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Scientific Background and Objectives 

Although, the agricultural suitability in Hungary is prominently favourable, 
the present land fragmentation structure - due to the distribution of 
compensational and proportionality ownership happened in the 90s’- does 
not favour the competitive agricultural production. Therefore it is essential 
to consolidate land on the basis of a complex approach that can be carried 
out with the help of Geoinformatics.  

In Hungary land consolidation lacks a plenty of preconditions. The 
information based decision-making model belongs to these preconditions. 
This model would be able to optimize the present land structure based on 
objective aspects. The goal of general land consolidation is to create 
competitive producing units by changing the relation between land tenure 
and land use in such a way that it takes account of factors influencing 
production and suits to long term land development conceptions. 

The objective of the present research is to develop a land consolidation 
methodology with a geoinformatical solution that can be applied in all areas 
of the country and takes into account land quality, arability, location, relief 
conditions, environmental sensibility, infrastructural capability and the 
owners’ demands. 
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Data and Methods 

The sample area of the research was the periphery of Mesterszállás. The 
graphical and descriptive data necessary to the research were given by the 
Ministry of Agriculture and Regional Development with the contribution of 
the Institution of Geodesy, Cartography and Remote Sensing. 

During the research, the following spatial and nonspatial data were used: 
decoded owner and user data, land registry map, orthophoto, relief model, 
land cover database and thematic coverage of the Agricultural Land Parcel 
System 

DigiTerra Map software 15.3 toolkit 3.14.2.21 was used for planning. 

During the research, internationally accepted statistical data were utilised. 
Correlation examination supports the parameters of land consolidation based 
on cluster analysis. Factors affecting the valuation of parcels were 
determined on the basis of topology of spatial data. The independence of the 
above-mentioned factors is proven by hypothesis testing. Increasing 
production efficiency developing from the planning is proven by the indices 
of the literature (e. parcel index) and the evaluation procedure of the 
research. 
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Results of the dissertation - Theses 

1) The author has analysed the geoinformatical relations of the land 
consolidation procedure. He has made a proposal for a GIS-Based Decision 
Support System that aims at the formation of competitive producing units in 
view of the agricultural and environmental capabilities. He has also 
summarized the data of the planning.  
 

  

Publication(s): 

KATONA J. (2014): Land Consolidation Based on GIS, 9th International 
Symposium on Applied Informatics and Related Areas - AIS2014, Óbudai 
Egyetem Alba Regia Műszaki Kar, Székesfehérvár, 2014. november12., , 
pp. 49-52. 
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2)  He has analysed the factors affecting the valuation of the soil that are 
the essential elements of land consolidation. With the help of these factors, 
he has worked out a soil valuation procedure that is based on spatial data and 
that matches the environment. The result of the procedure was a kind of 
value in exchange that means the elemental part of land consolidation. The 
sigmoid fuzzy function illustrates the factors affecting the valuation:  
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where:  c: centre, where gradation is  0,5 
  a: gradient  

Corrective factors 
Parameters 

Bases of evaluation  
a c 

Shape, area, sizet 2,5 0,5 Area,Perimeter 

Locations 27 4 distance from inner belt area 
accessibility, road 
conditions 150 25 

categories of connecting 
roads 

Relief and gradient 
conditions 90 0 category of gradient 

Irrigation conditions 5,9 1 
distance from irrigational 
canal 
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Publication(s): 

KATONA J. (2015): The Application of Fuzzy Logic in the Field of Land 
Consolidation, 10th International Symposium on Applied Informatics and 
Related Areas (ISBN:978-615-5460-49-4), 2015. Paper P15. 4 p. 
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3)  The independence of factors affecting the valuatiuon has ensured the 
correctness of valuation method. This independence has been proven by 
cluster analysis and hypothesis testing.  
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Shape, area, size 1.0000 -0.1607 0.0276 0.1118 0.0700 0.0788 

Location -0.1607 1.0000 0.0986 -0.0288 0.0584 0.0055 
Accessibility and 
road conditions 0.0276 0.0986 1.0000 0.0368 -0.0859 0.0324 

Melioration 0.1118 -0.0288 0.0368 1.0000 0.0914 -0.0136 
Conditions of 
irrigation 0.0700 0.0584 -0.0859 0.0914 1.0000 -0.0561 

Natural protection 0.0788 0.0055 0.0324 -0.0136 -0.0561 1.0000 

 
Hypothesis testing: H0: r = 0 ; H1: ρ≠ 0 

The t- statistics are > t0.05, ∞  in all cases, therefor the alternative 
hypothesis can be rejected. Verifiable, that the correlation between the 
variables significantly differently on level 0-95 %. 

Publication(s): 

KATONA J. (2015): Fuzzy logika alkalmazása a birtokrendezés területén, 
Országos Geoinformatikai Szakmai Továbbképzés összefoglalója, ISBN: 
978-615-5460-54-8, pp. 21-30. 
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4)  He has analysed the function of DigiTerra Map Land Consolidation 
algorithm and he has also made a proposal for a more effective solution that 
would match better the owners’ demands (determination of coordination, 
establishment) 

He has found a consequence among weighting parameters, the number of 
iteration, the number of parcels and owners and the accuracy of distribution. 
Therefore he has stated that it is not practical to carry out a large number of 
iteration for the optimal planning. The reason for this is that a large number 
of iteration can reduce the accuracy of distribution but it does not 
considerably raise fragmentation and the shape factor of the parcels. 

 

5)  The author has illustrated the integration of spatial data, a novel 
valuation of parcels and the applicability of land planning modul with the 
help of a sample area. Internationally accepted statistical indices and 
complex indices have been introduced to prove the effectiveness of land 
planning modul.   

  

Starting 
point 

Planning on the basis of 
parcel 

Planning on the basis 
of lamella 

with centre 
of gravity 

with  
coord. of 

estate 

with centre 
of gravity 

with  
coord. of 

estate 

Number of parcels 508 309 243 497 325 

Parcel per capita 6.120 3.723 2.928 5.988 3.916 

Index according to 
Simmons 0.678 0.720 0.750 0.725 0.756 

Index according to 
Januszewski 0.749 0.785 0.814 0.764 0.791 

Index according to 
Igozurike 1.081 0.600 0.299 0.942 0.531 

Accuracy of distribution   0.994 0.919 0.999 0.996 

 
The research shows that planning on the basis of lamella does not per se 
provide a real solution for optimal planning, it is necessary to give the 
sufficient distribution coordinations of premises and land. 
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The practical applicability of the results  

The results can be applied in both direct and indirect ways to carry out land 
consolidation. A direct way can be the value in exchange based on spatial 
data, the algorithm that implements the planning, and the change 
management of land cadastral. The analysis on the sample area (e. the 
independence testing of factors affecting the value) the results of the 
planning (e. thematic maps, fragmentation indices) can contribute to the 
social acceptability of land consolidation  
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