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Abstract. The article conceptualizes the notion of a boundary in modern land
management as an institutional-regime category that transcends the geometric
interpretation of a dividing line. Based on comparative-historical and institutional
analysis, norm-oriented modeling, and formal ontologization (LADM), it substantiates
the transition from a material-geometric to a regime-based ontology of space, where
the boundary functions as an event-relation that constitutes rights, restrictions,
responsibilities, and rent flows. Four structural levels of the boundary-material,
legal, informational, and ecological-are identified, and their supervenient relations
and the causal influence of procedural data validity on the legitimacy of regimes are
demonstrated. The principles of ontological boundary design are formulated (procedural
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constitutiveness, multimodality, adaptability, quality metricity, compatibility and
priorities, value transparency), which enable the integration of legal norms, spatial
data, and mechanisms of land value management. The practical significance lies in
the transition from a “register of lines” to a dynamic regime-based model of space for
cadastral and planning systems, improving decision quality, minimizing conflicts, and
ensuring transparent benefit distribution. The work is positioned as a contribution to the
development of modern land management theory as a fundamental discipline; further
publications are announced concerning regime formalization, GeoBIM integration, and

legitimacy assessment procedures.

Keywords: boundary; spatial ontology; land management; LADM,; institutional
regimes; rights and restrictions; 3D/4D cadastre; interoperability; value capture; spatial

governance.

Problem Statement

The modern system of land manage-
ment is undergoing a profound theoret-
ical and methodological shift. Histori-
cally, its foundation was the geometric
paradigm, within which the boundary
was regarded as a linear representation
of territorial division. Such reduction
ensured technical precision but failed to
reflect the complex nature of space as
a bearer of rights, restrictions, land-use
regimes, ecosystem services, and so-
cio-economic values. As a result, a key
ontological gap has emerged in the sci-
entific theory of land management—the
absence of a holistic understanding of
the boundary’s nature as a phenomenon
irreducible to a physical line or coordi-
nate geometry.

In the contemporary context, a
boundary is not merely a material mark-
er but the result of a complex interac-
tion among legal, economic, environ-
mental, and informational processes.
It represents the spatial form of legal
titles and restrictions, a concentration
of social relations of ownership, access,
control, and responsibility. In the con-
ditions of cadastral digitalization, the
formation of multidimensional (3D and
4D) models of land use, the develop-

ment of spatial planning systems, and
automated management, the classical
notion of a boundary as a static geomet-
ric line loses its heuristic value. Instead,
there emerges a need for a new ontology
of boundaries — one that explains them
as procedural, multilevel, and relational
structures combining materiality, legal
status, informational representation,
and social legitimacy.

Theoretical indeterminacy in un-
derstanding boundaries generates sys-
temic problems: inconsistency of legal
regimes, land-use conflicts, difficulty
of integrating cadastral, environmental,
and urban-planning data, and imper-
fections in assessing spatial value and
constraints. The lack of a comprehen-
sive ontology of the boundary leads to
fragmentation in state land policy, legal
instability, and discrepancies between
physical space and legal reality.

Thus, the scientific problem lies in
the need to reconceptualize the essence
of boundaries in the modern land man-
agement system — to move from a geo-
metric toward an ontological-legal and
regime-based understanding of space.
This involves the development of a the-
oretical model in which the boundary
appears not only as the result of mea-
surement but as a process of constituting
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rights, generating value, reconciling in-
terests, and maintaining spatial justice.
The development of such an ontology of
boundaries is a necessary condition for
building a modern scientific theory of
land management capable of integrating
spatial, legal, economic, and ecological
dimensions of land governance.

The purpose of this article is to
develop the theoretical and method-
ological foundations of the ontology
of boundaries in the system of modern
land management as a fundamental ba-
sis for the transition from a geometric
to a legal-value-based understanding of
space. The research aims to conceptual-
1ze the boundary as a multidimensional
phenomenon — a procedural, legal, in-
formational, and socio-ecological struc-
ture that constitutes regimes of owner-
ship, use, restriction, and management
of land resources.

