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B A C K G R O U N D  

The concepts of agri-environment management, rural development and geoinformatics used 
in the title of the thesis all have relatively short and recent history. Of these, geoinformatics 
might be considered the one with the longest history. However, one can hear about the other 
two concepts more frequently only for some years. What were the reasons to me for 
choosing exactly this combination of concepts instead of scrutinizing any of the very many 
obvious research questions that arise from the novelty of these concepts? We might get 
closer to the answer for this question if we explore the connections between these concepts 
and find the common ground that will hopefully show us the topicality of choosing this 
subject matter. 

Agri-environment management and rural development are close concepts to each other. In 
Europe the basis for both was the 1992 CAP reform when the model of multifunctional 
agriculture was conceived. According to this model, agriculture should also provide 
environmental, social and regional employment services beyond quality food production. In 
the light of this notion the European agricultural and rural development policies ensure 
funds, in parallel to reducing and restructuring production coupled supports, in the form of 
so-called second pillar rural development payments for remunerating such environmental 
and social services of agriculture. The CAP reform is actually part of the accelerating 
process that makes the distribution of support from public money to farmers rather 
conditional to the performance in quality production, food security, environmental and 
social service aspects of the farming system instead of the quantity produced. The principles 
of the reform were the following: 

Agricultural production should be multifunctional. 

The role of agriculture nowhere in the world can be limited to extracting plant and animal 
products. Agricultural production should be carried out in a manner that it should not result 
in the deterioration of the environment, it should not endanger the survival of local flora and 
fauna and it should provide livelihood for local communities on the long run. 

Farming should be sustainable. 

With respect to the principle of sustainability, farming systems should be shaped in a 
manner that an area specific balance between protection and land use is found in order to be 
able to pass on our environment (including soil, landscape, living and abiotic environment) 
we received from our ancestors and we use for agriculture in a same, or even better, quality 
for the future generations. 

The chosen farming method should be adaptive. 

Arable soil is part of the national treasure, hence its protection and encouragement for the 
use of its features best possible is of national interest. Land should be used for and with an 
intensity what it is the most appropriate and it can bear without deterioration. An important 
tool for helping this idea is renewing the concept of landraces and landscape specific 
agriculture. People who make their living from agriculture can only maximise their sources 
of income if they see the production and carrying capacities of their farms and carry out 
their farming practices accordingly. 

Rural development policy should cover all territories. 
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Rural development programmes should be devised that they cover the whole territory of the 
country. These programmes should be harmonised and combinable so that the differences 
between regions with various problems are reduced in order to level the playing field both 
between regions and within communities. 

Agricultural production should be competitive irrespective of the area features. 

The profitable production of wholesome, chemicals residue free, healthy and safe quality 
products is possible in areas where environmental and economic features are favourable. 
However, multifunctional agriculture involving environment and landscape management 
also provide environmental, nature conservation and social services beyond producing food 
and fibre. Payment is also due for farmers for providing such services. The income of 
farmers therefore consist of these two components (i.e. income from product market and 
payments received for other services) in a composition differing by agro-ecological districts. 

In almost all above principles of the reform process the concept of territoriality is an 
accentuated issue. This is to emphasize that agriculture must operate according to the 
features of the given area and each of its tasks should be carried out in an adaptive manner. 
Therefore information about areas is essential for realising multifunctional agriculture. 

The gradual changes to the CAP support system reflect the intentions behind the reform 
process. In essence, currently two different forms of agricultural and rural support exist: 

• on the one hand there are the old type 1st pillar payments linked to production, to 
certain production branches and quantities, including  
• direct payments, 
• intervention aid and 
• export payments; 

• on the other hand there are the 2nd pillar (rural development) payments including  
• area-based payments for agri-environment and landscape management, 
• area-based payments for less favoured areas, 
• support for agricultural investments, 
• support for processing and marketing, 
• support for afforestation of agricultural land, 
• assistance for the development of rural areas, 
• support for early retirement, 
• supporting young farmers, 
• training and advisory systems for farmers. 

