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Abstract

Background. The relevance of this study under current conditions is determined
by arange of factors reflecting dynamic changes in the socio-economic sphere, tech-
nological progress, and the environmental situation. It also addresses the urgent task
of defining effective rights and obligations of land relation participants, along with
planning and improvement requirements for populated areas. This work involves
developing and implementing up-to-date territorial planning documentation, which
serves as the foundation for rational and sustainable territorial development. The
role of these documents in urban development is critically important, and without
them, competent and well-founded planning is impossible.

Purpose. Based on the balance between the various uses of the territory, we dis-
cuss an integrated approach to development, including areas with limited suitability
for development, through the application of comprehensive development strategies
and advanced technologies for their realization.

Materials and methods. A systems approach was applied, in which territorial
zoning decisions account for environmental safety and vertical planning aspects of
territorial zones. The concept of adaptive geodetic monitoring is emphasized, in-
volving the dynamic adaptation of measurement methods to changing conditions
and precision requirements. Classification methods are used to systematize geodetic
measurement technologies.

Results. At the theoretical level, modern functional zoning technologies for
territorial development of populated areas were systematized, classifying them by
degree of effectiveness and application conditions. Regularities of regional influence
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on the spatial organization and maintenance of populated areas were identified and
scientifically substantiated, allowing for the formulation of principles for adapting
to dynamic changes in the socio-economic sphere, technological progress, and the
environmental situation, as well as tasks for establishing effective rights and obli-
gations of participants in land relations, planning requirements, and landscaping in
populated areas. A significant contribution to the theory of settlement development
lies in substantiating the optimal balance between the legislative framework and
the regulatory basis of territorial planning projects.

Conclusion. The results of this study are important for land use, enabling compre-
hensive and well-founded decision-making regarding the rights and obligations of land
relation participants, as well as planning and improvement requirements for populated
areas. Ultimately, the developed method for comprehensive territorial assessment serves
as a valuable tool for urban planners and decision-makers seeking to optimize functional
zoning, thereby improving the quality of life of residents, promoting sustainable devel-
opment, and ensuring a balanced and sustainable approach to land use.
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zoning; territorial zoning; artificial land plot
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TEPPUTOPUU HACEJIEHHBIX MECT
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Annomauusn
O6ocHoBanMe. AKTYabHOCTh pabOTHI B COBPEMEHHbBIX YCIOBHUSIX 00YCIIOBIIE-
Ha PAIOM (HAKTOPOB, OTPAKAIOIINX TUHAMHUYHBIC H3MEHEHUS B COIHATBHO-IKO-
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HOMHYECKOH cepe, TEXHOTOTUIECKOM MTPOrPecce W SKOJIOTMIECKON CUTyaluH, a
TaK)Ke SBJISIETCS aKTyalbHOW 3anadeit uist popmupoBanus 3()(HEKTUBHBIX MpaB U
00513aHHOCTEH Y4aCTHHKOB 3eMeJIbHBIX IIPABOOTHOLIEHUH, TpeOOBaHNUI MITaHUPOB-
K{ U OIIaroycTpoiicTBa TeppUTOPHH HACEIECHHBIX MECT. JlaHHas IeSTEIbHOCTD 3a-
KIFOYaeTcst B POPMHUPOBAHHUY U COOTIOICHIY COBPEMEHHOW JOKYMEHTAIMH B cepe
TEPPUTOPHAIILHOTO IIJIAHWPOBAHMS, KOTOPOE B CBOIO OYEPE/b SBISECTCS OCHOBOM
JUI PallMOHAJIBHOTO pa3BUTHA TeppuTopuil. Poib JaHHBIX TOKYMEHTOB B I'pajio-
CTPOUTEJILHOU JEATEIIbHOCTH KpaliHe KoJloccajabHa U 0€3 HUX HEBO3MOXKHO Jallb-
Helllee rpaMoTHOE 1 000CHOBaHHOE TIPOCKTHPOBAHUE.

Ieab. OCHOBBIBAsCH HA PABHOBECHH MEXKY Pa3HOOOPAa3HBIMH BUIAMHU HCIIOJIb-
30BaHUsI TEPPUTOPUH, MBI 00CYK1aeM KOMILUTEKCHBIN TIOJIXO/l OCBOCHHUSI, B TOM YHC-
Jie ¥ HeYyNOOHBIX TEePPUTOPHH, Oiarofapsi MPUMEHEHUIO KOMIUIEKCHOTO Pa3BUTHUS
paboT 1 MPOrpecCUBHON TEXHUKH JUIS UX BBITOJTHEHHUS.

