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Resume

Perfection of land cadastral data creation methods - digital/technological solutions

This thesis aims to present practical ways of improving land cadastral data creation
methods with digital/technological solutions. Data creation means both data acquisition and
their processing, as well as new data obtained as a result of data analysis.

The thesis describes the practice in the process of data creation, collection and analysis
in the land cadastral system in Georgia. In order to identify the problems relevant legal
bases, legislation and standards were studied. Systematic state approaches to the creation of
land cadastral data and their results were analyzed.

The thesis discusses the extremely great need of creating a land balance and the
necessity of creating land resource accounting system based on the main functions and
powers of the National Agency for Sustainable Land Management and Land Use
Monitoring.

The work pays much attention to the textbooks published in Georgia about land
cadastre, land management, local land relations, as well as the to international articles on
the importance of land cadastre in socio-economic terms. It also takes into account publicly
distributed statistical results and the once obtained by various studies.

The literature on theoretical and practical methods, technical and technological
foundations of creating cadastral data, both in historical and modern eras, was studied. The
current practice in the EU member and candidate countries and the directives of the
European Council in this field were analyzed. The importance of establishing National
Spatial Data Infrastructures (NSDI) at a country level is particularly emphasized.

The dissertation describes the largest organizations of the modern world and their
technological achievements that help us observe the state of the earth's surface, study
natural resources and search for the ways to reduce environmental impact.

Information about land resources and their use in state agencies of Georgia is
discussed. The importance, needs, and challenges of existing services on land resources are
highlighted. The advantages and disadvantages of the existing electronic cadastral system

in Georgia are studied.
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The thesis studies electronic data created according to historical and modern cadastral
standards in Georgia. In order to find out the possibilities of its widespread use, a study was
conducted in the territory of the village of Mzisguli (former Bogdanovka) in Sagarejo
municipality. Land cadastral information from relevant state agencies was requested and
searched. The description of the research process is illustrated by rich visual material in the
form of tables, maps and diagrams. Attention is focused on all the issues that are necessary
for the analysis of land cadastral data of any territory, such as the issue of boundaries, relief
and hydrography, agro-climatic conditions, coverage of the territory with systematic land
registration, results of registration, legal status, existing and archival data on the land
purpose and category.

Spatial analysis of existing data, digitization of old archival maps revealed a number
of problematic issues, such as lack of information and fragmentation, misleading the
information on the actual state of the land, lack of systematization of existing data, difficulty
of digitalization of archival maps, unavailability of new data on land use.

To overcome the identified problems, the possibilities of remote sensing are presented
and a new model of creation and organization of synthetic land cover and use
(LandCover+LandUse) data is proposed. For digital/technological solutions Google and ESRI
software products and services, satellite images and spatial information created within the
framework of various projects in Georgia are used.

Identification points were prepared in advance for each type of land cover. Using
Sentinel-2 satellite images and Google Earth Engine, a classified (supervised) raster image
was generated for a specific area, taking into account all cloud-free images during the year
2021. Raster data of land cover (ESRI LULC 2020) and crop area (World Bank Crop Mapping
Application Product 2021) based on high-resolution (pixel size 10m) satellite images were
also retrieved and downloaded. Information was gathered in one geodatabase in the form
of polygonal spatial data. The result obtained by combining them with each other was
checked on the spot with the pictures taken by the cadastral surveyor/planner. Polygons
have been adjusted with contours of roads and buildings. Objects with small areas and
uncertain classes were combined with bordering dominant classes. The new synthetic
classification of land cover and use obtained as a result of the research is compatible with
the legislation of Georgia and the internationally used Korine classification. The obtained
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result clearly showed how the areas of land use types in the village changed after 18 years,
for what purpose the state or private individuals used the land resources in 2021.

A geodatabase with spatial data of the research area and spatial analysis models used
in the research are attached to the thesis. These are: a generating model of coverage with
existing cadastral data on the research area, a sequence model for connecting the retrieved
spatial data, and a model for exporting statistical and spatial analysis into tables required for
the information card on a specific plot. The above-mentioned annex-geodata base will allow
researchers in the field of cadastre and students of geoinformation systems to easily use the
findings presented in the paper by replacing similar data in other research areas. The data
encourages them to contribute to covering the territory of Georgia with similar
information. The created database is ready to be placed on the server and published publicly
in the form of maps.

The work is an attempt to show us that the land cadastre is not only the boundaries
of property rights described on the land, but for the perfection of the cadastre it is also
necessary to describe the natural and agricultural condition of the land every year with
modern technological solutions. The author establishes one of the practical ways of how to
create the spatial data of land use, which is extremely necessary for Georgia, and which will
be useful for self-governing and state agencies for sustainable land management, land
resource accounting and management systems implementation. It also tries to make a small
contribution to the important measures of creating a national spatial data infrastructure in

Georgia.
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