It is apparent from the above list that in the 2nd pillar of the changing support system, in 
compliance with the reform process principles, area related measures (typed in italics in the 
list) are dominant. Out of these the first one has paramount importance since Member States 
can freely choose from this menu list of measures but implementing agri-environment 
programmes is a compulsory measure for all Member States. For this reason, agri-
environment management is the most important measure, with territorial effects at the same 
time, of the second pillar of the new common agricultural and rural development policy 
aiming at realising multifunctional agriculture. 

The issue of area related information is highly important not only among the principles of 
the new multifunctional agriculture but also among the set of measures aiming at the 
implementation of agricultural and rural development policies. This is therefore the 



 5 

common basis for which both agri-environment and rural development place increasing 
demands. It might be geoinformatics that can have a great role in meeting these demands. 

Geographic Information Systems (GIS), applications developed for data systematisation of 
various problems and for understanding their spatial interconnections, were brought about 
some decades ago by the dynamic development of information technology and by the area 
related complex questions. As GIS are computer systems they have become particularly 
important only during recent decades with the sharp increase in computer capacities.  In 
parallel to the development in GIS technology, the development of GIS applications also 
took apace. Apart from state-of-the-art solutions for traditional cartographic tasks, in 
landscape planning, natural resource research, environmental evaluation, ecological 
research, economic and sociological analysis, and in several other research fields it is 
geoinformatics that is hoped to undergo the most dynamic development in computer use. 

The above thoughts might shed light on that linking the concepts in the title of this work can 
be justified if approached from the question of territoriality. At the same time it is always a 
serious challenge to co-handle such concepts like agricultural policy and geoinformatics that 
have so much different nature. I endeavoured to meet this challenge during my research. I 
hope that with this work I contribute to the development of intelligent decision-making 
practices in the fields of rural development and agri-environment management. 

 

O B J E C T I V E S  

In this doctoral work I undertake introducing the role of geoinformatics through elaborating 
the spatial information based methodology of rural development and agri-environment 
management via two case studies I prepared or coordinated. 

In the dissertation, through the analysis of the two research topics, I sought answers for the 
following questions: 

• How research questions can be answered with informatics tools where 
territoriality is essential information? 

• What typical questions might arise related to land use and what methodology 
questions are generated by these? 

• How a methodology elaborated for a certain research question can be translated to 
the language of geoinformatics and what kind of methodology questions arise in 
this relation? 

• How the operation of the so far developed agri-environmental measure can be 
supported with GIS applications? 

• What kind of area-based recording system is worthwhile to be developed in order 
to inform the largest possible group of actors interested in agri-environment 
schemes if the system latter is to be integrated into the Agri-environmental 
Information System? 

• What international experience is important to consider when building such system 
if it is also a principle to accommodate to specific domestic conditions? 

It can be seen from the above objectives that the thesis is basically of methodology 
development nature and I tried to explore the possibilities, conditions and methods for using 
geoinformatics in agri-environment management.  
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S T R U C T U R E  O F  T H E  T H E S I S  

The thesis basically consists of four parts. First I gave an overview of the European 
processes of agri-environment management and rural development, and also concluded 
those domestic results that were achieved with the help of GIS methods to advance these 
processes. 

Then I presented the most important domestic and international research antecedents from 
the methodology point.  In this regard I concluded the most important research related to the 
so called eco-type formulation, and the EU results that were achieved in the field of 
developments in area-based information systems. These two parts belong to the classical 
„Material and method” chapter. 

In the most important part of the work I introduce the agri-environmental application 
possibilities of geoinformatics on the example of two case studies. Both case studies are part 
of the research work, conducted for several years at the Institute of Environmental and 
Landscape Management of the Szent István University, that aims at developing the agri-
environmental and rural development support systems in cooperation with several ministries 
and contribution from various research institutes. Among others, in the frame of this work 
were the GIS methodology for elaborating Hungary’s land use zone system developed, the 
zonal areas for the National Agri-environmental Programme delineated and its scheme 
prescriptions developed. 

The two case studies presented here, although both are of methodology nature, discuss 
different research questions. The research basis of the first case study was aimed at 
preparing the land use plan of the Tisza region. As a result I presented a new way of land 
use analysis supported with GIS methods. 

