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Abstract

Modern approaches to the development of nature management are focused on the formation of a sys-
tem of sustainable development of regions. Forest territories act as an edifier, which has a global impact
on the state of all ecosystems under the conditions of increasing anthropogenic pressure, reducing bio-
diversity and reducing the productivity of natural ecosystems When creating the ecological frameworks
of territories, various research methods are proposed: information-analytical, comparative-geographi-
cal, the method of route survey of the territory, and cartographic.

The reduction in the area of natural ecosystems leads to a significant reduction in the biodiversity of the
most diverse groups of organisms. The extinction and significant reduction of species (very often even
background for certain territories) leads to a decrease in genetic biodiversity, and, as a consequence, a

disruption to evolutionary processes.
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1. INTRODUCTION / VBO/]

Modern approaches to the development of nature
management are focused on the formation of a
system of sustainable development of regions. The
term “sustainable development” refers to such a
development of society in which the human con-
dition improves, and the environmental impact
remains within the economic capacity of the
biosphere, so that the natural basis for the func-
tioning of mankind is not destroyed (Razgulyaey,
2010). One of the main components of the human
environment is forests. At the same time, the for-
est area on the planet is steadily declining and the
anthropogenic factor plays the main role in this.

Studies aimed at resolving issues related to the
formation of ecological skeletons of territories
of different ranks that help to solve many impor-
tant bioclimatic, environmental and socio-eco-
nomic problems, primarily related to the con-
servation of biodiversity of forest ecosystems.

Forest territories act as an edifier, which has a
global impact on the state of all ecosystems un-
der the conditions of increasing anthropogenic
pressure, reducing biodiversity and reducing
the productivity of natural ecosystems. In this
regard, there is a need for updating and recon-
struction of the existing green fund of various
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territories and the formation of new ways to use
them.

The ecological framework of the territory is a
combination of its ecosystems with an individ-
ual nature management regime for each site,
forming a spatially organized infrastructure that
supports the ecological stability of the territory,
preventing the loss of biodiversity and land-
scape degradation (Narbut 2015).

Most of the research is devoted to the creation
of ecological skeletons of urban areas, which
are forest-park green belts and urban parks and
squares. In our opinion, urban forest park green
belts should be an integral part of environmental
frames of a higher rank. For this, in the study area,
it is necessary to record and analyze all natural for-
ests and forest stands, including forest belts, which

can play the role of ecological corridors between
the structural parts of ecological frames.

The preservation of forest ecosystems, the cre-
ation and maintenance of forest belts signifi-
cantly contributes to the productivity of agricul-
tural ecosystems, which is especially important
in conditions of land degradation (primarily ero-
sion changes).

In conditions of an increase in the anthropo-
genic load on natural ecosystems, the territorial
nature conservation (creation of specially pro-
tected natural territories) serves as a traditional
tool for their conservation and restoration pro-
cesses. However, studies of individual territories
cannot fundamentally solve the problem due
to their disunity, lack of communication of this
area and migration channels.

2. ECOLOGICAL FRAMEWORKS - ELEMENTS OF SUSTAINABLE DEVELOPMENT /
EKO/NIOWKN OKBUPU — ENEMEHTU OPXNBOTI PA3BOJA

The concept of the development of ecological
frameworks of a territory more fully meets this
task, and therefore, the theoretical justification
and development of ecological frameworks of
territories is an urgent scientific task of research
(Kharchenko et al., 2018).

According to Panchenko & Dyukarev (2010) the
ecological framework is a compensation system,
this area consists of a network of sites intercon-
nected, with various restrictions on economic links
to use, in order to ensure sustainable renewal of
resource potential, to maintain existing biodiver-
sity.