To achieve this purpose, the follow-
ing objectives are set:

— to substantiate the philosophical
and ontological nature of boundaries as
a category of modern land management
theory;

— to determine the regularities in the
evolution of boundary concepts from
material-geometric to institutional-re-
gime models;

— to identify the key structural levels
of a boundary (material, legal, informa-
tional, ecological) and the interrelations
among them;

— to formulate the principles for con-
structing an updated ontology of bound-
aries capable of integrating spatial data,
legal norms, and land value manage-
ment mechanisms;

— to define the theoretical conditions
for further formalization and practi-
cal implementation of this ontology in
modern land management systems.

The realization of this goal allows

the boundary to be reinterpreted not as
a technical abstraction but as a key in-
stitutional and legal element of spatial
organization, determining the efficien-
cy, justice, and sustainability of land re-
lations in contemporary society.

Materials and Methods

The empirical base comprised three
classes of materials:

(1) historical and legal corpora and
sources concerning the establishment
of boundaries and titles from the earli-
est periods (Ancient Eastern boundary
markers such as kudurru; the Roman
Corpus Agrimensorum Romanorum,;
medieval fiscal surveys like the Domes-
day Book; parliamentary enclosure acts;
the Napoleonic cadastre; the Torrens
system, etc.);

(2) contemporary normative and
standard documents that formalize the
ontology of boundaries in data and law
(UNECE Land Administration Guide-
lines, FAO Voluntary Guidelines on
the Responsible Governance of Tenure
(VGGT), ISO 19152 Land Adminis-
tration Domain Model (LADM), FIG
documents, and national legislation on
cadastre and planning, including the
provisions of the Law of Ukraine “On
the State Land Cadastre”);

(3) spatial and registry data relevant
to the regime-based interpretation of
boundaries (cadastral maps, urban zon-
ing data, property rights registries, and
remote sensing datasets based on pro-
grams such as Landsat and Copernicus).

The methodology combines mul-
tilevel conceptual-institutional analy-
sis with formal data-based procedures.
The comparative-historical method was
applied to identify invariants of bound-
aries across legal systems; institution-
al analysis and property rights theory
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were used to interpret the boundary as
a bearer of regimes of access, exclu-
sion, and responsibility; deontic logic
and norm-oriented modeling were em-
ployed to describe permitted, prohib-
ited, and obligatory spatial relations;
formal ontologization was carried out
within the LADM framework by map-
ping the concepts “object — right/restric-
tion/responsibility — event” onto entities
of cadastral and planning databases;
systems analysis was used to establish
relationships among the material, legal,
informational, and ecological levels,
among others.

Analysis of Recent Studies and
Publications

The ontology of boundaries in land
management has developed at the inter-
section of legal history, the economics
of property rights, and cadastral infor-
mation standards. Ancient Eastern arti-
facts such as the kudurru demonstrate an
early understanding of the boundary as a
legal fact: these were monumental royal
grants inscribed with sanctions for en-
croachment, meaning that the boundary
functioned as a performative act rather
than a purely physical marker [1]. Mod-
ern Assyriological studies clarify that the
kudurru should be interpreted primarily
as legal monuments recording titles and
boundary agreements, not as “boundary
stones” in the literal sense [1].

The Roman tradition codified the
boundary as a synthesis of law, proce-
dure, and technique: the Corpus Agri-
mensorum Romanorum systematized
methods of delimitation, emphasizing
that the legal validity of boundary estab-
lishment is ensured by a public act and
its textual documentation [2].

Medieval fiscal surveys, notably the
Domesday Book (1086), illustrate the

boundary as a basic unit of taxation,
jurisdiction, and proof of title. Histo-
riography consistently interprets the
Domesday as an instrument of land val-
ue accounting and of legal immunities,
granting the boundary the status of an
administrative-legal constant [3—4].

Early modern transformations—the
parliamentary enclosures in England—
shifted the boundary from a mode of
“common use” to a regime of private
exclusivity. Parliamentary records and
academic reviews document thousands
of acts and millions of acres restruc-
tured under enclosure laws, reflected in
detailed plans and a new rent-based log-
ic of the boundary [5-6].

