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Scientific Background and Objectives

Although, the agricultural suitability in Hungary prominently favourable,
the present land fragmentation structure - due he distribution of

compensational and proportionality ownership hapgeim the 90s’- does
not favour the competitive agricultural productidrnerefore it is essential
to consolidate land on the basis of a complex aggrdhat can be carried
out with the help of Geoinformatics.

In Hungary land consolidation lacks a plenty of qomditions. The
information based decision-making model belongsh&se preconditions.
This model would be able to optimize the presend latructure based on
objective aspects. The goal of general land codatdin is to create
competitive producing units by changing the relatlietween land tenure
and land use in such a way that it takes accourfadbrs influencing
production and suits to long term land developneeniceptions.

The objective of the present research is to develdand consolidation
methodology with a geoinformatical solution that d@ applied in all areas
of the country and takes into account land quatitability, location, relief

conditions, environmental sensibility, infrastruetu capability and the

owners’ demands.



Data and M ethods

The sample area of the research was the peripHelesterszallas. The
graphical and descriptive data necessary to thearels were given by the
Ministry of Agriculture and Regional Developmenttiwithe contribution of
the Institution of Geodesy, Cartography and RerBaesing.

During the research, the following spatial and mpatisl data were used:
decoded owner and user data, land registry mapopinbto, relief model,
land cover database and thematic coverage of thieudyiral Land Parcel
System

DigiTerra Map software 15.3 toolkit 3.14.2.21 waed for planning.

During the research, internationally accepted sttasil data were utilised.
Correlation examination supports the parametetaraf consolidation based
on cluster analysis. Factors affecting the valumatiof parcels were

determined on the basis of topology of spatial d&fe independence of the
above-mentioned factors is proven by hypothesidintgs Increasing

production efficiency developing from the plannisgoroven by the indices
of the literature (e. parcel index) and the evédumatprocedure of the
research.



Results of the dissertation - Theses

1) The author has analysed the geoinformatical relatiof the land
consolidation procedure. He has made a proposal 8IS-Based Decision
Support System that aims at the formation of coitipetproducing units in
view of the agricultural and environmental capaiedi. He has also

summarized the data of the planning.
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2) He has analysed the factors affecting the valnatibthe soil that are
the essential elements of land consolidation. Withhelp of these factors,
he has worked out a soil valuation procedure thhased on spatial data and
that matches the environment. The result of theguore was a kind of
value in exchange that means the elemental pdanadf consolidation. The
sigmoid fuzzy function illustrates the factors affag the valuation:

1

mSig(x,a,c) = (1-)
1 +exp<—g* (x—c)>

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 categories of connecting
conditions 150 25 | roads
Relief and gradient
conditions 90 0 | category of gradient
distance from irrigational
Irrigation conditions 5,9 1 | canal

n

Cummulative Correction = Z ki—n=x05
i=1
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3) The independence of factors affecting the valoatihas ensured the
correctness of valuation method. This independdra® been proven by
cluster analysis and hypothesis testing.

Correlation
coefficient (r)

Accessibility and road
Conditions of irrigation

Shape, area, size
conditions
Melioration
Natural protection

Location

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: §ir =0 ; H: p£ 0

The t- statistics are > t0.05 in all cases, therefor the alternative
hypothesis can be rejected. Verifiable, that theretation between the
variables significantly differently on level 0-95.%
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4) He has analysed the function of DigiTerra Map La&ahsolidation
algorithm and he has also made a proposal for & effective solution that
would match better the owners’ demands (deterngnatif coordination,
establishment)

He has found a consequence among weighting parenéte number of
iteration, the number of parcels and owners anchticeiracy of distribution.
Therefore he has stated that it is not practicalatoy out a large number of
iteration for the optimal planning. The reasonftfus is that a large number
of iteration can reduce the accuracy of distributibut it does not
considerably raise fragmentation and the shaperfaéthe parcels.

5) The author has illustrated the integration of igpatlata, a novel
valuation of parcels and the applicability of lapldnning modul with the
help of a sample area. Internationally acceptedisttal indices and
complex indices have been introduced to prove ffecteveness of land
planning modul.

Planning on the basis| Planning on the bas|s
) parcel of lamella
Starting| with | . with
point |with centrg with centre
of gravit coord. of of gravit coord. of
9y | estate graviy| - estate

Number of parcels 508 309 243 497 325
Parcel per capita 6.120 3.723 2.928 5.98§ 3.91¢
Index according to
Simmons 0.678 0.720 0.750 0.725 0.75¢
Index according to
Januszewski 0.749 0.785 0.814 0.764 0.791
Index according to
Igozurike 1.081 0.600 0.299 0.947 0.531
Accuracy of distribution 0.994 0.919 0.999 0.996

The research shows that planning on the basismélla does not per se
provide a real solution for optimal planning, it iecessary to give the
sufficient distribution coordinations of premisewldand.



The practical applicability of the results

The results can be applied in both direct and @udiways to carry out land
consolidation. A direct way can be the value inhexge based on spatial
data, the algorithm that implements the planningd ahe change
management of land cadastral. The analysis on dneple area (e. the
independence testing of factors affecting the valtee results of the
planning (e. thematic maps, fragmentation indiagm) contribute to the
social acceptability of land consolidation
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