The issues of development and management of
ecological frameworks in the modern world are
the work of many authors (Bobylev et al., 2001;
Narbut et al., 2002; Mirzekhanova & Narbut, 2013;
Nizovtsev & Erman, 2015; Kalmanova, 2016, 2018;
Santos et al., 2018 and others), who consider is-
sues of improving environmental management
systems, offer different theoretical approaches to
solving the organization of ecological frameworks
necessary for the preservation of natural ecosys-
tems and increasing agroforestry productivity.
When creating the ecological frameworks of ter-
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ritories, various research methods are proposed:
information-analytical, comparative-geographical,
the method of route survey of the territory, and
cartographic. The theoretical and methodological
basis for creating ecological frameworks is con-
tained in the scientific works of specialists in the
field of geography and city ecology (Tyutyunnik,
1990; Purdik, 2000; Kolbovsky, 2013; Kalmanova,
2015; Kolomyts, 2018 and others).

When determining the role of ecological frame-
works, the concepts of structure and their compo-
sition, as well as management issues, are impor-
tant.

Narbut (2015), believes that in accordance with
the modern concept of “geographical system”, the
ecological framework of the territory is not a sys-
tem. It is a collection of elements of a certain ob-
ject, which does not have general control, and the
elements that make up the ecological framework
have different subordination. This is a set of geo-
systems that ensures the development of the ter-
ritory through the preservation of the ecological
functions of the carcass elements and the variety
of natural complexes included in this set. Despite
the fact that the location of individual elements in



’m

the territory of one administrative subordination,
they are managed not as territorial, but as sectoral
systems. It is noted that, not being a system, the
ecological framework of the territory is a special
way of environmental management, in contrast to
the traditional departmental management, is ter-
ritorial.

On the example of the ecological framework of
the city of Khabarovsk, it is shown that the eco-
logical frameworks may include objects that are
privately owned or long-term leased. So, the eco-
logical framework of the city of Khabarovsk (for-
est park green belt) includes natural monuments
of the regional level and protected areas of local
importance, but each of these groups has its own
subordination. Administrative authorities for road
management and external beautification are re-
sponsible for the green space planting in only a
small part of the city. It is noted that, the ecological
framework does not have a single management,
which leads to a lack of organization of the system.

Under the current conditions of creating the in-
stitution of private ownership of land in Russia, in
the absence of non-normative documents of the
environmental component governing this process,
it has intensified the development of proposals to
include an ecological framework in the process of
legal and territorial zoning of lands of various cat-
egories.

One of the priority areas of environmental protec-
tion in the context of the transition to land priva-
tization is the development of legal technologies
for creating an ecological framework of territories,
and its inclusion in the system of territorial zon-
ing of land becomes a more effective mechanism
for creating ecological framework. Furthermore,
activities on the implementation of environmen-
tally oriented zoning of territories, in the context of
land reform, as well as the granting of legal status,
should be carried out by local authorities that are
interested in maintaining their ecological potential
(Bobylev et al., 2001).

Elizarov (1998) offers a strategy for withdrawing
steppe nature management from the crisis, based
on the need to create ecological frameworks of
territories that allow preserving and improving the
quality of biological resources. The author believes

that already existing departmental measures of
environmental regulation of environmental man-
agement should apply to environmental frame-
works. There is a need to introduce the legal status
of ecological framework lands, restoration of natu-
ral ecosystems, organization and creation of new
protected areas, etc.

To identify proposals for the creation of ecological
corridors in the Brazilian region, the Atlantic for-
est was used as an example (Santos et al., 2018).
It was noted that this type of forest ecosystem is
an intensely fragmented and globally important
ecological point. For analysis, we used indicators
of landscape ecology based on a map of forest
fragments. The proposed corridors are based on
the analysis of the least costly paths taking into
account land use, slope, permanent conservation
areas and the size of forest fragments. Although
the predominant class sizes in the study area are
small fragments, the analysis of landscape ecology
showed good environmental quality for fragments
larger than 100 hectares that do not lose their cen-
tral area even at the largest edge distances. Poly-
gons with forest fragments were selected on the
map of land cover and land use, and forest frag-
ments were identified that were classified accord-
ing to their size:

- very small (<5 ha),

- small (5-10 ha),

- medium (10-100 ha),

- large (> 100 ha).

Conflicts in land use have shown that fragments of
the corridors are located in a matrix in which pas-
tures predominate. Within the framework of the
proposed corridors, there are mainly irrationally
used lands, which does not comply with environ-
mental legislation. The proposed corridors were
effective in using the largest fragments, which
have the smallest edge effect and provide the nec-
essary support for most wild animals.