In the nineteenth century, institu-
tions emerged that still define the on-
tology of the boundary. The Napoleonic
Cadastre (1807) established the duality
of “plan-register” and the unified parcel
as the vehicle of fiscal equity; recent
empirical studies confirm the scale and
objectives of this reform [7-8]. In paral-
lel, the Torrens system (South Australia,
1858) introduced the principle of inde-
feasibility of title, whereby the authen-
ticity of boundary and title is guaranteed
by the state register [9].

During the twentieth century, cadas-
tral systems transitioned from a “nar-
row fiscal” to a multifunctional model.
Classical works on cadastral evolution
showed that these systems transcended
fiscal functions to become information
infrastructures serving markets, plan-
ning, taxation, and environmental pro-
tection [10-11]. Simultaneously, GIS
and remote sensing emerged: Roger
Tomlinson’s CGIS project for the Can-
ada Land Inventory inaugurated oper-
ational GIS and revealed the potential
of thematic layering as a new mode of
“seeing” boundaries, as documented in
his original publications and subsequent
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reviews [12-14]. The Landsat program,
launched in 1972, provided a continu-
ous record of terrestrial imagery, insti-
tutionalizing data as evidence of spa-
tial change and forming a foundational
layer for cadastral and planning deci-
sion-making [15-16].

In the twenty-first century, the on-
tology of the boundary was formalized
through international guidelines and
standards. The UNECE Land Admin-
istration Guidelines defined the target
functions of land administration sys-
tems and emphasized the role of basic
spatial units, including those ‘“above
and below surface” [17-18]. The FAO
Voluntary Guidelines on the Respon-
sible Governance of Tenure (VGGT,
2012) anchored human rights and le-
gitimacy of tenure regimes as criteria
of proper land governance, thereby
expanding the boundary’s scope from
geometry to ethics and inclusion [19-
20]. The key framework is ISO 19152
(Land Administration Domain Mod-
el, LADM): the 2012 edition and the
forthcoming 2024-2025 revision unify
the “people—land-rights/restrictions/re-
sponsibilities” model, transforming the
boundary into a formal data entity with
explicit semantics and interoperabili-
ty [21-23]. Parallel to this, the 3D/4D
cadastre program conceptualized the
boundary as a volume in space—time:
FIG publications, thematic reports, and
national roadmaps (notably those of the
Netherlands) describe models of legal
objects, BIM/CityGML integration, and
progressive implementation [24-26].

The theoretical foundation of the
“regime-based” understanding of boun-
daries was provided by the economics
of property rights and the institutional
theory of collective action. The classi-
cal works of R. Coase on externalities
and transaction costs, H. Demsetz on

the evolution of property rights, and E.
Ostrom on rules and boundaries in com-
mon-pool resources explain why bound-
aries constitute rents, conflicts, and
mechanisms of their resolution; these
ideas have been repeatedly incorporat-
ed into land policy and cadastral design
[27-29].

Synthesis of these research direc-
tions yields three robust conclusions
from prior studies: 1) the boundary has
historically evolved from a sacred-legal
act to a digital institution with a ver-
ifiable data chain [1-3, 7-9, 21-23]; 2)
the market-economic and public-legal
functions of the boundary have expand-
ed from fiscal accounting to multifunc-
tional regimes of value and restriction
[10-11, 17-20]; 3) 3D/4D cadastral
models and interoperability standards
have established a foundation for the
formal description of boundaries as vol-
umetric-temporal carriers of rights and
restrictions [21-26].

This defines the current theoretical
gap: the absence of an integrated ontol-
ogy that unites legal, economic, and da-
ta-based interpretations of the boundary
into a single regime model.

Presentation of the
Main Research Material

In global practice, several types of
boundaries are distinguished according
to their ontological status and legal effect:

1) Jurisdictional: state borders, ad-
ministrative divisions, municipal and
special districts (water management,
forestry, port zones);

2) Cadastral: parcel boundaries,
sub-parcels, servitude strips, infrastruc-
ture corridors, rights-of-way and access,
including 3D rights (surface, subsur-
face, building volume) and temporal
limits of rights;
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Table 1. Principles of Ontological Design of Boundaries in Land Management

Example of Application

A fence placed “by sight” between two plots does
not constitute a valid boundary until coordinates
are recorded in the cadastre and ownership rights
are registered.

