
 

 

International Conference of Young Professionals “GeoTerrace-2024” 

7-9 October 2024, Lviv, Ukraine 

GeoTerrace-2024-081 
 

The Spatial Analysis in the Course of the Rural Territorial 

Community Household Land Tenure Optimization 
 

M. Malashevskyi (The National Academy of Agrarian Sciences of Ukraine), *O. Malashevska 

(National University of Life and Environmental Sciences of Ukraine), A. Tarnopolskyi (The National 

Academy of Agrarian Sciences of Ukraine), Yu. Mosiychuk (Independent researcher), 

Ye. Tarnopolskyi, (The National Academy of Agrarian Sciences of Ukraine) 
 

SUMMARY 

 
 

The study examines the issues of rural territorial community household land plots improvement 

automation. The peculiarities and advantages of spatial analysis at this process have been 

substantiated. The issues of strip farming of rural territorial community household land tenure have 

been analysed. The placement optimization of strip farmed land plots based on the spatial analysis 

with the development of optimization models has been suggested. The selection of land plots to be 

exchanged is carried out by the criteria of optimization of distances to the strip farmed land plots 

within the project territory for all the households involved in the project has been substantiated. The 

results of practical approvement with the example of Kyiv Region land tenures have been presented. 
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Introduction 

 

Rural territorial community household land tenure optimization is of major concern, especially in 

Ukraine (Malashevskyi & Malashevska, 2021a). Usually, the scope of land consolidation is 

agricultural enterprises and large land owners. The mean rural household land tenure area is 4.6 ha in 

Ukraine. Rural household land tenure consists of the mean of 2.7 land plot. It applies to household 

land tenures and land usages actually used by their owners for their own needs, i.e., owned and leased 

land plots but for leased out ones. Strip farming increases costs and decreases the productivity 

(Harasimowicz et al., 2021). The spatial optimization of household strip farming is an important issue 

in terms of wellbeing and food security (Looga et al., 2023; Sulonena, Kotilainen, & Hiironen, 2017). 

 

Land reallotment automation facilitates the effectiveness of land tenure and land use spatial 

optimization (Janus & Ertunc, 2022), especially, using GIS technology (Leń et al., 2023; Ertunç, 

Uyan, & Tongur, 2020). Spatial analysis for land valuation at land consolidation is widespread 

(Demetriou, 2016). The study is aimed at the substantiation of the peculiarities and advantages of 

spatial analysis at the rural territorial community household land tenures optimization. 

 

Method and Theory 

 

Rural territorial community household land tenures spatial optimization is the development of a land 

tenure with optimal area, configuration, and the land plots placement (Malashevskyi & Malashevska, 

2021b). The consolidation of strip farming can be carried out by various criteria. The optimization of rural 

territorial community household land tenures strip farming has some peculiarities. Usually, the farm yard is 

situated in a settlement, and the strip farmed land plots on the territorial community lands out of the 

settlement. The study draws on the cases of land consolidation, when there are "unexchangeable" land 

plots within the project territory (Yimer, 2014). These are homestead land plots. Land owners are usually 

not interested in the exchange or buying out of such land plots, the process is complicated due to the 

financial compensation or buy back price determination. The exchange and reallotment of the strip farmed 

land plots is the most practicable of the possible spatial optimization mechanisms (Malashevskyi & 

Malashevska, 2022). The modeling is usually carried out based on optimizational and heuristic methods or 

their combination (Malashevskyi & Malashevska, 2022). 

 

The gist of optimization is the reducing of distances between land plots by the optimal road network 

route. This task can be resolved in many ways, for example, Janus (2020) suggests using a graph. In 

this study, ArcGIS Spatial Analyst is suggested for spatial analysis. It can be used for both 

optimizational and heuristic method.  The selection of land plots to be exchanged is carried out by the 

criteria of optimization of distances to the strip farmed land plots within the project territory for all the 

households involved in the project. The initial data is the road network, by which the shortest distance 

to the strip farmed land plots for each land tenure is determined 

 

Results 

 

The basis (goal function) is the minimization of distances d from the farmstead of і-th household of j-

th land plot within the household land tenure (formula (1)): 
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where xij is the area of the household land plots to be reallotted in the course of optimization; m is the 

quantity of land plots within the household land tenure; n is the quantity of households involved in the 

project. 

 

The optimizational model has some constraints (formulas (2) - (5)): 

• The reallotted household land plots should be peer (Malashevskyi & Malashevska, 2021b):  
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where S is the area of the exchanged land plot; В is the average ball-bonitet of the exchanged 

land plots; К is the spatial and technological characteristics coefficient of the exchanged land 

plots; k is the quantity of land plots, suitable for exchange; l is the number of the executed 

exchanges. 

• The total of land area within each land mass should be equal before and after the optimization: 
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where S0і is the area of і-th land mass. 

• The total of land area within the project should be equal before and after the optimization: 
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• The variable values xij are nonnegative: 

 

.0ijx       (5) 

 

The placement optimization of the strip farmed land plots is carried out by the suggested criteria (Fig. 1). 
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Figure 1. Strip farmed land plots before optimization. 

 

At the optimization, the project territory is subject to the least possible altering (Fig.2): the field roads, 

by which the distances are calculated, are left unchanged. 
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Figure 2. Strip farmed land plots after optimization. 

 

The distance between the strip farmed land plots and farmstead within the land tenure was decreased 

by the mean of 2.5 (Fig.3). 

 

 
Figure 3. Distances to the strip farmed land plots before and after the optimization. 

 

Conclusions 

 

The task of land tenure spatial optimization (consolidation) is multidimensional, it depends on the 

land optimization priority. The presented study upholds the need for considering the peculiarities of 
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rural territorial community household land use and the improvement process automation. For such 

land tenures, the optimization of the strip farmed land plots based on the spatial analysis with the 

development of optimization models has been suggested. The gist of the model is the minimization of 

distances between the farmstead and the strip farmed land plots within the household land tenure. The 

suggested criterium allows to consolidate the strip farmed land plots with the least possible alteration 

of the project territory. The practical approvement in ArcGIS has approved the effectiveness of the 

suggested approach to optimization. 
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