Matrepuajbl U MeToAbl. CUCTEMHBIM MOAXO/: PELICHUS 110 30HUPOBAHMIO
TEPPUTOPUH YUYHUTHIBACT Pa3BUTHE DKOJIOTMYECKOW 0E30MacHOCTH, BEPTHKAJIb-
HOI MJIaHUPOBKU TEPPUTOPUATBHBIX 30H. Ha mepBbIil maH BHIXOJUT KOHILIETILIUS
aIalITUBHOTO I'e01€3MUeCKOT0 MOHUTOPHHTA, IPEATIOIAaraonas JHHaMUIeCKYTO
KOPPEKTHPOBKY METOJIOB U3MEPEHHUH B 3aBUCIMOCTH OT U3MEHSIOLIUXCS yCIOBUI
u Tpe6OBaHHix’1 K TOYHOCTH. Knaccnd)uxauHOHHble METOZBI IPUMEHSIOTCS IS CU-
CTeMAaTU3alNN TEXHOIOTHHA Te0Ie3NIeCKIX N3MEPEHNH.

Pesyabrarbl. Ha TeopeTueckoM ypoBHE NpPOBEAECHA CHCTEMATH3alMs COBpe-
MEHHBIX TeXHOJIOTui (PyHKIIMOHATIBHOTO 30HUPOBAHUS B 00JIACTH TEPPUTOPUATBHO-
IO Pa3BUTHSI HACEIICHHBIX MECT C MX KJIACCU(PHUKAIIUEH 110 CTENeHU 3P PEKTUBHOCTH
U yCIIOBUSIM NPUMEHEHUs. BhIsBICHBI 1 HaydYHO 00OCHOBaHBI 3aKOHOMEPHOCTH
BIIMSIHUS PETHOHAIBHOTO (pakTopa Ha COopep)KaHWE HACEJICHHBIX IYHKTOB, YTO
MI03BOJIMIIO ChOPMYIMPOBATH MPUHIMIBI ATANTALUH ANHAMHUYHBIX U3MEHEHUH B
COLMATIbHO-9KOHOMHUYECKOH cepe, TEXHOIOTHIECKOM MPorpecce M dKOJIOTHYe-
CKOH cUTyaluu ¥ 3a7a4u it GopMUpoBaHus 3PPEKTUBHBIX NPaB U 00s3aHHOCTEH
YYaCTHHKOB 3€MENbHBIX NPABOOTHOLICHUH, TpeOOBaHH TIIAHUPOBKH U Onaroy-
CTPOWCTBA TEPPUTOPUH HACETCHHBIX MECT.

3HaYMMBIM BKJIAZIOM B TEOPUIO Pa3BUTHS HACEICHHBIX MECT SIBJIIETCS 000CHO-
BaHME ONTHMAJIBHOTO OasiaHca Mekay (pyHIaMEeHTaIbHON MOJrOTOBKOW 3aKOHO 1A~
TEJIBHBIX aKTOB M HOPMATHBOB IPOEKTa INIAHUPOBKU TEPPUTOPHUH.

3akurrouenne. Pe3ynbraTsl JaHHOTO MCCIIEOBAaHHUS UMEIOT BaXKHOE 3HAYCHHE
JUIsL UCITOJIB30BaHUA TCPPUTOPUH, ITO3BOJIASA KOMIIJICKCHO IIPUHUMATH O6OCHOBaH-
HBIE PELICHHS KaK IIPpaB 1 00S3aHHOCTEH YIaCTHUKOB 3eMeJIbHBIX PAaBOOTHOILICHHI,
TaK 1 TpeOOBaHUH TUIAHUPOBKHU U 0J1aroyCTpoHCTBA TEPPUTOPUH HACCIICHHBIX MECT.
B koHeuHOM cuére, pa3paOOTaHHBIH METO/ BBISBICHUS KOMILJICKCHOTO M3Y4CHUS
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TEPPUTOPHI IIPEACTABISIET COOOH IEHHBIH HHCTPYMEHT ISl TOPOJICKHX TIIAHUPOB-
[IMKOB U JIML, TPHHUMAIOIIIX PEIICHHs, CTPEMSIIUXCS ONITUMU3UPOBATh QYHKITH-
OHAJIFHOE 30HMPOBAHHUE, YTO MTOMOTAET YITyUYIICHUIO KadeCTBa KH3HU HACENICHNS,
YCTOHYMBOMY Pa3BUTHIO TEPPUTOPHH, a TaK)Ke MOMOTAET COOTIONATh PaBHOBECHE
MEKTy BUIaMH HCIIONB30BaHHSI 3eMEIBHBIX PECYPCOB.

