0o Mma300330m0*, M3BaMs cmomnds®, 60bm xodMnd30mmn®
L omg@mn, Bmszsfo Bga6agm cs6s83MmBymo; 2Zemd@mmn, bad@mmal bymaddmasbymao; 38s30LE M0, 33mab yammba,
079690M03 AM3mMybx0b7 BgdmJdgegdal buBsmm3gmmb Lydy3ol Lofobssmdwaam LobEJIgdonl Jshmm3nl Y3smMmESTgbEN,
Lobgamdfoxrm Lodbymm LedyEbogmm-BadbosnMo 336&M0 ,amES”; + 6 8sgab&ma, 393603M MsbsddMmBymo;
1246 5@8mbxgmmb 30B030b Lyg@mmMao, 8. Bmosl bob. ggmaobozol nbLE0GNE0, bY;
55LmEnMyoYmo 3MmazgbmMon, ggma. emd., 3amamsxnal g3sM@Es876E)n, Mly; Mdamabon, bagomo3zgmm.

Victor Chikhladze

George Gelovani Khatia Tavidashvili
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Lamzira Laghidze Nino Jamrishvili

Abstract
Georgia is distinguished by complex physical, geographical and natural conditions, as a result of
which significant and abrupt changes in a number of meteorological elements take place in some regions.
The assessment of extreme values of wind characteristics is especially important, since such phenomena
can cause significant damage to the economic infrastructure of the country as a result of their destructive
activity.
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The study, as a special case, considered a tornado that took place on September 25, 2021 in the
terminal space of the city of Poti, which caused significant damage to one of the cargo terminals.

To assess the specified damage, photographic materials were used, filmed in automatic mode by
video cameras of the surveillance system located on the territory of the terminal. With the help of these
data, it was possible to estimate the speed of the vortex flows of the above spontaneous process (tornado).
To determine the speed of movement of objects inside the tornado, the deceleration program "Mivavi
Video Editor Plus" was used.

As a result of subsequent processing of the received video image, it was found that at one of the
points in time, the speed of objects inside the tornado was 190 - 265 km/h. According to the so-called Fujita
scale, the strength of a tornado is determined by the wind speed inside the tornado and related
phenomena (degree of destruction). As a result, it was found that the strength of the tornado in the
considered territory of the terminal corresponds to the F2 value of the Fujita scale, which was due to the
specifics of the location of the territory and the synoptic processes recorded in the considered period of
time.

Keywords: city of Poti, tornado, natural phenomenon, Fujita scale
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Rusudan Tevzadze

Abstract

In the context of globalization, the concept of regionalism is a substantial and proprietary challenge.
In Georgia regionalism must inculcate proven to international and local experiences. Based on existing
practice, we can say that today there is no single, common sterile model for the separation and
development of regions and it depends on the real needs of a particular country. It's also important
administration/management full of state vision.

The institution of local self-government is one of the necessary preconditions for a democratic
system in the state. This is the institution, thereby civilians of the territorial units regulate important issues.
This is the institution, which facilitates the connection between the population and the government,
teaches management and using of their rights.

Keywords: Regionalism; Competitive region; Self-government; Population; Local government
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Abstract

The article discusses the agro-tourism potential of the country, the perspectives of its use and the
importance of proper landscaping of the facilities in order to create comfortable living conditions for
visitors. On the example of one of the potentially agro-tourism facilities in Lagodekhi Municipality, the first
steps taken to improve the area and obtain ecologically clean products on the spot are discussed. Based on
the analysis of the project of planting the border area of the house of the object owner, the expediency of
creating different planning zones, planning, compositional solution, selection and placement of plants for
planting is considered.

It is mentioned that in the project, decorative and fruit-berry orchards, an area for vegetable-garden
crops with appropriate greenhouses were planned in the vicinity of the house of the owner of the object.

The compositional solution of the decorative garden adjacent to the house is made according to the
requirements of the Eastern teachings "Feng Shui", where according to the magic square, the area is
divided into 9 zones, which determine this or that area of human life, and the decoration of each of them is
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done taking into account the requirements of the relevant elements, observing their colors and shapes. The
stages of the real implementation of the project and the current state of landscaping of the facility are
analyzed.