According to Canadian authors (Albert et al., 2017)
designing and developing interconnected land-
scapes is one of the most common strategies for
achieving biodiversity and forest ecosystem con-
servation goals. The challenge is to simultaneously
meet the needs for combining several species at
different spatial scales in the face of uncertain
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climate change and land use. To assess the con-
tribution of residual habitat fragments to the con-
nectivity of regional habitat networks, a method
has been developed to integrate uncertainty in
climate change forecasts for land use with the lat-
est advances in the study of network connectivity
and spatial, multi-purpose conservation priority.
The authors used modeling of changes in land use
to study the resilience of species networks to al-
ternative development paths. The identification
of connectivity criteria along with habitat quality
criteria for designing protected areas was effective
in terms of the number of areas that needed pro-
tection, and did not necessarily increase the trade-
offs between conservation criteria. Establishing
environmental priorities based on the quality of

the environment has allowed us to maintain a sig-
nificant share of the region’s connectivity, despite
the expected loss of habitat due to climate change
and land use. The application of connectivity cri-
teria along with environmental quality criteria for
designing protected areas was effective in terms of
the number of areas that need protection and did
not necessarily increase the trade-offs between
conservation criteria. The method and results are
already being applied in Montreal and its environs
and are well suited for the design of ecological
networks and green infrastructure for the con-
servation of biodiversity and ecosystem services
in other regions and areas, in particular in the re-
gions around large cities where the connection is
critically low.

3. CREATING ECOLOGICAL FRAMEWORKS FOR THE CONSERVATION OF NATURAL
RESOURCES IN RUSSIA (EXAMPLES) / ©OPMUPAHE EKOJTIOLLIKMX OKBUPA 'Y
LUW/bY 3AWUTUTE NPUPOAHUX PECYPCA Y PYCUIU (MPUMIEPU)

On the territory of the Russian Federation in dif-
ferent regions, all authors agree on the critical
importance of ecological frameworks for the
conservation of ecosystem biodiversity. At pres-
ent, the recognition of preserved ecosystems as
part of the ecological framework is apparently
the only way to protect them from complete de-
struction.

When developing the natural-ecological frame-
work of the reserve, a technique involving 4
stages is often used (Nesgovorova et al., 2018):

- Stage 1 - analysis of the landscape structure
of the territory, which includes conducting a
landscape analysis of the territory in order
to identify natural and anthropogenic factors
in the formation and functioning of natural
processes on the territory of the reserve, as
well as assessing the environmental situa-
tion on the territory of the reserve (accord-
ing to the criteria of tension, disturbance).

- Stage 2 - the selection of existing elements of
the ecological framework, monitoring in or-
der to identify their impact on the ecological
situation of natural complexes.

- Stage 3 - substantiation of environmental
protection measures or restrictions on use,
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especially in need of protection of natural
resources, nature objects, and the design of
new ecological paths.

- Stage 4 - the creation of a functional planning
model of the natural-ecological framework
of the reserve and the establishment of pro-
tection and use modes.

This technique allowed us to conduct an initial
survey of the state of the reserve, to obtain
empirical materials for an additional, more in-
depth analysis.

The area of Krim served for the development of
methodology and general algorithm for the cre-
ation and use of cartographic and geographical
information model of the ecological framework
of the territory, as important components of
ecological management of the territory of the
republic (Karpenko et al.,, 2015). The authors
see the environmental system as an ecological
framework, which ensures the environmental
sustainability of Krim, prevents the loss of bio-
diversity and landscape degradation. The pa-
per shows the structure and creation of a geo-
graphic information database for the design of
an ecological framework. The mapping of the
ecological network was based on the use of ex-
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peditionary research data with mapping of the
areas most valuable for biodiversity conserva-
tion. These territories, promising for conserva-
tion, in accordance with the selection criteria
are assigned to various structural elements of
the ecological framework. The developed da-
tabase of the cartographic and geographic in-
formation model of the ecological framework
presented in this work is a structural element of
the constantly updated geographic information
territorial database of the region. This makes it
possible to conduct on-line (monitoring of the
state and spatial changes) monitoring studies of
all eco-frame objects, as well as perform calcu-
lations of various parameters and make adjust-
ments to the program of cartographic modeling
of the sustainable development of Krim terri-
tory.