KuroueBble c/10Ba: ncciaenoBaHNe; HAyYHO-UCCIIEA0BATENbCKAS A TEIBHOCTD;
TEPPUTOPHSL; pelibed; BepTUKaIbHAS IUTAHUPOBKA; TPaJOCTPOUTEITBHOE 30HUPOBA-
HHE; TEPPUTOPHANIbHAS 30HA; UCKYCCTBEHHBIH 3eMEeIbHBIN yUacTOK

Jast utmTupoBanusi. OBunnnukoBa, H. I, Bunokyposa, H. B., & Ilerposa, U.
A. (2025). Omnpenenenue JIeHCTBEHHOCTH (QYHKIIMOHAILHOTO 30HUPOBAHUS: pa-
Bau 06H3aHHOCTI/I YYaCTHHUKOB 3€MCJIBHBIX HpaBOOTHOLHCHHﬁ, Tpe60BaHH$[ TIJIaHU-
POBKU U O1aroycTpoiicTBa TEPPUTOPUH HACENCHHBIX MeCT. Siberian Journal of Life
Sciences and Agriculture, 17(6-2), 275-295. https://doi.org/10.12731/2658-6649-
2025-17-6-2-1547

Introduction

Zoning decisions are made based on the following key principles within the
comprehensive organization of the territory [1-5]:

— Focus on intensive use and rational organization;

— Formation of a scientifically sound balance of lands for various purposes,
preservation of specially protected natural areas, agricultural lands, and areas
with valuable historical and cultural heritage, and the development of engineer-
ing and transport infrastructure necessary for the development of the territory;

— Precise differentiation of agricultural, forestry, and nature conservation
lands from urbanized areas, with legislative establishment of appropriate re-
gimes for their functional use;

— Environmental protection and environmental safety; rational use of nat-
ural resources;

— Ensuring the most favorable organizational and territorial conditions for
agriculture.

Materials and methods

Environmental and social challenges: land degradation: 25% of agricultural
land is subject to erosion, salinization, and oil pollution. Legal mechanisms for
the conservation of such lands (Resolution No. 830) are poorly implemented
due to regulatory gaps.

To maintain records of natural resources, achieve their proper and sustain-
able use, and ensure adequate protection, zoning is required for each territorial
zoning of a settlement area.
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Fig. 1 shows the documentation used to determine the zoning of each ter-
ritorial zoning.

Schemes for land
resources’ use and

protection
Urban
planning A :
documents Other . Land management
documentation schemes
at the level of
the Russian
Federation
regions and their
municipalities
Land Environmental
management protection
documents documents
Fig. 1. Documents for zoning the territory
Results

Each territorial zoning has a specific legal status determined by its purpose.

The legal nature of functional zoning is shown in Fig. 2.

Studying this judgment, one can also conclude that the Supreme Court of the
Russian Federation’s Ruling of June 24, 2009, in Case No. 78-G09-22, which
notes that the definition of functional zones in the master plan constitutes the
projected development of municipal territories, confirms this.

The establishment or modification of the boundaries of settlement areas is:

1. Approval or modification of the master plan of an urban district or settle-
ment, reflecting the boundaries of settlement areas located within the boundaries
of the corresponding municipality.

2. Confirmation or reorganization of the territorial planning scheme of a
municipal district when changing the boundaries of rural settlement areas, in-
cluding territories located outside the boundaries of settlements.