The second case study approaches agri-environment management from the aspect of spatial 
information systems. I give recommendations on how to develop similar type systems based 
on the experiences and results with developing an Internet based spatial information system 
that is able to handle the Environmentally Sensitive Areas Scheme. 
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O BS E RVA T I O N S  A N D  R E CO M ME N DA T IO N S  

In the course of the researches I conducted in the fields of agri-environment management 
and rural development the issue of spatial identification of research questions always arose. 
Undoubtedly, in both fields I researched many questions can be answered with using classic 
statistical methods or with analysing paper maps. However, the enlarged cluster of 
information and the increased complexity of research questions necessitate while 
technological development enables that spatial data is to be handled effectively with GIS 
methods. In this work I enterprise to present the application possibilities of geoinformatics 
as a tool in the fields of agri-environment management and rural development through 
selected research examples. 

The dissertation basically consists of four parts: 

2. First, I presented the milestones of agri-environment management and rural 
development, and its effects on agricultural policies in Hungary. In order to give an 
informatics background to agricultural policy I detailed the domestic development of 
geoinformatics, demonstrated its role and importance in operating agri-environmental 
and rural development measures. 

3. In the second part I gave an overview of the domestic and international research 
antecedents to ground the field for the case studies of the investigative part. 

4. In the first case study, that gives the third part of the dissertation, I expound the 
methodology development of a research aimed at the simultaneous analysis of agricultural 
suitability, environmental sensitivity and afforestation (land use) options in the Tisza region. 

5. Finally, in the second case study I demonstrate the development and results of a web-
based information system for the Environmentally Sensitive Areas. 

Concerning the first part of the dissertation the observations are concluded as follows: 

• In Hungary the cessation of the agricultural co-operative system was an indirect 
while EU accession was a direct factor to the extensification of agricultural 
production, to the recognition of social and environmental functions of agriculture 
and to the acknowledgement of remuneration to farmers for providing such services. 

• The efficacy of sustainable agriculture, the quality of its products and through this 
the competitiveness of this sector can be ensured if it respects the status of natural 
resources and it formulates production systems that accommodate to natural 
resources. The basis for production systems is reasonable land use that can be 
established with proper examinations that also take national, regional and local 
scales of land use into account. 

• The Hungarian measures for agricultural support that serve the development of 
rural areas are set in the Agricultural and Rural Development Operative 
Programme and in the National Rural Development Plan of the National 
Development Plan. The implementation of these plans and 1st pillar payments are 
carried out by the Agricultural and Rural Development Agency. The 
implementation is operated through the Integrated Administration and Control 
System. The area based payments are registered and controlled via the 
Agricultural Parcel Identification System. 

• It is particularly the area-based payment system in whose operation 
geoinformatics is an essential tool. GIS support intertwines all the phases of 
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operation such as identification and delineation of supported areas; setting 
farming practices in certain schemes and aligning payments accordingly; keeping 
the inventory of nature values of delineated areas georeferenced; monitoring 
environmental factors respectively; registering claimed areas (cross check); 
preparing control documentation; giving information to the public. 

• In Hungary large volume geoinformatics research is carried out since the 1980s 
including application development, production of databases, methodology 
researches. Among the actors of this market we find both profit oriented 
professional companies and government financed research institutes of public 
administration and GIS workshops of education institutions. The outputs from 
these actors resulted that the zonal target areas for rural development were 
delineated and the Agricultural Parcel Identification System, providing the frame 
for operation, was developed. There is a further need, however, for realising the 
control and monitoring system of the schemes. 

The second part of the work collects the experiences from domestic and foreign research in 
order to set the ground for the case studies. With respect to the topic of the first case study on 
the land use analysis of the Tisza region I reviewed here the development of domestic land 
valuation methods. The second case study presents the development of the internet-based 
information system of the zonal Environmentally Sensitive Areas Scheme of the agri-
environment schemes. This information system is to help the operation and promotion of the 
scheme. Since the Old Member States of the European Union have more developed informatics 
systems it was expedient to give an overview of existing applications from these countries. 

