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SUMMARY 

 
 

The work is dedicated to the application of GIS for conducting normative monetary valuation of land 

plots within the community's territory. A set of layers and a list of their attribute data necessary for the 

valuation process are proposed. A valuation zoning of the settlement's territory was carried out using 

GIS tools. GIS tools were developed and tested for the automated normative monetary valuation of 

individual agricultural land plots and lands designated for residential and public development. 
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Introduction 

 

Conducting normative monetary valuation of land plots in Ukraine is a necessary and important step to 

ensure fairness, economic development, investment stimulation, social development, and the filling of local 

budgets. The topic of GIS application in land valuation is widespread both in Ukraine and abroad (LinLi, 

2015; Shypulin et al. 2015; Yomralioglu et al. 2004). Given the significant volume of valuation work, the 

issue of automating this process using GIS tools is relevant (Pro otsinku, 2004; Pro zatverdzhennia 

Metodyky, 2021). 

 

The aim of this work was to develop an automated tool for conducting normative monetary valuation of 

individual land plots in a settlement, exemplified by the lands of the village of Kolodenka in the Kornynska 

territorial community using GIS tools. 

 

Method 

 

For conducting the normative monetary valuation, we used the ArcGIS software suite (ArcGIS, 2018). For 

this purpose, the following digital layers were formed: the first is the layer of natural agricultural district 

(figure 1), with the indicated attributes (bonitet score – Bpsgr and coefficient of natural agricultural district 

– Kpsgr) (Pro zatverdzhennia Poriadku, 2021; Shulgan et al. 2017). 

 

 
Figure 1. Scheme of natural agricultural district of Rivne region 

 

Also created were the digital layers of the borders of the Kornynska territorial community and the 

borders of the village of Kolodenka with attributes necessary for the land plot valuation process (Pro 

zatverdzhennia Metodyky, 2021). 

 

Layers of land plots in the village of Kolodenka (figure 2) and a layer of agro-productive soil groups 

(figure 3) with their attributes were formed. 

 

 
Figure2. Borders of land plots in the village of Kolodenka 
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Figure 3 Borders of agro-productive soil groups 

 

For conducting valuation zoning, the territory of the village of Kolodenka was divided into 21 

valuation districts (figure 4) and their attribute data were established (figure 5). 

 

 
Figure4 Borders of valuation districts in the village of Kolodenka 

 

 
Figure5 Attribute data of the valuation district layer 

 

To determine the first criterion – “Proximity to the community center,” we found “X” and “Y,” which 

are the centroids of the Kornynska territorial community. We also determined the "Centroid X" and 

"Centroid Y" for each valuation district. 

 

The distance to the community center was determined by formula (1) and using the field calculator 

(figure 6). 
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Figure 6 Determination of the distance to the territorial community center, km 

 

The results were reclassified into scores (figure 5). 

 

To determine the score of the criterion “Proximity to the exit to a district, regional, and national road,” 

a buffer around the road was formed, and by location, it was established which layers intersect with 

this plot. The scoring of the remaining criteria was determined similarly. 

 

Based on the results of the economic value criteria assessment for each valuation district, the values of 

the Km4 coefficients were calculated. 

 

Based on the previously formed digital layers and their attribute characteristics, using the 

“ModelBuilder” module, a model of an automated tool for conducting normative monetary valuation 

of an individual land plot for residential and public construction was developed (figure 7). The input 

layers are the layers of land plots (DZK), community boundary (Mezha gromady5), and valuation 

districts (Ocinochni rayony). 

 

 
Figure 7 Model of the tool in Model Builder for automated normative monetary valuation of 

residential and public land plots 

 

A similar tool was developed for agricultural land. Considering the features of agricultural land 

valuation, a tool for such land plots was developed (figure 8). The inputs are the layers of land plots 

(DZK), soils (Grunty2), natural-agricultural zoning (PSR2), and community boundary (Mezha 

gromady5). 

 
Figure 8 Model of the tool in Model Builder for automated normative monetary valuation of 

agricultural land plots 
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Result 

 

The developed tool allows for the automated calculation of the normative monetary valuation of a 
land plot by its cadastral number and the formation of the corresponding extract. The result of the 
tool’s work is shown in figure 9. 
 

  
Figure 9 Result of the model's normative monetary valuation of a land plot for residential and public 
construction and an automatically generated extract from the normative monetary valuation report 

 

Conclusions 

 

As a result of the work: 1) Digital layers were built: community boundary, settlement boundary, land plot 
layer, agro-productive soil group layer, and valuation district layer with attribute data. The base map 
OpenStreetMap was used as the topographic base. 2) Valuation zoning of the village of Kolodenka was 
carried out and the Km4 coefficient for valuation districts was determined based on real indicator values. 
3) GIS tools for normative monetary valuation of individual land plots were developed and tested. 
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