280 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

Establishing
functional zones
_ . .
Territorial Determining the federal,
development . _f_ehglonﬁl, anc:1 lloocalt_l
pla_n_nins . acilities planned location
| S—
A
Functional zoning
legal nature

Fig. 2. Legal nature of functional zoning

It follows that when territorial planning documents are amended based on
changes to the boundaries of the land category of settlement areas, the legal
status of the land is affected. The Urban Development Code of the Russian
Federation regulates territorial planning documents in their decision-making
and implementation. These decisions can be made or implemented based on a
functional zone map, which is a crucial part of municipal territorial planning
documents. A decision made or implemented based on such a map (but not the
map itself) may affect the rights and obligations of parties to land relations.

Functional zoning can indirectly influence the rights and obligations of par-
ties engaged in land relations [6].

The functional purpose of zones is determined upon the entry into force of
the regulatory legal act approving the relevant municipal territorial planning
document.

A system of interconnected natural and natural-anthropogenic territories,
ensuring sustainable development and functioning of ecosystems, as well as
the conservation of biodiversity, is entering the urban development sphere as a
key component in the process of renovating the foundations of territorial plan-
ning, designed to conserve natural resources while addressing issues related to
the protection of natural areas.

In urban planning and land use engineering, territorial zoning are closely
linked to vertical grading. Their interaction is based on the fact that the desig-
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nation of zones determines the requirements for the terrain, and vertical grading
ensures the technical implementation of these requirements.

Vertical grading refers to the process of designing and grading land plots to
create favorable construction conditions and comfortable terrain.

To achieve these objectives, vertical grading must include work to modi-
fy elevations, slopes, and terrain forms. The objectives of vertical grading are
shown in Fig. 3.

Objectives
Terrain optimization Water disposal Ensuring transport Integration with
F organization accessibility elllltgltl‘fs&l;g

Fig. 3. Vertical grading tasks

The stages of vertical grading are ordered steps aimed at creating a stable
and level ground surface [7-10]. The stages are divided into:

— Design (development of a project taking into account slope, drainage,
and other requirements);

— Terrain modification (topographic survey);

— Excavation work (cutting, adding soil, creating embankments and
trenches);

— Drainage system installation (laying canals, pipes, and other elements
for water drainage);

— Landscaping (final landscaping and preparation of the site for use).

The main tools and methods of vertical grading are presented in Table 1.

Table 1.
Basic tools and methods of vertical grading
Vertical grading tools Vertical grading methods
Geodetic measurements Determination of elevation marks
Software CAD systems for design (e.g. AutoCAD, Civil 3D)
Cartographic materials Topographic plans and maps
Design methods Profile method, contour method, design elevation method

Modern scientific developments in the field of geodetic monitoring are char-
acterized by several fundamentally new approaches. The concept of adaptive
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geodetic monitoring, which involves dynamically adjusting measurement meth-
ods depending on changing conditions and accuracy requirements, is becoming
increasingly prominent.

Research into the integration of heterogeneous geodetic data is of signifi-
cant scientific interest. Methods are being developed for the joint processing
of results obtained using:

— Satellite positioning systems (GLONASS/GPS);

— Electronic tacheometry;

— Airborne and terrestrial laser scanning;

— Aerial photography from UAVs.

Particular attention has been given to the automation of geodetic support
processes, including the development of intelligent decision-support systems,
automated measurement-quality control algorithms, and specialized software
packages for spatial data processing.

An important area of scientific research is the development of multi-level
systems for assessing the accuracy of geodetic measurements. Such systems
include:

1. Operational monitoring during fieldwork.

2. Office verification of compliance with regulatory requirements.

3. Expert verification of results.

4. Monitoring the stability of geodetic markers.

The methodological basis of modern research in the field of geodetic sup-
port for land management is based on a combination of theoretical and practical
approaches. The theoretical component includes an in-depth analysis of regu-
latory documents, scientific publications, and best practices in the organization
of geodetic work.

Classification methods are used to systematize geodetic measurement tech-
nologies according to a variety of parameters:

— achievable accuracy;

— productivity;

— cost;

— dependence on external conditions;

— complexity of implementation.

Modeling of technological processes is carried out using:

— mathematical models of measurement accuracy;

— computer simulators of field conditions;

— digital twins of territories;

— predictive models of boundary changes.
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Experimental methods are aimed at a comparative analysis of various geo-
detic measurement technologies in real-world conditions. Particular attention
is paid to assessing:

— the resistance of methods to external interference;

— reproducibility of results;

— labor intensity of processes;

— economic efficiency.