For a coastal protection zone: physical signs
(material), council resolution (legal), GIS layer
(informational), public hearings (social), and
shoreline ecosystem regime (ecological). Only
together do they function.

For a flood-prone area: if the water level exceeds
X cm once every 10 years, new construction is
automatically prohibited and/or mandatory land
filling is required.

For example, land management documentation
states: boundary point accuracy £0.10 m;
source-survey of 2024; protocol of neighbor
agreement. This allows the owner to understand
the boundary’s reliability.

A power line crosses an area zoned as residential.
The rule applies: the power line protection zone
takes precedence, so housing cannot be built
directly under the wires even if the master plan
allows it.

After construction of a new metro line, nearby
land values increase. Part of the gain, through
property taxes or infrastructure contributions,

Principle Name Essence of the Principle
Procedural A boundary exists only insofar as
Constitutiveness | it is created and confirmed by a

valid procedure (act, registry, public
notice).

Multimodality A boundary integrates five layers:
material, legal, informational,
social, and ecological. Failure in
any layer reduces legitimacy.

Adaptivity The boundary regime changes in
accordance with predefined risk and
data triggers.

Metric Quality Boundary quality is measured by
open metrics: coordinate accuracy,
data  provenance,  procedural
legitimacy.

Compatibility and | Predetermined rules define overlaps

Priorities of jurisdictions and special regimes
and their hierarchy of precedence.

Value Gains and losses from boundary

Transparency or regime changes are disclosed
and fairly distributed under value
capture/sharing rules.

returns to the city for public facilities, while the
remainder stays with owners.

Note: Author's elaboration.

3) Planning: functional zoning
boundaries, protective belts, coastal
buffer zones, sanitary and noise buffers,
risk zones (flood, landslide), and urban
growth boundaries;

4) Environmental and heritage: pro-
tected arcas, biocorridors, buffer zones
of World Heritage sites, archaeological
areas;

5) Resource and agrarian: agricul-
tural land masses, reclamation networks
and their components, irrigation/drain-
age zones, shelterbelts;

6) Sectoral and special-purpose:
right-of-way and protection zones for
power lines, pipelines, transport routes,
aerodrome restriction surfaces, mili-
tary zones, coastal and maritime limits
(shoreline, baselines, water areas).

All these boundaries function as
regime generators: they define permis-
sible, prohibited, and conditionally per-
mitted uses of space, shaping rents and
externalities. Thus, in land management
theory, the boundary is neither an object
nor merely a “line on the ground” but a
category that fixes the mode of existence
of space as an ordered field of rights,
restrictions, and values. Its ontological
type is that of a relation and event, not a
substance. The boundary constitutes the
difference between spatial regimes and
introduces this difference into the insti-
tutional order through rules, procedures,
and representational artifacts. Ontologi-
cally, it is an operational entity—it exists
only insofar as it is maintained through
procedures of establishment, confirma-
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tion, public visibility, and enforcement
(see Table 1).

The boundary has a tripartite struc-
ture. As an event, it arises through con-
stitutive acts-establishment, agreement,
and registration. As a relation, it links at
least two regime domains, setting cor-
relatives of permissions and prohibi-
tions. As a rule, it operates as a norm
of spatial behavior, organizing expec-
tations, sanctions, and rent flows. Thus,
the boundary is not reducible to geome-
try; its geometry is derivative of its nor-
mative form.

In the modal sense, the boundary
defines what is possible, permitted,
forbidden, and obligatory in space. It
is a deontic object: one that structures
rights (ownership, use, exclusion), du-
ties (maintenance, access, tolerance of
impacts), and responsibilities (compen-
sation, restitution, insurance). A deon-
tic ontology explains why one and the
same material plot acquires different
values depending on the regime estab-
lished by its boundary.

The boundary exists simultaneously
in several modes:

* material (marker, fence, natural
barrier),

* legal (title, restriction, servitude),

« informational (cartographic record,
database topology, change log),

* social (agreement, legitimacy, par-
ticipatory procedure),

* ecological (environmental gradi-
ents, impact buffers).