Keywords: agro-tourism facilities, Lagodekhi Municipality, decorative garden, planning zones.
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Sophio Gorgijanidze Gocha Jincharadze

Abstract

Catastrophic natural disasters became more frequent during the era of the modern scientific-
technical revolution. Most of them take place in the mountainous regions of Georgia. This category of
natural disasters includes floods caused by dams related to river disturbance. These events are devastating
and cause great damage to the surrounding areas, the population and their agricultural activities.
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Racha-Lechkhumi-lower Svaneti is distinguished from the regions of Georgia, where
hydrometeorological natural disasters occur constantly. The area belongs to the subtropical sea in the
climate region, there are areas of constant snow and glaciers, frequent landslides and mudslides. Both
climatic changes and the factors listed contribute to the disturbance of rivers, the breakdown of which is
often followed by catastrophic floods.

These types of floods have occurred both at the end of the last century as well in the modern period.
The impact of earthquakes is also significant, resulting in frequent landslides and rock avalanches in the
river valley. In some cases, such swamps are not disturbed at all and still exist in nature today. It is currently
necessary to permanently study all these facilities in order to avoid the danger in time Which can be caused
by catastrophic floods. Also, protection measures should be taken to eliminate the expected floods in this
region.

Keywords: Flood, Breakthrough, Climate change, Glacier, Avalanche, Rock avalanche.
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Abstract

Drought is one of the significant global challenges. Dealing with and reducing the consequences of
drought has become one of the main tasks of today. To do this, researchers use different drought indexes.

The article discusses two drought indices (SPl and SPEI) and their correlation in different climatic
conditions in Georgia. For this, we have selected rain gauges on the territory of Georgia, which are in
different climatic conditions. Data from these stations (average daily temperature and precipitation) for the
last 30 years were processed. We used 3, 6, 9, 12 and 24-month data from both indices in the study. The
obtained indicators were then correlated.

Since SPI uses only precipitation data, and in the case of SPEI, evapotranspiration is also considered,
it is interesting to see what type of climate in which temperature plays a crucial role, hence
evapotranspiration. As a result, the stations with the highest frequency of drought recurrence were
identified and vice versa, where the risk of drought is lower. At the same time, the stations were identified
in which SPI and SPEI differed significantly from each other.

Seasons were then identified when these indices correlated positively or negatively. The reasons for
this difference are analyzed in detail in the article.

Keywords: drought, climate, SPI, SPEI, Georgia
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Abstract

The world is facing challenges in terms of water quality
problems. Depending on the terrain of Georgia, the number of
rivers is sufficient to obtain clean drinking water. However, as a
result of anthropogenic intervention, problems appear in the
environment, and this does not cover only one specific area.
The pollution of the Kuvirili river and its agricultural beds and
water bodies by the ore industry is discussed at the level of
cities, villages, and regions. Thanks to modern technologies
(GIS), it is possible to identify problem areas, analyze
information and issue mitigating recommendations based on
the received information.
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3cce

Jliobumoe BbipaxkeHue y Tounmcues: TOUAMCK ManeHbKkUin roposd. He B TOM, KOHEYHO, CMbIC/IE, YTO
OH AencTBMTeNbHO Man. [PoCTo BCe KOPEHHbIE FOPOXaHE KaKMMMU-TO YYAECHbIMU KPyXKeBamMu Tak Mau
MHaye cBA3aHbl Apyr ¢ gpyrom. Kuam no coceactsy, BMECTE YYMUAMUCb, 3HAKOMbI Yepes obLwux npusTenen,
yepes ux Apysen. B KOHLLe KOHLLOB, MHOTO J1IeT NPOXKWB B 3TOM YANBUTENIbHOM ropoae, 601bWMHCTBO 13 Hac
X0Ts 6bl NApy pas Cly4aHO CTAIKMBAZIMCb HA YAMLLE, B TPAHCMOPTE UK Fae-HMbyap ele.