The mathematical apparatus of the research includes:

— statistical methods of data processing;

— correlation analysis of parameters;

— methods of optimizing technological processes;

— decision-making algorithms under uncertainty.

Geodetic support includes a set of methods and technologies aimed at accu-
rately determining the boundaries of plots, terrain, and other parameters neces-
sary for cadastral registration, design, and construction. Modern technologies
(GNSS, UAVs, GIS) significantly accelerate and improve the accuracy of geo-
detic work.

Discussion

Vertical grading activities are carried out prior to the development of resi-
dential areas.

One of the fundamental principles of vertical grading is the preservation of
natural topography, achieved with minimal excavation work. Regardless of the
terrain modification, the preservation of the soil cover must always be taken
into account [11].

Vertical grading leads to changes in the natural topography. Even if it meets
planning and landscaping requirements, it can be adjusted to achieve optimal
conditions. The volume of excavation work during terrain modification depends
on the complexity of the original landscape, the presence of difficult areas, and
the planning decisions for the entire territory or its individual elements.

As arule, according to urban planning, there are virtually no territories that
are perfectly suitable for urban development. Due to such problems, some cit-
ies are faced with construction on very unfavorable terrain. To implement such
construction, landscaping and engineering preparation of the area must be car-
ried out in advance.

It is also worth noting that there are no territories suitable for development
in their natural state. Therefore, vertical grading and surface drainage are es-
sential for all areas, including the development of topographically challenging
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sites. With the use of new methods and equipment, such development is be-
coming possible.

Cities located in areas with particularly rugged terrain are vulnerable to wind
and thermal conditions. Even basic street ventilation in these areas is very dif-
ficult, and this is taken into account during layout.

The most demanding conditions, requiring minimal surface gradients, oc-
cur in zones allocated for rail transport and industrial use. Residential areas are
next; they can be located with significant slopes, but they present a number of
disadvantages that force adaptation to the terrain. Recreational areas are less
demanding, due to their greater freedom in terrain [12-14].

To preserve the existing natural landscape and ensure rational use, a number
of measures must be taken to modify the existing functional zoning. Therefore,
when assessing the effectiveness of functional zoning, it is necessary to address
a range of issues related to the design, construction, and operation of intercon-
nected infrastructure facilities. The natural topography of each territory must be
taken into account during its development. Design may require modifications
to the topography depending on the site’s intended use and planned functions.

The location of residential microdistricts, primary urban development units,
green areas, parks, and other facilities must be justified during the design and
construction of settlement areas. Cultivation technologies for land planned for
agricultural use must also be considered.

The area under consideration for this study is the Rostov Region, in the city
of Rostov-on-Don.

Zones within the boundaries of territories occupied
by wban forests, squares, parks, beaches, urban
gardens, ponds, lakes, reservoirs, beaches

Zones within the boundaries of other territories used
and intended for recreation, tourisim, and spoits

Fig. 4. Composition of territorial zoning for recreational purposes

In a rapidly changing world, functional zoning and the calculation of rec-
reational loads in settlement areas are becoming not only essential for solving
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current problems but also an important foundation for shaping the sustainable
future of cities and settlement areas. The development of territorial zoning
should become an active tool in the hands of society, capable of responding to
the challenges of the times and creating a comfortable living environment for
all citizens. Recreational zones are areas occupied by village forests, public gar-
dens, parks, gardens, ponds, lakes, reservoirs, beaches, and natural landscapes.
The composition of territorial recreational zones is shown in Fig. 4.

Territorial zoning may include specially protected areas. Specially protected
areas may include land plots with special environmental, scientific, historical,
cultural, aesthetic, recreational, health, or other valuable significance.

The composition of territorial zoning of specially protected areas is shown
in Fig. 5.

Lands of special environmental, scientific,
listorical, cultural, aesthetic, recreational,
recreational and other particularly valuable
significance

Fig. 5. Structure of specially protected territorial zoning

Areas prone to flooding, gullying, or high groundwater levels must be care-
fully studied, as these areas are considered difficult or impossible to build on
without significant engineering and landscaping measures and are considered
unsuitable or unsuitable for development. Bringing the site to the required con-
dition increases the volume of excavation work. This type of work is important
both in terms of volume and cost: the larger the volume, the more expensive
it becomes.

