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SUMMARY 

In the course of the research, a GIS database of real estate objects was developed and an 
algorithm for their assessment was implemented in the Arcgis 10.5 environment. At the time 
of the assessment, the geospatial localization of the value of residential real estate objects 
together with land plots of the Novograd-Volyn district of the Zhytomyr region was 
established, and informative cartographic materials were obtained. 
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Introduction 
 
The problems of creating databases for the evaluation of land and real estate cover a wide range of 
technological tasks. To a large extent, various information systems contribute to the solution of these 
tasks (Pitak et al., 2012). 
 
Every year, the information needs of humanity become more and more demanding and affect new 
areas of activity. Today, almost all fields of knowledge have extensive experience in using information 
from various sources. The rates of data update losses in analog form are more significant. This is 
especially noticeable in cases of keeping cadastres, managing resources, or determining the value of 
real estate. An effective way to speed up obtaining updated data is the creation of automated systems 
(Varenko et al., 2013; Trofymenko et al., 2021) 
 
In the course of research, a GIS database of real estate objects was developed and an algorithm for 
their assessment was implemented in the Arcgis 10.5 environment. At the time of the assessment, the 
geospatial localization of the value of residential real estate objects together with land plots of the 
Novohrad Volynskyi district of the Zhytomyr region was established, and informative cartographic 
materials were obtained. It is shown that the highest value of residential real estate is concentrated in 
the central part of the district. The most valuable residential real estate objects per 1 m2 are located in 
the central, southern and eastern parts of the district, which is due to a decrease in their area in these 
areas. 
 
Methods 
 
The main goal of this work was the creation of a GIS database for the assessment of single-story 
residential buildings and geospatial analysis. Based on this goal, the main tasks and research methods 
included: creating a vector map of Ukraine and the region in which the research was conducted; 
creating a surface model in accordance with the characteristics of residential buildings and carrying 
out an expert monetary assessment of a residential building according to the National Assessment 
Standards, using the database created by comparative and cost approaches. 
A vector map of Ukraine with its regions and districts became a necessary part of the work. 
Vectorization of raster materials took place in the Arcgis 10.5 software environment.  
 
Results 
 
The studied territory on which an expert monetary assessment was carried out was the territory of 
Novohrad-Volynskyi district (Fig. 1), which, in the course of decentralization, included 
Yemilchynskyi and Baranivskyi administrative districts. The area of Novohrad-Volynskyi district is 
8,369 km2, and the population is about 114,000 people. 
As a result of digitization, a GIS system was created, which included layers: district and settlements of 
Ukraine (Fig. 1). 
 
To create a database for evaluating residential buildings, a point theme was created that corresponds to 
the location of the buildings that were taken for analysis (Fig. 2). The number of points placed in 
settlements corresponds to the number of houses put up for sale, the absence of points indicates that 
there were no actual ads for the sale of houses at the time of the creation of the base in the settlement. 
The database is current as of December 15, 2021. 
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Figure 1 Layout of the map of the territory and settlements of the Novohrad-Volynsky district 
 

 
Figure 2 Placement of houses for sale 
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An attribute table includes rows and columns. In total, information was entered on 111 real estate 
objects. 

The very structure of the database included the following information: 

- type of house; 
- price; 
- the area of the land plot; 
- house area; 
- price for 1m2; 
- distance to centers; 
- year of construction 

The cost of objects was calculated using the calculator functions in the attribute table of the database. 
During the analysis, surface models were created, while geostatic methods were used, in particular the 
Kriging method, which made it possible to build geospatial models. On the basis of the created 
evaluation database, a surface model was built according to the data of the cost of residential buildings 
with courtyards (Fig. 3) and a surface model according to the distribution of the price per 1 m2 of 
objects (Fig. 4). 
 
In general, zoning was carried out according to the price, which was entered into the database and 5 
classes were allocated. On the map, areas with the lowest prices for real estate are highlighted in 
green, i.e. from 3,983 to 8,383 dollars USA, then the sufficient price, which is highlighted in milky 
color - 8383 - 11610 dollars USA, medium-pale-orange, ranges between 11,610-15,131 dollars USA, 
high value dark pink territory with prices 15131-19629 dollars USA, and the highest 19629-28919 
dollars USA. 
 
Conclusions 
 
So, the developed GIS included a vector map of Ukraine, which consisted of the following layers: 
"district boundaries", "populated places" and the "houses" layer, which are for sale and are located in 
the Novograd-Volynskyi district of the Zhytomyr region. The database for expert assessment included 
9 types of information about 111 one-story residential buildings. The database consists of such fields 
as: type of house, total cost of the house in dollars USA, land area in ha., house area in sq. m., cost of 
1m2, distance to centers and year of construction. On the basis of all this information, surface models 
were built based on the distribution of assessment data. 
 
The created GIS database will help speed up the process of real estate expert evaluation, it is easily 
edited, updated and analyzed. On the basis of the created system, it is possible not only to conduct an 
expert assessment, but also to analyze and create surface models or map schemes using indicators that 
are price-forming for real estate objects. 
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Figure 3 Model of the surface according to the 
cost of residential buildings with a plot of land 

Figure 4 Model of the surface according to the 
distribution of the price for 1m2 
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