JInuo HMKo A BCNOMHWA cpasy — He CMa3/IMBOE, HO OYEHb MBOE M 3anoMuHatoweeca. Ham 6bino,
KaxeTtca, net no 12-13. A 3anucancs B TYPUCTUYECKUIA KPYKOK Npu OAHOM M3 WKOA M yBuaen Huko,
KOTOPOro HECKO/IbKO pa3 BCTpeYyasa B CBOEM, KaK roBopAT Tbuaucubl, ybaHn. HasepHoe, oH 6bl gobpoayluHo
MeHa nonpaBua, nogobpas, cKaxkem Tak, bosiee aKagemuuyHoe reopaduyeckoe onpegeneHve. Ho B
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HPaBCTBEHHO-MCUXONOMMUYECKOM MNaHEe 3aMEHUTb CNOBO «YBaHN» KakKMM-HUBY b APYrMM HEBO3MOXHO. 3TO
HeuyTo MeKAy KBapTajiom W paiioHOM. BepHee, daske He TeppuTopua, a cBOeobpasHoe TosepaHTHoe
6paTCcTBO NtoAei No NPUHAANENKHOCTM K MECTY, e OHWN BbIPOC/IU U KUBYT.

il"’ % .;IE ',g

W\T w0

OAHWM CNIOBOM, XOTb Mbl U He BblIN 3HAKOMbI, A NOYYBCTBOBa cebsa yBepeHHel, BCTpeTUB «cBoero». baaro
HeTPYAHO 6blN0 NOHATbL — OH TYT NPU3HAHHbIN NnMaep. PYKOBOAUTENM KPYXKKa OXOTHO NepesoBepunn emy
nposedeHVe 3aHATUIA, U Aaiblle yXKe OH CaM YBJIEYEHHO Y4YM/ HAac OPUEHTUPOBATLCA HAa MECTHOCTM,
MO/1b30BaTbCA KOMMACcoOM, YKNaAblBaTb PIOK3aK. B 06Lem, CnpaBasaTbCA CO BCEM, YTO MOKET NOHaA06uUTbLCA

YyeNoBeKy,  OTNpaBUBLIEMYCSA B
nyTewecTesne WAM Noxod. ITO YKe
HAaMHOro MO3)e A Y3Han, u4To,
6yayun reorpadom oT 60ra, oH He
HMKOr4a He npoTMpan wWTaHbl B
KabMHEeTHOM  Kpecsie, XOTb MU
3aHMMan  MNPEeCTUXKHble  Hay4yHble
OOMKHOCTU. Tlewkom, B MNPSMOM
3HAYeHUW ITOro CNOBa, LOKTOP
reorpapmyecknx  Hayk  (cambii,
KCTaTW, MoNoAoW B cTpaHe) Huko
Bepy4awBuamn ncxoamn 3anoseaHble
YFOJIKM YyTb N HE BO BCEX KOHLAX
nnaHetbl. Ho s 3anomHun ero B
cepbiX MNOAPOCTKOBbLIX LIOPTax MU
LWMPOKONoaoM naHame. [ymato, u
OH CMYTHO COXPaHWA B MamMATU MOe

+ AT G g it 1A )

Anyo. NOCKONBKY HU TYPUCTOM, HU reorpad)OM A He CTan, NyTU HallKn, YTO XapPaKTeEPHO AN1A FOHOro BO3pacTa,

pa3ownuncb. OAHaKo He HaBeYvHoO.
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Mbl HEOXMAAHHO BCTPETUAUCH, Byayun cTyaeHTamu TOUANCCKOro rocyapCTBEHHOMO YHUBEpCUTeTa.
Toraa Kak pas BOWAM B MOAY Pas/iMyHble MOMOAENKHble 0b6beguMHeHMA. HWKO 6bln ogHUM U3
pyKoBoauUTeNel YHUBEPCUTETCKOrO CTyAEeHYEeCKOro HayyHoro obLliectBa, a S YWUCAWUACA AKTUBUCTOM B
COOTBETCTBYHOLLEM NOAPA3LE/IEHUN HA OTAENEHUN KYPHANUCTUKN.