Its ontological stability is a function
of supervenience: failure of any mode
diminishes the evidential validity and
legitimacy of the entire construct.

The boundary may have “thick-
ness” (as a buffer) and volumetric form.
It not only separates but also creates
transitional spaces with their own re-
gimes of compatibility. Mereologically,

it represents a special case of partially
overlapping regions, where components
may be continuous in law yet discrete in
materiality. Topologically, the boundary
is a morphism between regime spaces,
defining rules of intersection, prece-
dence, and hierarchy.

The legal consequences of a bound-
ary are not confined to the surface. A
boundary projects vertically (to subsur-
face, underground structures, aquifers,
air corridors) and temporally (terms of
validity, phases, conditional transitions).
Its identity lies in persistence through
change: it endures not through geometric
invariance but through procedural conti-
nuity and the version chain of data.

Every boundary representation is,
necessarily, an interpretation with un-
certainty. Therefore, the ontology of
boundaries includes epistemic attributes:
accuracy, evidentiality, traceability, sta-
bility, and interoperability. A boundary
acquires causal power through institu-
tions that guarantee record verifiability,
contestability, and enforceability.

The boundary is an operator of spa-
tial value. It endogenizes rents through
access scarcity, regulatory rarity, com-
patibility or incompatibility of uses, net-
work effects, and ecosystem services.
Value is not an intrinsic property of “the
land itself” but an emergent property of
the regime generated by boundary rules.

The normal state of a boundary is
tension of interests. Ontologically, con-
flict is not an anomaly but a mechanism
of regime renewal. The legitimacy of a
boundary derives from procedural jus-
tice, proportionality of restrictions, and
fairness in benefit-burden distribution.
Without these, the boundary degener-
ates into a fact of domination, losing its
status as a publicly justified norm.

In the digital age, the boundary pos-
sesses informational-legal autonomy: a
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registry entry conforming to semantic
and quality standards acquires ontic va-
lidity. Algorithmic zoning, control, and
monitoring procedures become part of
its ontology; hence, transparency, re-
producibility, and auditability are not
matters of programming ethics but con-
ditions of existence for the boundary as
a public fact.

Philosophically and ontologically,
therefore, the boundary is an institution-
ally sustained event-relation that struc-
tures space into regime domains, en-
dowing them with deontic, value-based,
and spatio-temporal dimensions. Its
truth is ensured not by geometry itself
but by the linkage rule — representation
— procedure — enforceability. Within
this framework, the boundary functions
as a basic operator transforming territo-
ry into an ordered space of rights and
values, which constitutes the subject
matter of the modern scientific theory
of land management.

The evolution of boundary con-
cepts within land management reflects
a deep transformation of spatial ratio-
nality-from material-geometric to in-
stitutional-regime. In the initial model,
the boundary was a static spatial marker
recording ownership or territorial divi-
sion, its ontological status determined
by physical attributes such as embank-
ment, river, fence, or boundary stone.
Geometry, measurement, and physical
localization dominated this paradigm.
Later, the boundary acquired legal
meaning—as a form of securing rights
and titles, an element of proof of posses-
sion. Gradually, the transition occurred
toward an institutional model in which
the boundary not only divides space
but structures social relations, creates
regimes of permission and prohibition,
and defines rules of access, responsibil-
ity, and value distribution.

In the digital era, this evolution en-
ters the phase of a regime ontology,
where the boundary functions as an in-
frastructure of data, norms, and proce-
dures-a spatial-legal infrastructure rath-
er than a measurement object.

The modern boundary has a multi-
level structure integrating four inter-
related levels: material, legal, infor-
mational, and ecological. The material
level defines the physical parameters of
space (relief, features, boundary mark-
ers). The legal level determines titles,
servitudes, restriction zones, and usage
norms. The informational level pro-
vides representation within cadastral
and planning systems, including meta-
data, accuracy, traceability, and digital
signatures. The ecological level reflects
the boundary’s interaction with natural
processes-landscape stability, buffering,
and ecosystem functionality.