Zelenskaya (2016) proposes the development of
an ecological framework in a district with a pow-
erful industrial infrastructure and developed
agriculture. The paper provides an analysis of
the current state of the ecological framework of
the Zhirnovsky district of the Volgograd region,
identifies and substantiates specially protected
natural areas that make up the main nuclei of
the planned eco-frame, as well as reference
natural territories that are planned to be with-
drawn from economic activity, with the assign-
ment of the status of specially protected natural
territories to them. The model of the ecological
framework of the Zhirnovsky district proposed
by the author is based on the spatial interac-
tion of natural components through a system
of ecological corridors that promote the spread
of living organisms that support the sustainable
development of the district. This will contribute
to the conservation and restoration of biological
diversity within unmodified and unique natural
complexes, in the future it will allow to increase
the species and quantitative composition of flo-
ra and fauna within the boundaries of specially
protected natural territories and increase the
distribution areas of living organisms in the re-
gion itself.

Georgica (2011) also notes that the entire re-
gional network of protected areas should be
built on the principle of nested blocks of an eco-

logical skeleton of different levels - lower-level
allotments are located inside larger ones, i.e.
elements of the lower level are hierarchically
nested in the sphere of the ecological frame-
work of the upper. During the planning work,
the creation of an ecological framework should
be based on a number of principles, including
those based on population ecology. Since bio-
diversity is the most important strategic goal,
derived from landscape diversity, the following
main principles are put forward by the author:

- the principle of landscape diversity, i.e. the
representation in the system of protected
areas of all types of natural ecosystems to-
gether with ecotones;

- the principle of viability, i.e. creation of con-
ditions for self-sustainability of the viability
of populations of all indigenous species in a
natural ratio of numbers and within natural
boundaries for a long period;

- the principle of maintaining natural process-
es, periodic natural events leading to succes-
sion of a different type;

- the principle of sustainability, planning and
organization of ecosystems that would be re-
sistant to short-term and long-term changes
in environmental conditions and would be
able to maintain the evolutionary potential
of organisms for many generations.

One of the important parts of any ecological
framework is forest-park green belts located
around large cities and other settlements. The
creation of forest park green zones around ur-
ban agglomerations is of particular importance,
because such belts help to solve many impor-
tant bioclimatic, environmental and socio-eco-
nomic problems.

Semenyutina & Svintsov (2015) developed prin-
ciples and technological measures for arranging
degraded territories and forests of recreational
importance in the conditions of an arid climate,
which allow vacationers to be accommodated
in the territory, taking into account all aspects
of the environmental impact and especially
carefully on the most vulnerable objects. In ad-
dition, it was determined that the influence of
woody plants on the formation of the phyto-
environment of urbanized territories under the
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conditions of anthropogenic load is reduced by
the arrivals of the species composition of green
spaces in settlements of sparsely forested re-
gions. The fact of the need for updating and
reconstruction of the existing green fund (Pod-
kolozin, 2011) has been established. A change
in the functioning conditions of woody vegeta-
tion of ecosystems is shown in connection with
a significant anthropogenic load and weather
anomalies.

Forest park green belts are created around ur-
ban agglomerations in many countries. In the
article by Balaeva (2015) the modern domestic
and foreign urban planning experience of form-
ing a forest park belt of agglomerations and re-
settlement systems is considered, in particular,
the direction of a spatially functional organiza-
tion, as well as the mechanisms used to regulate
the development of a forest park belt.

