Terrace
Conference

*M. Melnyk, N. Stupen (Lviv Polytechnic National University), I. Bida (lvano-Frankivsk National
Technical University of Oil and Gas)

In accordance with the requirements of Ukrainian legislation, by 1 January 2025, local governments
must provide for the development of integrated plan for the spatial development of territory of a
territorial community. The creation of integrated plan for the spatial development of the territory of a
territorial community will allow for the effective and rational use of community resources. At the
same time, zoning is important as one of the fundamental approaches to differentiated land use. The
study presents a short description of the problems of the newly formed territorial communities with
regard to the formation of a geoinformation data system. The main components of the IPSD system
are considered. The concept of ‘zoning’ is studied and the standard of building and planning of land
parcels in land zoning is presented. For efficient use of not only land but also the space over and
under it, it is necessary to implement a 3D cadastre system. The study describes the components of
land parcel formation in 3D, taking into account zoning and detailed plans. The results of the study
can be used in further large-scale research on the implementation of a 3D cadastre system in Ukraine
using integrated plans for the spatial development of territories of territorial communities.
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Introduction

The integrated plan for the spatial development of territories of territorial communities (IPSD) in the
implementation of the ‘decentralisation’ system requires a wider use of modern GIS technologies. At
the same time, zoning is important as an alternative to the existing classification of land use and
purpose, which involves the creation of a land bank of territorial communities and the subsequent
implementation of a 3D cadastre of real estate objects.

In order for the 3D cadastre to function, it is necessary to provide an integrated spatial database
management system, which will be the basis of the 3D cadastre.

Ukraine has all the conditions to ensure the implementation of a 3D database management system.
This requires the development of new organisational and legal mechanisms and relevant legislation.

Theory

The reforms implemented in the land relations system require improvement of the formation of
databases to show the available information on the status of land in the territory of united territorial
communities (UTCs) (Muzyka, 2023).

The newly created territorial communities have a problem with the lack of cadastral data necessary for
land inventory and land management, monitoring of land relations and spatial planning.

At this time, territorial communities face certain difficulties in forming a geoinformation data system,
namely the partial or full lack of both urban planning and cadastral data. All the necessary
cartographic and geodetic materials, such as general plans of towns and villages, land inventory data,
etc., are not updated.

The implementation of geoinformation systems for the creation and management of the land bank of
territorial communities will allow providing territorial communities with all the necessary information
(Fig. 1). Such geoinformation systems (GIS) will be able to visualise the full community land fund,
use monitoring and analysis of land use to make appropriate solutions in a single information system
(Muzyka, 2022).
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Figure 1. Organisational chart of the territorial community GIS (Source: https://land.gov.ua/wp-
content/uploads/2024/03/posibnyk-gromadam-nigd_fin.pdf)

International Conference of Young Professionals “GeoTerrace-2024”
7-9 October 2024, Lviv, Ukraine



Terrace
Conference

At the same time, one of the fundamental approaches to differentiated land use is the implementation
of land or territory zoning (functional, territorial economic, building, landscape, etc.).

The principle of land zoning is defined in the current legislation, in particular, in Article 180 of the
Land Code of Ukraine (Land Code of Ukraine, 2024) ‘Land Zoning’. This article provides that land
zoning is carried out within towns and villages and establishes requirements for permissible types of
development and other use of land parcels within individual zones in accordance with local
development rules.

Foreign experience shows that land zoning or zoning is an alternative to our system of intended land
use. Zoning is a method of providing for the use of land for various public needs, whereby the
intended use is established not for a single land parcel, but for a group of neighbouring parcels that
create a functional zone. Each functional zone has a specific intended purpose.

In the United States, Germany, France, the United Kingdom and other developed market economy
countries, land zoning rules are very specific and the degree of detail of the legal regime of certain
zones is quite high. Zoning rules (in accordance with the established practice of their application)
determine the limits of use of a specific land parcel, taking into account its location and the conditions
for the possible use of the land mass within which it is located, restrictions on spatial characteristics,
permissibility of development and other uses, number of buildings and spatial planning, etc. (Trevoho,
2022).

Thus, as components of the urban planning cadastre, the zoning data of the territory of towns and
cities are of great importance. The requirements and rules stipulated by zoning are mandatory for all
owners of land parcels, buildings and structures, as well as for design and building organisations, all
types of engineering services, departments and divisions involved in the design, construction and
reconstruction of engineering objects.