Topography is modified by vertical grading—the movement of soil from
one area to another in the form of cuts and fills. Therefore, it is important to
minimize the volume of excavation work and utilize the existing topography
as efficiently as possible.

Key areas for improvement are:

— Implementation of intelligent decision support systems;

— Development of digital territorial modeling technologies;

— Automation of quality control processes;
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— Integration of various measurement methods;

The practical implementation of modern developments requires the creation
of a comprehensive system that includes:

— Regulatory support;

— Training of qualified personnel;

— Technical re-equipment;

— methodological support.

Prospects for the development of geodetic support in territorial zoningde-
velopment are linked to the active implementation of digital technologies, the
development of cloud services for geodata processing, and the creation of dis-
tributed monitoring systems. This will significantly improve the accuracy and
reliability of results in the context of increasingly complex territorial develop-
ment tasks.

Classification methods are used to systematize geodetic measurement tech-
nologies according to a variety of parameters:

— achievable accuracy;

— productivity;

— cost;

— dependence on external conditions;

— complexity of implementation.

Vertical grading design work is carried out at all stages of horizontal planning:
master plan projects; detailed planning projects; and development projects [15].

Territorial planning helps improve the quality of life of the population, pro-
mote sustainable development of territories, and also leads to a balance between
land use.

In the Rostov Region, as in other regions, territorial planning plays an im-
portant role in territorial development. It is aimed at creating favorable living
conditions for the population, ensuring economic growth, and the rational use
of natural resources. In accordance with urban planning regulations for the cat-
egory of lands of settlement areas, zoning of territories will be the assignment
of land plots to territorial zoning.

The planning structure of settlement areas highlights the historically estab-
lished principle of formation (as of 2025).

By and large, the settlement system and planning structure of each studied
settlement area in the Rostov Region were primarily influenced by their devel-
opment processes.

The park area is classified as a multifunctional park zone (according to the
functional zoning map of the General Plan of the City of Rostov-on-Don).
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When analyzing the functional zoning of the park, it is necessary to properly
divide it into zones based on their intended purpose.

Next, to calculate the recreational load, it is necessary to determine the
number of park visitors.

The number of potential park visitors is determined using formula (1).

N=S-p (1),
where N — number of potential park visitors (people);

S — area of the territory within walking distance (ha);

p — population density (persons/ha).

The population density of the study area should be determined using data
from the official website of the district administration.

After the in-kind survey, which must be conducted on weekdays and week-
ends, in the morning and evening, the number of park visitors must be calculated
based on the number of people entering the park per hour.

The recreational load on the area must be calculated in accordance with the
above data.

According to “SP 42.13330.2016 Urban Development. Planning and De-
velopment of Urban and Rural Settlements. Updated version of SNiP 2.07.01-
89,” Section 9 “Recreational Zones. Zones of Specially Protected Areas”: the
estimated number of simultaneous visitors to city parks should not exceed 100
people/ha.

Therefore, according to the in-kind survey, the maximum number of simul-
taneous park visitors should not exceed the standard.

It is important to note that, to preserve the existing natural landscape of the
area and ensure rational use, it is necessary to implement a number of measures
to change the existing functional zoning.

The implementation of urban planning principles—the formation of a city
center, main routes, landscaping systems, social services, and improvements—
is carried out as the city’s master plans are developed.

The key factors that will determine the rational functional zoning of a land
plot in each territorial zoning of the studied settlement for decision-making are
presented in Table 2.

The relevance of research in functional zoning is also linked to the concept
of sustainable development. Therefore, it is necessary to consider not only the
current needs of the population but also the needs of future generations. This
requires the integration of economic, social, and environmental aspects in both
territorial planning and development. Research in this area helps develop strat-
egies that balance development and resource conservation.
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Table 2.
Key factors associated with high-quality functional zoning of a land plot
in each territorial zoning

Factors to consider when making a decision

Insolation Technical condition and
Improvement | reliability of the territory
Structural, technological

Residual value of infrastructure

Noisiness of

and organizational solu- Residual value of buildings
the area ;
tions
Atmospheric | Level of recreation of the
. . Profit assessment
pollution territory
Transport Project profitability with an assessment

accessibility Recreational method of the volume of capital investments

Decision making

One modern solution to the shortage of land designated for construction and
subsequent residential use is the creation and use of artificial land plots located
within the boundaries of water bodies. For example, in 2015, work was com-
pleted in St. Petersburg to create an artificial land plot within the boundaries of
the Gulf of Finland on the western part of Krestovsky Island. The project aimed
to extend the embankment and accommodate transport infrastructure within
this area. Federal Law No. 246-FZ of July 19, 2011, “On Artificial Land Plots
Created on Federally Owned Water Bodies and Amending Certain Legislative
Acts of the Russian Federation,” will help us clarify this issue.