These levels interact systemically:
legal regimes shape the informational
structure; informational precision af-
fects ecological adequacy; and physical
stability of space constrains the scope of
legal norms. This multilevel integration
is summarized in Table 2.

From the standpoint of systems analy-
sis, the formation of an updated ontology
of boundaries requires three interrelated
blocks of principles. The first is integra-
tive: the combination of geospatial data,
legal norms, and mechanisms of land val-
ue management into a unified ontologi-
cal model. This involves the unification
of the concepts “object,” “regime,” and
“event” in terms of ISO 19152 (LADM)
and harmonization with INSPIRE spatial
standards. The second is procedural: the
creation of procedural logic for the au-
tomated determination, verification, and
updating of boundaries based on sensor
data, governmental decisions, and trans-
actions in registries. The third is val-
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Table 2. Levels of Boundaries in Land Management

and land-use regimes

Boundary Level Core Content Function in the Land Management
System
Material Physical representation of space, natural or | Ensures localization and topographic
artificial boundary elements determinacy
Legal System of titles, restrictions, servitudes, | Establishes the legal regime of space

Informational Data, models, coordinates, LADM/|Represents boundaries in digital cadastral
INSPIRE standards systems

Ecological Natural linkages, buffering, influence on | Maintains ecosystem stability and zonal
landscapes balance

Note: Author s elaboration.

ue-regulatory: the introduction of mech-
anisms for transparent assessment of the
effects of boundary changes, the consid-
eration of ecological and social value,
and the distribution of benefits according
to the principle of public justice.

The theoretical conditions for the
formalization of this ontology are: 1)
recognition of the boundary as a com-
plex event-based entity that possesses
modes of material, legal, information-
al, and ecological existence; 2) use of
a data metamodelling framework ca-
pable of representing multilayered ob-
jects (LADM 2.0, GeoBIM); 3) estab-
lishment of unified criteria for accuracy,
reliability, and procedural legitimacy;
4) integration of cadastral and planning
systems in a mode of semantic interop-
erability; 5) normative consolidation of
the principles of adaptability, compati-
bility, and value transparency.

The implementation of these condi-
tions will ensure the transition from a
“register of lines” to a dynamic regime
model of space, where the boundary
functions as a systemic interface be-
tween law, data, and the environment.

Conclusions from the conducted
research

The problem of the ontology of boun-
daries is a key link in the development

of the modern theory of land manage-
ment as an independent fundamental
scientific discipline. It has been deter-
mined that under current conditions, the
boundary ceases to be merely a geomet-
ric attribute of territory and acquires the
status of a complex institutional-regime
category that integrates the material, le-
gal, informational, and ecological levels
of spatial organization. Its existence is
defined not by physical localization but
by procedural validity, legal legitimacy,
informational coherence, and ecological
rationality. Thus, the boundary emerges
as an active instrument of space con-
struction, not merely its description.

The evolution of boundary con-
cepts-from a material-geometric to an in-
stitutional-regime model-demonstrates a
regular transition from a descriptive to a
normative-procedural type of spatial rea-
soning. This determines the need to create
a new ontology of boundaries based on
the principles of procedural constitutive-
ness, multimodality, adaptability, metric
quality, regime compatibility, and value
transparency. Such a vision enables the
integration of legal norms, spatial data,
and land value management mechanisms
into a single coherent theoretical system.
This integration forms the foundation for
the transition from a cadastral-technical
to an intellectual-ontological level of
land management.

12
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The results of the study represent an
attempt to form a theoretical framework
for the further development of modern
land management theory as a funda-
mental discipline combining legal phi-
losophy, spatial ontology, information
sciences, and ecological economics.
The proposed approach outlines pros-
pects for the formalization of the regime
model of boundaries in digital cadas-
tres, the improvement of spatial gover-
nance systems, and the advancement of
the normative and value basis of public
geospatial policy.