Results

When creating a land database of territorial communities of towns and villages in the IPSD system,
the following main components should be taken into account:

e Restrictions on land use.

e Land parcels with X, y, z coordinates.

e Land valuation districts.

¢ Updating the database (regular).

e Inventory of lands of territorial communities.

e analysis of land parcels with the imposition of urban planning documentation on land

management documentation - detailed plans, planning schemes, general plans, etc.

The design decisions of the IPSD must include:

¢ The entry of all boundaries and legal regimes of regime-forming objects and restrictions on land
use (in particular in the field of building and development).

o Legal regimes of the boundaries of the historical areas of towns and villages included in the list
of historical places of Ukraine.

¢ Residential real estate objects, social buildings, public buildings, communal and transport
infrastructure.

e Providing public access to information for community residents (CMU Resolution ‘On
Approval of the Regulation on Data Sets to be Disclosed in the Form of Open Data’, 2015)

The determination of planning parameters of land parcels and standards for their building is an
integral part of the zoning process, since the possibility of establishing homogeneous (unified)
planning characteristics and building standards is the final criterion for assigning a particular territory
to a certain type of zone. Such characteristics and standards include (Fig. 2).
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Figure 2. Standard of building and planning of land parcels in land zoning

The creation of a land parcel in 3D (considering zoning and detailed plans) involves:
¢ Functioning of the 3D cadastre within the land parcel.
¢ 3D property rights (considering the relevant restrictions established by regional and local land
use plans).
¢ Creation of a 3D cadastral database and integration with data contained in an XML file.
¢ Registration of the space as a specific object in the (3D) cadastral system.

As is well known, a land parcel is the basic registration unit for cadastral registration. This principle
corresponds to the legal definition of land ownership. Land ownership is defined by surface
boundaries and is not clearly limited in the vertical dimension.

Thus, it is not possible to determine where infrastructure is located on a 2D cadastral map and
whether it is over, under or on the surface of the land. The current cadastral registration of
infrastructure objects results in a fragmented picture of parcels in cases where 3D objects are divided
into parts (so that they can be correlated with parcels on the surface) (Dubnytska, 2016).

The 3D ownership of a land parcel includes the use of the land parcel, consisting of the space over
and under it, the height and depth in which the user has a (possible) interest, i.e. the ownership of the
parcel is not limited in the third dimension. Ukrainian cadastres (land, urban planning, forestry, water,
mining and minerals) lack a spatial component - height-depth dimensions (z-coordinate).

The main potential of the three-dimensional cadastral system is to register space as a specific object in
the cadastral system. This is an invisible (over and under the ground) 3D property that is displayed
when registering a 3D spatial object. This means that the third coordinate is not restricted. However,
in accordance with the current regulations and documents on restrictions on the use of land parcels,
the problem of ambiguity in the way of ownership in the third dimension arises.

Restrictions imposed by regional and local land use plans (e.g., no more than five floors per building) may
limit the owner's use of the land parcel and, therefore, the space over it. In addition, general plans of towns
and villages may impose height restrictions on buildings in the places of historical and cultural monuments.

To ensure the possibility of property registration in this case, it is necessary to implement a multilayer
3D cadastral model that will allow to register and display real estate objects and rights to them in
complex geospatial situations (Shipulin, 2016). The functioning of the spatial database management
system for 3D cadastres should be based on the international standard LADM 1SO 19152, which is
based on spatial units and their connection through rights, restrictions and responsibilities, using the
basic administrative unit - a land parcel.
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When implementing a 3D database management system, a spatial object should include a ‘creation
step’ with the addition of a z-coordinate with a minimum value (negative height) for underground
utilities and a maximum value for the height of the object in the visible layer.

The choice of the optimal height system to provide geometric and topological relationships
between 3D objects and 2D land parcels will allow determining the location of these objects
relative to the ground level when creating the corresponding 3D cadastre model.

Conclusions

An integrated plan for the spatial development of the territory of a territorial community is both urban
planning documentation at the local level and land management documentation. The creation of this
plan will allow for the rational and effective use of community resources. In turn, the implementation
of the 3D cadastre system will allow us to effectively use not only the surface of the land, but also the
space over and under it. Zoning is an alternative to our land use allocation system and is one of the
components of the integrated spatial development plan and the implementation of a three-dimensional
cadastre system.
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