A key feature of artificial land plots is their physical connection to the natu-
ral landmass, making them a direct extension of the earth’s surface. This means
that artificial land plots created by reclamation, backfill, or other technologies
should be considered an integral part of the earth’s surface, not indirect struc-
tures connected to the land only through operational or construction elements.
Thus, artificial land plots possess the fundamental characteristic of natural land
plots—their connection to the earth’s landmass.

However, this also raises the question of how to register this type of structure.
Since, until the moment of commissioning, a real estate object is technically con-
sidered a structure with an attached technical plan, however, after commissioning,
it is recognized as a land plot for which a cadastral plan is required.

Even at the design stage, the process of creating an artificial land plot in-
volves the development of a large amount of documentation to ensure the legal
and technical justification for creating the artificial land plot. However, this
process can be thought of as a sequential chain of regulatory documentation
development.
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The first stage of designing an artificial land plot is the creation of design
documentation in accordance with the requirements of the Urban Development
Code of the Russian Federation and other regulatory acts. In particular, the most
important step here is to develop a land use plan (LUP).

A land use plan for artificial land plots contains a comprehensive set of infor-
mation necessary for the proper creation of the construction project and its subse-
quent operation. Several key points contained in a land use plan can be highlighted:

Description of the artificial land plot. This section includes:

- the method of construction: reclamation, backfill, reclamation, hydraulic
method, or a combination of methods, etc.;

- area. This indicates the total area of the land plot, as well as the areas of
its individual zones and objects, etc.;

— Geometric characteristics: the shape of the described object, boundaries,
topography, and slope;

— Compaction degree: soil compaction requirementsto ensure stability and
prevent subsidence.

— Utilities. These include planned utilities that will be located on the land
plot: water supply, sewerage, electricity, gas, heat, communications, etc.

Environmental aspects:

— Environmental impact assessment: analysis of potential risks of water, air,
and soil pollution, impact on flora and fauna;

— Measures to minimize negative impacts: design solutions for environmen-
tal protection, such as wastewater filtration systems, reclamation of disturbed
land, landscaping, etc.

Functional purpose:

— Type of use: residential, industrial, commercial, recreational, agricultural;

— Planned objects: buildings, structures, roads, transport infrastructure,
parks, squares, etc.

— Architectural and urban planning solutions: design, style, development
concept, architectural solutions for buildings, site planning, etc.

Engineering solutions:

— Utility network designs: road layouts, water supply, sewerage, electricity,
gas, heat, and communications;

— Coastal strengthening: erosion protection, coastal fortification, dam con-
struction;

Reclamation measures:

— Landscaping: planting trees, shrubs, and lawns to improve the ecological
situation;
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— Soil formation: application of organic fertilizers, creation of a fertile soil layer;

— Irrigation systems: irrigation systems to maintain soil moisture.

Implementation stages:

— Construction stages: a description of the phased implementation of work,
from site preparation to completion of construction;

— Implementation timeline: determining the deadlines for each stage of
work;

— Estimate: calculating the project cost, including the costs of materials,
equipment, labor, etc.

A conclusion can be drawn regarding the feasibility of the project, i.e., deter-
mining the environmental and economic feasibility of the work to be performed,
and outlining recommendations for project implementation, taking into account
all the characteristics of the territory.

It is important to note that the territorial planning project is a comprehen-
sive document that must be developed in accordance with laws and regulations,
and all design solutions must be based on the principles of sustainable devel-
opment and environmental safety, which includes the maximum minimization
of negative impacts on the environment. The regulation and specifics of this
process are reflected primarily in Article 45 of the Urban Development Code
of the Russian Federation.

In addition, a land surveying project (LSP) is prepared, which more accu-
rately displays the site boundaries and provides the results of geodetic mea-
surements and cadastral data. Such documentation is primarily required for
subsequent cadastral registration of a plot. This process is outlined in Article 43
of the Urban Development Code of the Russian Federation. Several key points
contained in a land survey project can be highlighted:

Establishing the boundaries and area of the land being formed.