Lashevsky (2017) considers the development of
green spaces around cities and gives examples
from world practice (London, Liuzhou, Minsk,
Astana, Crimea). In the territory of the Russian
Federation, forest park green belts to one de-
gree or another are created in the Moscow and
Smolensk regions (Vatlina & Voitenkova, 2018).
In the works, the modern domestic and foreign
urban planning experience of forming a forest
park belt of agglomerations and resettlement
systems, in particular, directions of a spatially
functional organization, as well as applied mech-
anisms for regulating the development of a for-
est park belt, is considered. A theoretical model
of the zone planning structure of the forest park
belt of the largest city is proposed. Based on the
analysis of foreign experience in legal regula-
tion and the practice of creating green belts, the
legislation of the Russian Federation in this area
is evaluated. The basic elements of the legal re-
gime of forest park green zones are revealed,
such as the composition, restrictions on activi-
ties, the main directions of use and protection
of the territory of the forest green belt.

The latest edition of Federal Law dated
10.01.2002 No. 7-FZ(asamended on 12.31.2017)
“On Environmental Protection” determined the
need to create forest park green belts to limit
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the regime of natural resource use and manage-
ment and preservation of natural ecosystems.
At the same time, studies of this important issue
are quite disparate in nature and do not offer
a methodological apparatus for creating forest
park green belts and their environmental and
economic assessment. The economic assess-
ment of forest park green belts is complicated
by the lack of economic standards for the costs
of creating, maintaining, operating and recon-
structing forest park green belts.

The ecological framework of a territory of any
rank should include forest strips, which have a
significant impact on increasing the productivity
of agricultural ecosystems.

Rodin & Rodin (2003) while studying the an-
thropogenic transformation of the nature of the
steppe and forest-steppe, also note that this
process contributed (contributes) to an increase
in the area of agricultural land, stabilization of
its borders, expansion of disturbed territories
while reducing natural habitats, led to soil deg-
radation, and reduced productivity pastures,
pollution and even extinction in some cases of
the rivers of brooks, which caused a decrease in
the species composition of animals and birds.
This led to erosion processes and other adverse
factors that adversely affect the natural land-
scape. As a result, pre-existing natural ecosys-
tems were disrupted. In this regard, one of the
ways to solve the issues of restoration and trans-
formation of the landscape of the steppe and
forest-steppe is environmental optimization and
scientifically based arrangement of territories,
which is achieved by creating an interconnected
system of bio natural and artificial origin (forest
strips) that form the ecological framework.

The primary tasks in organizing the ecological
framework are: conducting landscape mapping
of the region using (Geographic Information
System — GIS) technologies in order to identify
areas where it is advisable to form an ecologi-
cal framework that ensures the formation of
an interconnected system of its elements, in-
cluding forest objects, steppe and meadow
areas and water areas; identification of valu-
able biological points of view of natural bio-
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topes and their certification; implementation
of measures ensuring the preservation and
improvement of the identified valuable natural
habitats, including the maintenance of organic
nature management in them; development of
a project to create the missing elements of the
ecological framework. Solving the tasks associ-
ated with the implementation of all measures
will stabilize and improve the state of natural
and agricultural ecosystems.

Currently, the state of forest strips, at least in
the Central Black Earth region, leaves much to
be desired. This is primarily due to the signifi-
cant age of the rocks that form them, as well as
the absence of at least the minimum required
care. At the same time, the importance of forest
strips for the conservation and maintenance of
various ecosystems is confirmed by the work of
many authors.

4. CONCLUSIONS / 3AK/bYHLIN

The reduction in the area of natural ecosystems
leads to a significant reduction in the biodiver-
sity of the most diverse groups of organisms.
The extinction and significant reduction of spe-
cies (very often even background for certain
territories) leads to a decrease in genetic biodi-
versity, and, as a consequence, a disruption to
evolutionary processes.
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U3Bopg,

