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PREFACE 
 

 

 

 

 

 

 

 

 

Dear Readers 

 

Global approaches for adequate solutions on 
the local level - that is one of the dominant 
challenges these days and in future. In the 
new Europe Union with at present 25 member 
countries and intending to a further 
enlargement, strong regional networks with a 
common understanding and mind set become 
more and more important. For this 
appropriate frameworks must be created. 

 

With the motto “BOKU goes EAST” the 
University of natural resources and applied life 
sciences (BOKU University, Vienna) is 
pursuing among other things the strategy to 
intensify the cooperation especially with our 
neighbouring countries in the eastern and 
south eastern part of Europe. In addition to 
various European programs for the mobility of 
students, specific institutionalized support is 
useful for enhancing the internationalisation 
process combined with a mutual exchange of 
know how and experiences.  

 

 

 

 

 

 

 

 

 

 

 

 

Starting in 2003 the Academia Danubiana has 
undertaken the task to promote this process 
of territorial integration. The activities are – as 
indicated by the name - regionally focused on 
the accession countries within the Danube 
Region. The goal is, to have a permanent 
dialogue within a network of experts 
representing a broad spectrum of disciplines 
involving natural sciences, technical 
knowledge as well as, socioeconomic, 
ecological and cultural aspects. Based on this 
interdisciplinary access, innovative approaches 
for complex planning projects and for new 
models of education and training should be 
developed.  

 

This now available first issue of the ACADEMIA 
DANUBIANA is a further important step of 
establishing the Academia Danubiana. My 
congratulations and wishing you every 
success. 

 

 

Hubert Dürrstein 
Rector 

University of Natural Resources and  
Applied Life Sciences - BOKU 
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PREFACE OF THE EDITOR 
Kvarda, W. 
University of Natural Resources and Applied Life Sciences - BOKU University  

 

We cordially invite all the participants of the 
ongoing projects within the Academia 
Danubiana, the students, the professors, 
stakeholders of various disciplines, 
representatives of city governments for our 
first printed edition. We are starting to 
present within this publication our first 
project, which was starting last year, called 
“Responsible use of soil and land and Regional 
Development”.  

The “Guiding Principles for Sustainable Spatial 
Development of the European Continent” were 
adopted by the European Conference of the 
Ministers Responsible for Regional Planning” 
(CEMAT) in September 2000. “The aim is to 
bring the economic and social development of 
each region into harmony with its ecological 
surroundings and cultural heritage in a long-
term, large-scale and balanced spatial 
development.”   

The question of the sustainable development 
of the Danube region – our common living 
space – requires intensive co-operation 
especially in the fields of ecology, economy, 
social sciences and culture. University 
teachers and students, planners and 
concerned citizens as well as politicians and 
administrative staff, are expected to co-
operate with each other. Therefore it is 
necessary to implement measures improving 
access to knowledge and the information 
society, which will be promoted by mutual 
learning, interactions and transfer of 
knowledge between the participants. Learning 
as integral part of planning has become an 
important area of practice. We must become 
involved with group processes that develop 
dynamically in ways that cannot be foreseen.  

A network of excellence called Academia 
Danubiana was established as a scientific 
association at the University of Natural 
Resources and Applied Life Sciences in Vienna 
in 2003, to promote a higher degree of 
territorial integration with the accession 
countries within the Danube region. The 
Academia Danubiana focuses on a scientific 
and educational network within various 
disciplines and paradigms in planning and 
systems design. It is addressed to all 
members of the socio-economic, ecological 
and administrative community in the broad 
sense – local authorities, students, teachers 
and non-governmental organizations. 
(http://www.academia-danubiana.net) 

The aim of this program is about the working 
out of visionary concepts and projects, 
offering postgraduate students in the future 
new study programs and seminars, to 
promote mutual learning within a dialogue 
between municipalities, universities, 
concerned industries, business, non 
governmental organizations and the civil 
society. There will be also big effort to 
encourage links between science and society 
in the new accession countries in the Danube 
space. The different thematic areas will be 
covered with the following objectives: 

 to promote sustainable development 
and ecologisation in the Danube 
space 

 elaborating models of ‘ good practice’ 
for integrated land utilization and 
multifunctional demands on soil and 
land 

 fostering transdisciplinary processes 
to produce knowledge, that is 
scientifically reliable  

 involving actors and stakeholders in 
the civil society in stimulating the 
mutual learning process between 
science and society  

