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Abstract 
The paper deals with the possibility of using geographic information systems in the real estate market. Using these 
systems allows to simplify and accelerate plot analysis before the final decision about investicion. The solution allows 
to reduce the time-consuming data acquisition and its evaluation thanks to the automatic analysis of a plot togesther 
with the warning of risks in the location under consideration. In order to choose the most effective solution, an analysis 
of the real estate market and the current procedures for land analysis is necessary in all the phases of the project such 
as, in the investment, the project, the implementation and intermediation. The result is an automated system generating 
plot analysis report, including a list of risks in the location of the project area, with a link to current legislative 
restrictions. This solution saves time and resources for architects, developers, real estate agencies, but also for the 
general public, who often do not have sufficient skills to evaluate the qualities and risks of the area. 
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1. INTRODUCTION 

Geographic Information System (GIS) is a system that enables storage, transmission and data processing creating 
information units for further use. GIS is mostly used in public administration, transportation, defence, crime mapping, 
climatology, landscape architecture, archaeology or regional spatial planning, etc. A publication [1] deals with the use 
of GIS in the civil engineering. 

Datasets are often used individually (crime map, map of undermined areas, geohazard map, flood map, etc.). In this 
case, individual maps can only provide one piece of information about a given location, not the overall plot information. 
For the overall plot information, it is necessary to analyse more than 30 map layers which are currently distributed on 
various websites. Geoportal, a unified website for the Czech Republic, tries to process this data centrally, but there is no 
detailed explanation of the overall information on the plot and its possible impact (limitations) on future land use (e.g. 
construction).  

The aim of the project was to create a functional web application that works in a query-response mode with a response 
comparable to real time and provides the user with information about potential restrictions and risks with respect to the 
selected property. This information is highly desirable at present, is not contained in available resources and is generally 
very difficult to obtain. 

In order for the data to be used in the private sector (real estate brokerage, development, architecture, planning, general 
public) it is necessary that the data is provided in a simple way, so the subject quickly understands the potential or site 
risk and the possibilities of dealing with it. 

2. RELATED WORKS 

The issues described in this article have been published in many publications, which can be divided into the following 
basic categories: 

• Valuation of the property (plot, building) according to the purpose of use (permanent housing, business, 
recreation, ...). In the paper [2], a method of evaluation based on multi-criteria analysis (MCA) in a GIS system 
is described. Among the MCA methods, the following methods were used: AHP (Analytical Hierarchical 
Process) and WLC (Weighted Linear Combination). ESRI ArcGIS was chosen as the GIS environment. The 
AHP and WLC methods were implemented in ArcGIS in the form of plug-ins created in the Jawa language [3]. 

• Adding specific information to the special purpose maps. An example is the addition of geographic objects and 
their attributes to maps for cycling in order to increase the user-friendliness of these maps. One possible 
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solution is in [4], where a special map symbols were proposed for the linear symbols (roads, cycle paths, ...) 
with information about surface type, difficulty, etc. 

• Another problem is the representation of real geographical objects (structures, buildings) into suitable software 
in the form of 3D models with the possibility of further use of the information stored in these models. The 
issue is addressed in the publication [5].  

• Problems of processing large volumes of data. Spatial data analysis involves massive computations that are 
memory and time intensive. However, the user expects results in an acceptable time. This disparity between 
the task assignment and result retrieval is addressed in [6] 

The next section presents a method that partially fills a gap in these areas and is a highly topical problemacy due to the 
growing interest in the real estate market. 

3. METHOD OF SOLUTION 

The solution is a map application combining all area data based on the view of cadastral maps with the detection of 
possible risks for the area. The risks are defined during cooperation with experts in their field. Thanks to developed 
automated solution a user gets an analysis of the selected location within 5 minutes. This solution saves time and 
resources for architects, developers, real estate agencies, as well as the general public, who often lack the ability to 
assess the properties and risks of an area. Manual plot analysis can take several hours. 

All data is collected from public servers (Open data) and properly cited e.g. [7], [8]. The data from these servers is 
processed before being stored into the database. Public servers are periodicaly checked and in case of data update, 
current data in the database is updated too. The conception of system solution is on Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Conception of system solution 

The user enters a spatial query for a specific parcel - see Figure 2. Based on the expert database, the system evaluates 
possible constraints and risks related to the selected parcel and displays the results in the form of an attribute table - see 
Fig. 3 and in graphical form - see Fig. 4. A description of the possible risks and constraints is given in the next section - 
see Fig. 5. 
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4. RESULTS 

In this section, the iParcely system is described [9]. It is a web application that works according to the diagram in Figure 
1: 

• Identification of the parcel by the user, 

• Display of possible constraints and risks, 

• Explanation of individual constraints and risks. 

4.1. Identification of plot risks by the user 

The aim of the map application is to provide the best user experience in order to be able to get the overall plot 
information as soon as possible. The plot can be found by address/location search or by zooming in the location of 
interest. The amount of plot risks is immediately displayed after cliking on the selected plot.  

 

 

 

 

 

 

 

 

 

 

Fig. 2 – iParcely.cz application, address search 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – iParcely.cz application, identifying the number of potential risks 
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4. 2. Identification of specific plot risks  

The user can identify plot risks by plot risk report which can be generated for each plot of the land registry. The report 
contains an explanation of each risk and can be obtained by logging into the application. The risks are divided into 
legislative restrictions, natural risks, protection zones, pollutions and environmental burdens. 

• The legislative risks include a total of 14 risks: Easements, UNESCO Biosphere Reserves, Small-Scale 
Specially Protected Areas, Large-Scale Specially Protected Areas, Treaty Protected Areas, Monumental Trees, 
Natura 2000 - Bird Areas, Natura 2000 - Sites of European Importance, Territorial Ecological Stability System, 
Specially Protected Plants and Animals of National Importance, UNESCO World Natural Heritage, National 
Heritage Institute - Cultural Monuments, Vulnerable Water Areas and Protected Areas of Natural Water 
Accumulation. 

• Natural risks include a total of 4 risks: radon, retlands, floodplains and slope instability. 

• A total of 6 risks belong to the risks of the protection zones: Protective Zone of Small-area Specially Protected 
Areas, Protective Zone of Railway, Protective Zone of Road, Protective Zone of Forest, Protective Zone of 
Overhead Lines and Protective Zone of Water Sources. 

• Pollution risks include a total of 2 risks: air pollution and contaminated areas. 

• The environmental risks include 3 risks: noise, brownfields and undermined areas.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – iParcely.cz, risk allocation 
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4. 3. Explanation of specific plot risks  

The individual risks are explained in the plot risk report, containing the value of the given location and linked to current 
legislation addressing the issue in more detail. 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – iParcely.cz application, explanation of risks 

5. CONCLUSION 

The system was launched on 25th March 2022 and during the first month almost 250 reports were created. The system 
primarily saves time for real estate agents, developers, real estate investors, general public, as well as for architects and 
other professionals in the industry. The system will gradually implement additional data layers such as spatial plans, 
utility maps, price maps and other layers that will make the report of selected plots even more accurate. Compared to 
other projects in this area - see chapter 2 - the proposed solution is fast, the user gets the answer to the query almost in 
real time (within 5 min.). 
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