Furthermore, the research results can
be applied in the development of sustain-
able land-use policies, public rent man-
agement, and ecosystem service monitor-
ing. The proposed ontological structure
of boundaries provides a foundation for
building digital “territorial models” that
reflect not only physical but also legal,
socio-economic, and ecological inter-
relations. This enables more accurate
assessment of land value, equitable dis-
tribution of benefits and risks among
stakeholders, and the development of
value capture/value sharing instruments
in public policy. Therefore, the study has
practical significance both for the scientif-
ic substantiation of spatial development
strategies and for applied fields such as
land management, cadastre, territorial
governance, and ecological planning.

The authors regard the obtained re-
sults as the first step toward creating an
integrated scientific theory of modern
land management. Subsequent publica-
tions will focus on the development of
a methodology for ontological spatial
modeling, the formation of a categori-
cal framework for contemporary land
management science, and theoretical
aspects of managing regimes of value,
risk, and justice within the land man-
agement system.
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MapmuH A.T., l'yHbKo /1.A., CuHeyuybKuli A.l.

OHTOJ/IOrIA MEX Y CUCTEMI CYYACHOIO 3EMJIEYCTPOIO: BIf TEOMETPII
A0 PEXXUMY IPAB | LIHHOCTEU

3EMJIEYCTPIN, KAAACTP | MOHITOPUHI 3EME/Ib 3'25: 4-15

http://dx.doi.org/10.31548/zemleustriy2025.03.01

AHomayia. Cmammsa KoHUenmyasizye MnOHAMMA «Mexa» 8 Cy4acHoOMy 3emseycmpoi AK
IHcMmumMyyitiHo-pexcuMHy Kamezaopito, W0 rnepesuulye 2eomempuyHe mpaKkmyeaHHs AiHii nodiny.
Ha ocHosi nopieHAnbHO-icmopuyHo20 ma iHcmumyuiliHo2o aHasni3y, HOPMOOPIEHMOBAHO20
MOOent8aHHsA i hopmaneHoi oHmosoeizayii (LADM) obrpyHmoeaHo nepexio 8i0 mamepianbHo-
2eomempu4Hoi 00 percuUMHOI OHmMosozii Ipocmopy, 0e mexca yHKYIOHYE AK Nooisa-8iOHOWEHHS,
W0 KOHCMUMYyO€E npasa, obmexeHHs, 8i0nogidanbHoCcMi ma peHmHi Momoku. I0eHmugikosaHo
yomupu CmMpyKmypHi pieHi mexi — mamepianeHull, npasosuli, iHpopmauiliHul, ekonoziuHul
— i mokasaHo ix cynepeeHiliHi 38’A3KU ma npu4uHHUl 8naus rnpoyedypHoi 8anioHocmi OaHux
Ha ne2imumHicme pexcumie. ChopMynbOBAHO MPUHYUNU OHMOs02IYHO20 Ou3aliHy Mext
(KoHCcmumymusHicme npouyedypu, 6azamomodycHicms, adanmueHicms, Mempu4Hicme AKOCMI,
CyMicHicmb i npiopumemu, UiHHICHQ NPo30picmb), W0 YMOXAUBAIOMb iHMezpauito npasosux
HOPM, NPOCMOopPOo8UX OAHUX MA MexaHIi3Mie yrpasaiHHA YiHHicmio 3emai. [IpakmuyHa KopucHicme
nonszae y nepexodi 8i0 «peecmpy AiHIili» 00 OUHAMIYHOI pexcumHoi modeni npocmopy 08
Kadacmposux | MaAaHy8anbHUX cucmem, niosuweHHi AKocmi pileHs, MiHiMi3ayil KoHgaikmie
i npo3opomy po3nodini sueod. Poboma no3uyioHyeEMsbCa K BHECOK Yy CMAHOB/EHHA meopii
Cy4acHO20 3eMseycmporo AK hyHOameHmManoHoi GUCyUniHU; AHOHCO8AHO nodanswi nybaikauii
wooo gpopmanizauii pexcumis, GeoBIM-iHmezpauii ma npouedyp oyiHKuU ae2imumHocmi.

Knrouoei cnosa: mexca; oHmosnoezia npocmopy; 3emaeycmpit; LADM, iHcmumyuiliHi pexcumu;
npasa U obmexeHHs; 3D/4D-kadacmp; iHmeponepabensHicms; value capture; npocmopose
8pAO0YBAHHS.
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