The themes for projects, seminars and study 
programs will reflect the policies on 
sustainable land use management from 
various perspectives, and the protection of 
habitats and natural resources. Interrelation 
with architecture, soil protection, regional 
planning, renewable energy systems, but also 
agricultural policies will be explored. The 
project Academia Danubiana could act very 
well as a model of European significance.  
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INTRODUCTION 
Kvarda, W. 
University of Natural Resources and Applied Life Sciences - BOKU 

 

According to scale in space and time, the 
landscape is a constantly shifting pattern of 
geomorphological structures, ecosystems 
transformed through generations of human 
lives. Ecosystems are spread across the 
surface of the Earth from the cold tundra and 
mountain tops, through the temperate and 
tropical forests, grasslands and deserts, 
swamps and coastal waters to the deep 
ocean. Landscapes form the face of the earth. 
They express the ongoing relationship 
between human mankind and the 
environment.  

The physical form of our landscape is a direct 
manifestation of what is most valued in 
culture. According to this criterion the 
materialist that naturalizes the exploitation of 
nature for financial gain counts as valid 
knowledge while the equally sophisticated 
information understanding the world as flows 
of energy across permeable boundaries of 
matter and spirit may not. Western thinking, 
both a product and producer of this worldview 
remains locked in this epistemological grid.  

Philosophers call a filter that determines what 
counts as knowledge an epistemology. Our 
prevailing industrial culture, which is currently 
reaching a global climax is corresponding with 
our present forms of cultural landscapes, 
industrial agriculture, fossil architecture 
engineering and industry, derived from the 
design epistemologies incompatible with 
nature’s one. If human mankind do not 
succeed in counteracting and reversing 
negative tendencies within a reasonable time, 
many of them will become irreversible. 
Therefore we have to consider large-scale 
perspectives that provides a culture with a 
high value system, which reflects long-range 
ecological realities.  

Jeremy Rifkin has written just recently a book 
about ‘The European Dream’ and is pondering 
about the future of the continent. He is 
pointing out that “Europe has become a giant 
free wheeling experiment laboratory for 
rethinking the human condition and 
reconfiguring human institutions in the global 
era. The European dream emphasizes 
community relationships over individual 
autonomy, cultural diversity over assimilation, 
quality of life over the accumulation of wealth, 
sustainable development over unlimited 
material growth, deep play over unrelenting 

toil, universal human rights and the rights of 
nature over property rights and global 
cooperation over the unilateral exercise of 
power.” 

One of the most specific benchmarks for 
defining ‘quality of life’ are educational 
programs like Socrates, Erasmus and 
Leonardo. Within these Europe-wide 
educational programs Erasmus provides 
grants to students and professors for the 
expenditures during seminars of Intensive 
programs and encourages mobility for 
common projects between EU member 
countries. The University of Natural Resources 
and Applied Life Sciences in Vienna in 
cooperation with nine universities from Sofia, 
Beograd, Goedoelloe, Budapest, Ljubljana, 
Zvolen, Bratislava, Linz and Deggendorf were 
submitting a project proposal for an Intensive 
Program (IP) within Erasmus called 
“Responsible Use of Soil and Land and 
Regional Development”. Within this 
international established Erasmus IP the very 
idea is about sustainable development over 
unlimited growth, to develop effective soil 
protection and responsible land use and to 
preserve and nurture cultural heritage.  

Experts from various sciences, planning fields 
and practical work of city and regional 
planning, soil sciences, nature protection from 
seven European countries are collecting their 
comprehensive experiences for effective soil 
protection and new kinds of land use 
management. The work up of scientific 
subjects leads to an essential significance as a 
basis for political decisions. The results will be 
transferred as a learning strategy, which shall 
help to increase the awareness about soils as 
the International Union of Soil Sciences in 
Vienna is recommending, to put the issue of 
soils permanently on the International 
Agenda.  