As for the second chapter the conclusions are the following: 

• Effective farming can only be realised with taking site conditions into account to the 
largest extent possible. Site condition, however, is not equal to the definition of soil but 
it is also affected by many other factors such as climate or relief. It must be also borne 
in mind that the efficacy and profitability of farming is also affected by other economic 
and social phenomena among which remuneration for environment protection, nature 
and landscape conservation services is given increasing importance. 

• Factors and interlinks determining profitability of a given farming unit are examined 
for centuries. This process has started in Hungary in the second half of the 19th 
century with the concept of golden crown value, expressing production and 
economic aspects. Then soil and site characterising indexes were invented. 
Development today points towards such complex environment evaluation systems 
that, beyond natural science and economic aspects, also aim at involving 
environmental, ecological and social factors into evaluation and into land use 
methods based on these above. 

• The increased diversity of input data and depicting its interlinks, the high number 
of potential variations and the examination of inner interactions all demonstrated 
the limits of using analogue tools. As soon as technological development made it 
possible researchers started using informatics and GIS tools also in Hungary. A 
first remarkable result was the evaluation of agro-ecological potential in Pest 
county. Another large volume research was the development of the land use zone 
system for Hungary. A great result of the previous was that it evaluated the 
combination and overlap of characteristics while the latter also examined 
environmental sensitivity (from wildlife, water and soil conservation aspects) of 
areas beyond suitability for arable production. The first case study of this 
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dissertation, taking the methodology of both researches into account, 
complements these methodologies and gives recommendation for grounding the 
land use plan of the Tisza region. 

• Based on the international experience that grounds the second case study, it can 
be stated that the existing area-registering systems can not be operated without 
the experiences from geoinformatics and remote sensing research. Geometrically 
correct and up-to-date basic data is easiest to retrieve from orthophotos, 
georeferenced topographical or cadastral maps. 

• It is rewarding to abase area-registers onto a delineation system that 
accommodates flexibly to the fact that users of each land areas and the borders of 
cultivation may change in many places each year, therefore registering by plots is 
unrealizable. For this end, all over Europe, larger units with borders that are less 
changeable in time, so-called blocks, are used as reference basis for identifying 
plots. The physical block is permanent in time from point of agricultural 
cultivation, it is an area unit with well identifiable borders and mostly under 
identical land use. In certain cases, like area-based measures of rural 
development, it is obligatory by law to also register respective parcels. 

• Concerning area-based measures there are several types of information that might 
be relevant when informing the public. It is practical to publish such information 
on the Internet. A suitable tool to this end is a map server application that is 
linked to data base handling and registering systems, of course, with paying 
special attention to data security and access rights. 

After all these research antecedents in the following I conclude the examination part of the 
dissertation comprising two case studies. 

 

Agricultural suitability-environmental sensitivity-afforestation suitability analysis of the 

Tisza region 

In the course of the research when recommendations were to be given how to change land 
use there was a demand to include afforestation suitability analysis beyond the parameters 
already used in the land use zone system (agricultural suitability and environmental 
sensitivity). Also, there was a need to improve the spatial resolution by means of replacing 
the soil characteristics basic map (Agro topographical database > Soil map of Kreybig). 
Hence, the research was conducted with the involvement of three specialist research 
institutes. I combined the result maps of the respective research groups (agricultural 
suitability, environmental sensitivity, afforestation suitability) with the method of so-called 
eco-type forming, i.e. I determined the quality combination of each parameters for each of 
the unit cells (1 ha) under examination. This method showed many theoretical and practical 
combinations. Therefore after simplification and type forming using algorithms I finally 
produced 10 area dominances or eco-types. Each area dominance (eco-type) shows the 
arable production and afforestation suitability of a given area and at the same time also 
indicates the environmental sensitivity of the area. 