A land survey project establishes the clear boundaries of the land being
formed, including the shape, size, and coordinates of turning points. The coor-
dinates are determined through geodetic surveys using specialized equipment.

Creating cadastral plans of the territory.

Aland survey project is the basis for creating cadastral plans, which are nec-
essary for registering the plot with the cadastral register and entering informa-
tion into the Unified State Register of Real Estate. This procedure is necessary
for obtaining ownership of the land.

Establishing easements and functional zoning of the land being formed.

A land survey project is the basis for developing land planning projects, de-
velopment plans, utility plans, and other documents necessary for the further
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development of the territory. After this documentation is prepared, two import-
ant assessments are carried out: environmental and engineering. The purpose
of these assessments is to understand the extent of the environmental impact
and to determine whether the project is technically feasible.

Conclusion

Validating research results is an important step that enables the verifica-
tion of theoretical conclusions and practical recommendations in practice. This
process involves several essential stages and methods that ensure the effective
validation and implementation of research findings.

The problematic nature of this topic stems from the fact that current Russian
legislation is not adapted to the specifics of the creation and legal registration
of such territories, which gives rise to a complex set of interdisciplinary con-
tradictions. Key aspects of the problem include:

Legal uncertainty

— the lack of a clear definition of an artificial land plot (ALP) in the Land
Code of the Russian Federation (in contrast to Federal Law No. 246-FZ “On
Artificial Land Plots,” which regulates only marine territories).

— conflict of regulations: the creation of ALPs on water bodies requires ap-
proval under the Water Code (Article 11) and Federal Law No. 246; fill territories
on land are covered by the Urban Development Code of the Russian Federation
and Federal Law No. 218, but their geotechnical risks are not taken into account.

Technical and legal conflicts during land surveying

— impossibility of using standard methods: Traditional geodetic benchmarks
“float” on unstable soils; artificial plot of land boundaries are dynamic (e.g.,
due to erosion or backfill).

— cadastral registration issues: Rosreestr requires precise coordinates, but
the permissible error for artificial plot of land, as defined by Order No. 921 of
the Ministry of Economic Development.

Environmental and urban development risks are presented in Table 3.

Economic imbalances

— Financing: inability to obtain a mortgage for construction on artificial land
plots (banks do not accept them as collateral due to legal risks).

— Taxation: the cadastral value of artificial land plots is calculated as for
regular land, ignoring: high maintenance costs (bank stabilization, drainage);
limited-service life (max. 50-70 years for filled areas).

The research topic is relevant to 20+ artificial land plot projects in the Russian
Federation. Its implementation will prevent losses (up to 7 billion rubles/year) and



292 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

create a legal basis for sustainable development of coastal agglomerations. Testing
is planned in pilot regions: Moscow, Kaliningrad, and Vladivostok.

Table 3.
Environmental and urban development risks
Problem Consequences Regulatory gap

Lack of environmental | Pollution of waters, destruc- Federal Law No. 7 «On

impact assessment tion of biological resources | Environmental Protection»
during the creation of (Black Sea, Sochi) does not require an environ-

the artificial plot of mental impact assessment

land for the ISU
Failure to take into Subsidence of soil under SP 47.13330 does not con-
account the load on buildings (example: the re- | tain standards for artificial
infrastructure claimed area of Novy Bereg plots of land.
in Kaliningrad)

Addressing these challenges will not only enhance the quality of recreational
land use but also foster the development of sustainable strategies for the effi-
cient utilization of territories.

The key performance indicators of functional zoning are presented in Table 4.

Table 4.
Key performance indicators of functional zoning
Economic Reducing technical support costs during the modernization of terri-
torial zoning
Ecological Supporting public health through the use of environmentally friend-
ly zoning
Social Living conditions of the population in old and new urban areas must

be gradually equalized and qualitatively improved.

Urban planning | Modernization of the development and planning structure of the
territorial zoning with the aim of increasing the architectural and
spatial qualities of the territory

In our opinion, the proposed indicators for functional zoning in each terri-
torial zoning of the studied settlement will help to efficiently use the territory
and get as close as possible to its rational use.
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