Last year Prof. Winfried Blum from the 
Institute of Soil Research and Prof. Werner 
Kvarda from the Centre of Environmental 
Studies and Nature Conservation were 
negotiating how to start a process for the 
development of operational procedures for the 
mitigation of the threats for the soil and how 
to improve integrated land use management 
concepts. According to the ‘European 
Environmental Agency’, over the past 20 
years, built up areas have been steadily 
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increasing, leading to 6 – 9 % of Europe’s 
land area being completely or partially sealed 
by urbanization and 17 % of Europe’s total 
land is affected by soil erosion. We came to an 
understanding to start with a new way of a 
didactical concept with regard to the content 
and certitude of work on soil and land use 
protection which will be the first time in one of 
the European regions to transfer operational 
goals and objectives for soil protection within 
the basis of the EU soil communication 
“Towards a thematic strategy for soil 
protection.” 

The goal of this IP is to work out a common 
vision for measures against uncontrolled 
sealing and reasonable land use, intending a 
balanced production and also developing 
concrete measures for integrated land 
utilization. To manage our continually 
changing activities in land use planning new 
‘polycentric governing styles’ may support the 
dialogue between all the players, in an 
ongoing process to create effective 
governance towards a ‘learning region’ 
democratically by everyone affected.  

Prof. Blum points out, that “space is an asset 
that is extremely short and cannot be 
reproduced, and which has always been the 
subject of strong conflicts with regard to 
utilization. Moreover driving forces of land and 
soil degradation have effects on the dimension 
of space and long term temporal scales. 
Therefore we have to distinguish the 
dimension of space and time on the world 
level, the country level and the individual 
piece of land. All three levels are inter-
connected by cultural, social and economic 
driving forces, ranging from economic and 
social theories, to the question of property 
rights or prices for energy and other goods, 
thus connecting the world level with the 
household level.” 

On the basis of the soil indicator framework - 
the DPSIR APPROACH – and its application in 
practice helps to understand complex systems 
and processes and react by developing 
responses and solutions for strategies and 
operational procedures, to create landscapes 
involving with great responsibility. The DPSIR 
approach is distinguishing between D-Driving 
forces, P-Pressures, S-State, I-Impacts and R-
Responses (European Environment 
Agency:1999). This framework of the ‘ five 
main soil research clusters’ serve as a 
theoretical background for our project.  

Within the first phase of the IP SOIL I  project 
from 2004 to 2005 we were analyzing the 
theoretical and practical examples from the 
‘five research clusters’, and were integrating 
the topics systemically within a future search 

workshop and were working on various case 
studies and projects about soil and land use to 
understand the problems. The results of this 
first phase we will describe in our publication 
and you can already find the papers and 
power point presentations on our website 
http://www.academia-danubiana.net  

The second phase from 2005 to 2006 deals 
with conceptualizing a concept about soil and 
land use towards a thematic strategy for soil 
protection and sustainable land use. The 
question will be, how to bridge between the 
available scientific knowledge on one side and 
those who need it for defining policies, and 
operational procedures, such as stakeholders, 
and politicians and decision makers on the 
other side. Therefore the main target will be, 
to develop methodological approaches, how to 
initiate a dialogue between those who own soil 
and those who are interested in keeping soil 
multifunctional.  

Finally the aim of this IP project within the 
third phase from 2006 to 2007 will carry out a 
common vision for achieving a concept for a 
‘learning region’ to obtain goals of a resource 
saving regional development in the Danube 
space.  

The results of this IP should be supported in 
practical application. For realizing the 
expected goals a process will be initiated as 
an innovative beginning, which the students 
can transfer in their region as a result of the 
IP. Because most of the citizens realize that 
shaping the future character of their 
community or environment is an important 
task. The local community as a ‘learning 
region’ will be characterized by a shared vision 
for perspectives of the future and creating 
new qualities of team learning. If we want to 
bring society into the art of governance and to 
encourage the creativity of all social groups, 
than they should realize their intellectual 
potential for solving their problems in the 
Danube Region. 
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THE SOCIAL CULTURE OF THE INTENSIVE PROGRAMME IP 
SOIL 
Creating the social field of a project on living soil and generating social capital from 
learning by experience through a special learning culture 
Strasser, R. 
Vienna 

 

Last year I received the invitation to 
participate in a Socrates Erasmus Intensive 
programme as a scientific moderator. The 
aims of the project were to prepare a 
conversation: in an exemplary fashion the 
scientific community, the political decision 
makers and the society concerned should be 
brought into contact and develop together 
common ground for creating measures against 
uncontrolled sealing and damage of soil and 
land in the region of Neusiedel. 