CaBpeMeHu NPUCTYNKM pPa3Bojy NPUPOAE YCMjepeHU cy Ha popmmupatse cucTeMa O4PMKMBOT Pa3Boja
KOjU Ce OAHOCM Ha CTaNHO nobosbluarbe yTULAja APYLUTBA Ha CTakbe NPUPOAE Ha TakaB HauuH
43 Taj yTMLAj OCTaje yHyTap eKOHOMCKe cnocobHocTn bruochepe, Tako fa NPUPOAHA OCHOBA 3a
bYHKLMOHUCaHe YoBjeuaHCTBa Huje yHUulTeHa (Razgulyaev, 2010 ). JeaHa og, rnaBHMX KOMMNOHEHTH
npupoge cy wyme. lyme ajenyjy Kao cneunounynn “egndumkatop”, WTo Mma rnobanHu yTmuaj Ha
CTakbe CBUX eKocucTema y ycnosuma nosehaHor aHTPOMOreHor NpUTUCKa, CMakberba buonolke
Pa3HONUKOCTN N CMatbeHa NMPOAYKTUBHOCTM NPUPOAHUX €KOCUCTEMa. EKonowku OKBUP BESIMKUX
pervja obMYyHO NpeacTaB/ba KOMBUHALMja HEFOBMX EKOCUCTEMA Ca UHAMBUAYANHUM PEXMMOM
ynpaB/bakba 3a CBAKO NoApydyje na ce Tako ¢opmupa NpoCTOPHO OpraHM30BaHa MHOPACTPYKTYpa
KOja noapKaBa eKOIOLWKY CTabUAHOCT TepuTOopUja, cnpeyvasajyhn rybutak 61MonoLLKe pasHOAMKOCTH
W gerpagaumjy kmoTHe cpeamHe (Narbut, N.A. 2015). KoHuUenT pasBoja €KONOLKMX OKBMpaA
CacToju Ce 04, MpeXKe Nogpyyja HUXOBUX EKOCUCTEMA Koja cy MehycobHO noBe3aHa anu Mog jakum
€KOHOMCKMM yTuL@juMma Kako by ce ocurypana oapvea obHoBa pecypca M bronoLlKa pasHOANKOCT.
Mpu cTBapakby €KOJIOLWKMX OKBMPA TepUTOpUja Npeanaxy ce pasivunte UCTParkMBauke meToae:
MHGbOPMaALMjCKO-aHANNTMYKA, KOMMapaTUBHO-reorpadcka, MeToga pyTUHCKOT Nperiesa Teputopuja
M KapTorpadcka. EKONOLWKM OKBUP YMHU CKyn BMO-reo-cuctema Koju ocurypasa pa3Boj TepuTopuja
KPO3 04yBatbe eKONOLIKMX PYHKLMja eleMeHaTa CKyna U pasHUX NPUPOAHUX KOMMEKCA YK/bYYeHUX
y 0Baj CKyM. Y eKO/IOLWKMM OKBUPMMA LUYMCKUX Nogpydja buoamsep3nTeT je BeoMa 3HayajaH jep
nogp:asa cnepehe Hayena: nejsaxkHe PasHOAMKOCTU, OAPKMBOCTU, Pa3BOja NPUPOLHMX NPoOLLeCa,
nAaHWpare U opraHmn3aunjy ekocuctema. Ha npumjepruma mnctpaxkmeara y Pycuju KoHcTaToBaHO
je cmarbere noapydja NPUPOSHUX eKocucTeMa (MOCeBHO LWYMCKMX) WTO AOBOAM A0 3HAYajHor
CMatberba BMoNoLWKe Pa3HONMKOCTU Hajpa3IMYUTU]UX TPyna opraHu3ama. Msymmparbe v 3Ha4yajHo
CMatbere BPCTa J0BOAM A0 CMakberba reHeTCKe 04HOCHO HUOoNOLLKE Pa3HOIMKOCTM @ TO HacTaje U
Kao noc/beanua nopemehaja eBonyLMoHMX npoueca. Ha nnaHeT 3em/by Kao pesynTaTt NpUpoaHUX
a nocebHO aHTPOMOreHMX yTuLaja y NoC/befbUM AeleHrjama CTa/HO Ce CMakbyje NOBPLUMHA LWYMa.
CTmy Be3u, CTBaparbe NpUMjepPeHMX PasIMYNTUX EKONOLWKMX OKBUPA HeCYyMbMBO he ZonpuHujeTn
pjelaBary jeAHOr oA, raBHUX nNpobaema Halwer BpemeHa - o4yyBakba 6MOMOLKE Pa3HOMKOCTH
LYMCKUX eKOCUCTEMaA.

K/byuHe pujeun: eKonoWwKM OKBUPU, KOH3epBaLMja, LUYMCKU EKOCUCTEMM
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