At the time of closing the manuscript of this dissertation the research was in the phase of 
finalising the land use model. In any case, I think necessary later on to validate the results 
with on-site control and to compare the spatial results of the different methods (e.g. land use 
zone system) supported with statistical analysis. 
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Elaboration of internet-based information system for the Environmentally Sensitive Areas 

The system specifications are determined by the following requirements: 

• parcel-level identification of ESA areas and tracking changes, 
• registering farming operations, input use and yields (plot register) 
• registering 5-year agri-environmental farm plans with adaptive approach for 

continuous updating, 
• registering and mapping inventories of natural values surveyed on farmers’ areas,  
• supporting data needs of scheme administration and site control, 
• enabling compliance control of tasks undertaken in the frame of the agri-

environment scheme, 
• operating a monitoring system that displays the accomplishment of nature 

conservation aspects, 
• conducting multi-aspect analysis and correlation examinations on the basis of the 

registered data, 
• providing access to datasets of public interest to the widest sphere possible. 

Based on foreign, primarily English, examples and on the state-of-the-art challenge of using 
IT the practical approach is unequivocally the solution of a web server-client that is based 
on internet connection and accessible for several clients simultaneously. I consider optimal 
the use of this system because the collection of data, validity control, systemization and 
upload of data is carried out at one central point while users can have access from anywhere, 
with certain access right criteria, to any type of data. The client’s side does not necessitate 
installing any specific software as the system is accessible through a simple web browser. 

Users can approach the system in the form of maps, i.e. answer is given to the question what 
is there in a certain area, what kind of environmental recommendations/restrictions are valid 
or which support scheme is available in a given area. Therefore the basic functions of the 
map browser include moving the map, changing the scale and asking information regarding 
descriptive data. 

Of course, there is a lot of information behind the map that is not visible, that can not be 
read from the map such as the description of a protected area: why, since when and for the 
interest of which habitats it is protected. A further advantage of the system is that via 
hyperlinks it can connect to any other web pages, hence it can focus the relevant 
information published so far on the web also according to their spatial references. 

Since the application is developed for several groups of users, the question of access rights control 
also had to be solved. The description in the example above is accessible to any users but the data 
that fall under data protection restrictions, e.g. personal data of an ESA contractor of a given 
parcel, is accessible only after access right control for a certain group of official users. 

Beyond the general functions (e.g. length and area measurement on the map, printing or 
exporting the map into a picture format) the system is suitable for various query and listing 
made from the descriptive and spatial data. 
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N E W  S C I E N T I F I C  R E S U LTS  

 

Based on the methodological principles applied and investigations made I concluded the 
following scientific results: 

 

1. I explored the basic GIS databases related to rural development and agri-environment 
management. I gave an overview and systematized the research groups working in 
this field. I concluded the most important developments and applications of these 
research groups whose use is essential in the applied researches of this topic. 
Furthermore I classified the most important digital databases with regard to the 
question which are the most suitable and at what scale to be used for certain spatial 
planning and delineation tasks. For these databases I have prepared the metadata 
descriptions that help orientation and accessibility. 

 

2. I have prepared a new method for planning regional level land use systems. In this 
work I further developed the two dimensional national scale land use zone system 
(that uses the aspects of agricultural suitability and environmental sensitivity) with 
introducing a new dimension of afforestation suitability. Along these three axes I 
elaborated the methodology with the help of which eco-types can be easily 
formulated for rational land use planning. With eco-type formulation I excluded the 
problem that as a result of the deduction of inner weights the similarly strong 
attributes extinguish each other. I paid special attention to handling those categories 
where the various dimensions were dominant and appeared together. 

 

3. I concluded that while the ’land use zone system of Hungary’ is perfect for giving 
national scale overviews, the increase of spatial resolution necessitates the 
improvement of thematic resolution, i.e. more detailed description of zone types. 
With regard to the spatial structure analysis of the Tisza region the methodology 
change was not caused by the increase in the number of dimensions only but also the 
changes in scale. As a result I presented the suitability of the method on a practical 
example of how to resolve research problems arising from the issue of resolution. 

 

4. I have concluded the requirements of an information system that ensures the 
operation of area-based rural development payments, and I have prepared its system 
plan. I divided the group of information that are public, apart from those that require 
official authentication. I have elaborated and realised an Internet based information 
system. It provides a surface for efficient handling of spatial information that is 
essential for operating accompanying measures. I have set the system requirements 
that it could be integrated either with the already operating Integrated Administration 
and Control System or with the planned Agri-environmental Information System. 
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