Mpur3Hatocb, Hay4YHan COCTaBAOLLAA KYPHA/IMCTUKM KaK OTPAC/IU 3HAHUI MHE He 40 KOHLLA NMOHATHA
u Tenepb. Ho HKKO, A 6bIN NPUATHO 3TUM YAUBAEH, K U3bICKAHMAM MO CBOEM N CMEXKHbIM CNeLunanbHOCTAM,
KOTOpble KypupoBasn, OTHOCWU/ACA KpaliHe Ccepbe3HO W OTBETCTBEHHO. YTOo, 3amedvy, MPUHOCUNO
CYLLEeCTBEHHbIE Hay4YHble pe3yabTaTbl, NPUYEM, HE TO/IbKO HA YPOBHE YNCTO CTYAEHYECKUX NCCAea0BaHNN.

Y MeHA A0 cux nop xpaHaTtca ¢otorpadun, CHATbIE BO BPEMS KOMIMJEKCHOW Hay4yHOW 3Kcneauumn B
OAVH M3 3anoBedHbiX yronkos py3mm — KuHTpuucKkoe yuwenbe. B Hee Bxoaunu reorpadbl, sTHorpadsbl,
WUCTOPUKKU, NIMHIBUCTbI. Mmenocb B BWMAy, UYTO Mbl, KypHanucTbl, byaem Bce 3TO0 Aeno ocsewatb. U
0EeNCTBUTENIbHO, 3apaKeHHble HUKMHbIM 3HTY3MA3MOM, Mbl HAaNWCa/JM HECKONbKO 3aMeTOK B Mpeccy M
KpPacoyHo nofanu 3To cobbiTMe B CTygeH4YeckKom XKypHane. C HEKOTOpPbIMU W3 TOFAALHUX YYaCTHUKOB,
BbIPOCLIMX B NpodeccMoHasibHOM OTHOLIEHMU, MHE A0BOAMNOCL NOTOM 06WaATbCA B paHre COTPyAHMKA
rasetbl.

Monarato, BO Bpema TOM sKCnegmunmM Bce Mbl NOACO3HATENIbHO YyBEPOBaan: HUKO CTaHeT He NpocTo
yyYeHbIM, HO U MPeKpacHbIM OPraHM3aTopoM — coYeTaHMe, Ha PpeaKOCTb N10A0TBOPHOE, XOTb U He CTOJ/Ib YK
yactoe B HayKe. B3saTb Hac, byaywux KypHanuctoB. Mbl Bceraa cuuMTanucb Ny6AMKON HE CAMLIKOM
OpraHM30BaHHOM W pPEBHUBO obeperanu cBoto HesaBUcMMOCTb. OfAHaKo aBTopuTeT HMKO M AnAa Hac
OKasancs HenpepeKkaembiM. Camoe MHTepPecHoe, YTO OH He Npuaaran K 3SToMy abcontoTHO HUKAKUX YCUANIA,
npocto Ben ceba TaK, YTo 3a ero CNMHOM Bce YyBCTBOBAM ceba B 6esonacHOCTU. O6bIMHO MbITAasCb O4HUM
Ma3KoOM AaTb MNOHATb, YTO NpeacTasnan coboit HMKo bepyyaluBunu, A paccKkasblBalo APY3bsSM M 3HAKOMbIM
KOJIOPUTHbIN 3Nn304 M3 TOro nepuoga Hawero obuweHus. A HaTKHy/cA Ha Hero B UeHTpe ropoaa. OH
LeneycTpem/IEHHO 1 SHEPTUYHO LLEN BAOAb TPOTyapa C OFPOMHbIM PIHOK3aKOM
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3a nneyamun. «- lpuset! Kyma 310 Tbl cobpanca?» -
cnpocun A nonywyTtA. Bua ero cMibHO KOHTpacTMpoBan ¢
OCTaNbHbIMKU NPOXOXUMMK. «- Ha MMamup», - NaKOHUYHO
oTBeTU HMKO M NOMaxan mHe PyKoM. 1 NPUHAN 3TO ToXKe
33 WYTKY, HO OKa3a/noCb, OH AENCTBUTENbHO OTMNPaBUACA
Ha Mamup. A 3aTem c Tpema pybaamu B KapmaHe yepes
Becb Coto3 pobpancs Ha noesge Ao BnagmsBocToka u
BepHynaca B Tobuaucu. He noTtomy 4TO He wumen
BO3MOXHOCTM 3aXBaTUTb AEHer — NPOCTO UCMbITbIBAA cebs
B 9KCTPEMasbHbIX cUTyaumax. Anpobuposan csoero posa
YKENe3HOAOPOXKHbIM  aBTocTon. OH € Manbyuweyvbei
ropAocTbl0  pacckasbiBan 06 3ToM c/iyyae M3 CBOEi
6uorpadpum.

MocneaHuit aTan Hawero obLeHMA Hayvancs, Koraa
Mbl  MOYTM OAHOBPEMEHHO MOBTOPHO 063aBeAUChb
cembsAmMM. [JeTn oT BTOporo 6paka HbiAn poBecHUKamMu, a
CYynpyrm — 4To, Mexay MNpPOYMM, OYeHb HEMA/IOBAXKHO —
NIETKO M € YAO0BONBLCTBMEM HAWAM MeXKAYy coboit obLnit
A3bIK. Kak u HUKO, OHM nocBATUAN cebs HayKe, HO BMecTe
Hac NPOYHO CBE/AM OTHIOAb HE Hay4yHble WMHTepechbl, a
06blYHbIe YeNI0BEYECKME OTHOLLEHWA.

Martkopi Physical-Geographical station
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Kctatn, ero cynpyra Hennu, nonpocmeLIaa MeHA HanMcaTb 3TO 3CCe — TOXEe KOPEeHHaA roporKaHka.
YBuaes ee, MHe He Haao 6blL10 A0NTO HanpAraTb NamATb, YTOObI BCMOMHUTD, rae A BCTpeyan 3Ty BUAHYIO
KEHLWMHY ¢ OPOCKOM BHEWHOCTbIO — Mbl He pa3 e3guan B ogHOM TpamBae. Tenepb cTanu obwaTbeA
CeMbAMM, NHOTAA 3aCUXKMBANNCL BeYepamMn Hanponet. [letu cTanm B3pocnbiMu, a TemMbl A1A Pa3roBOpPOB He
KOH4Yanucb. OfHaxabl noa yTpo HWUKO nogHsAn Hac Ha GaNKoH BepxHero sTaxa COBCTBEHHbIMU pyKamu
NMOCTPOEHHOrO ,OMa, M Mbl BCTPETUAM Tam paccBeT. Hukoraa a He suaen B Tounmcm nogobHoro 3pennwal..
MocnegHWin pas Mbl C HUM NPOTyAsSAUCb BOKpYr Yepenalwbero o3epa. fjonro u tenno 6ecegosanun. O yem
KOHKPETHO, YK€ He MOMHIO, Aa M He 3TO rnasHoe. [locne ovyepenHO KOMaHAMPOBKM — Ha 3a0KEaHCKUi
KOHTUHEHT — OH HECKO/IbKO MecCALLeB UCMbITbIBaA CUAbHOE HeagomoraHue. Bpaum He moram onpenenuts, 8
yem geno. Al Hagesanca, NPoryaka ero B36ogpuT.

A cpeam Houm BAPYr N03BOHWAA Hennm u ckasana, 4to HUKM 6onblue HeT...

Mucbma n Tenerpammbl ¢ cobonesHoBaHMEM MPUXOANAU U3 AECATKOB CTPaH — OT MHOFOYUCNEHHbIX Koaaer
W YY4EHUKOB. YeCcTHO roBops, A TO/IbKO TeNepb B NOJIHON Mepe 0CO3Has, KaKOro MMPOBOTO YPOBHS YYeHbIM
6b11 Mol apyr HUKo Bepyyalwsunu.

N ewe nogyman: Kak 340pOBO, YTO HWU £, HW OH HUKOrAa 06 3TOM He 3a4ymblBanucb. Begb oTHOWeEHWMA
MOT/IM CNNOXKMUTLCA MHAYE, @ MHE He XOTen0Cb Obl Aaxe NOMbICAUTb 06 3TOM.
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