My first impression was a deep concern about 
such a complex research question. What I had 
to offer were a quite elaborated set of 
concepts and tools as an organisational 
consultant, experience as facilitator of large 
groups, a personal interest in the topic of soil 
as a living precondition for many processes in 
nature, a sensitivity for the more subtle 
effects of “sealed soil” in different regards and 
the courage to make the mistakes 
indispensable for creating new knowledge in 
complex situations. 

An application for a SOCRATES-Project like 
this invites to explore a wide space of 
possibilities before taking careful decisions 
and well founded choices in a next step. In the 
first meetings the idea of continuing IP-SOIL 
during at least three years got shape. This 
should allow the participating scientists to find 
common ground in their understanding of the 
subject, to know about different approaches 
and also disagreement/dissent, but it should 
also give the opportunity to experience three 
social journeys and so to reflect the effects of 
different didactical approaches during several 
years. As well, it should permit to address a 
group of about 80 PHD-students on the whole 
by the program. The participants of the 
different years should get the opportunity to 
meet personally and have access to resources 
on a virtual learning platform.  They could 
become - in the best case - a scientific soil-
community which might have a certain impact 
– be it as researchers, experts who consult 
the political field or practitioners who make 
the decisions about soil and land-use in and 
for the future. 

It was quite clear from the beginning, that for 
most of the participants the kind of 

transnational and transdisciplinary cooperation 
in this project would be new territory. 
Especially the cultural, communicative and 
social challenges of such an endeavour are 
usually not the preferred topics of reflection 
among scientists. Yet to deal successfully with 
them would be crucial for the effectiveness of 
the programme.  

So the cultural and the social issues were - 
from the beginning - in the centre of the 
attention of parts of the project-staff. They led 
to a careful preparation of the whole process-
design and especially of the design of the 
Kick-Off- Meeting. 

During this meeting we wanted to prepare 
opportunities for the participating academic 
teachers to build personal relationships, learn 
about their respective interests, their 
respective understanding of the project as a 
whole, the inputs they might offer (from their 
disciplines as well as from their professional 
and cultural background) and their didactical 
approaches. But they should also have the 
chance of planning together and so having – 
in a nutshell – an impression of all the hidden 
demands of the task itself (to make - through 
the framework of a Socrates-Project - “SOIL-
PROTECTION” an acknowledged in a 
conversation of stakeholders), as well as an 
idea of the reflective tools to deal with all 
these phenomena.  

The design of the meeting as well as the 
prepared materials reflected these intentions: 
a clear structure with open spaces for all those 
requirements was prepared by the staff: we 
wanted to create the opportunity to 
experiment methodically and didactically with 
new procedures and test their suitability 
already in the Kick-Off-Meeting in order to 
refine them for the Intensive Programme 2005 
and the probably following projects. 

The core-questions guiding the preparatory 
work were the following: 

 How and by which means can trust be built 
within the participants? Trust, we supposed, 
is necessary for the kind of relationships 
that is needed to allow open dialogue on 
difficult issues within the project, but also 
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when the project addresses it’s external 
environment. 

 How is to promote the ability to 
contemplate the social phenomena 
occurring during the process -  with regard 
to the content, but most of all to the 
intercultural and interdisciplinary 
cooperation? We become aware of - mostly 
unconscious - cultural phenomena and 
individual beliefs or assumptions especially 
when cultures encounter. How can such a 
not necessarily comfortable moment be 
turned into a fruitful experience? 

 In which way can the experience in the 
project allow to be more aware that, what 
generally is seen as “scientific facts” is the 
product of many actions, influences, 
conversations, selections and decisions 
within a process in a certain field? In which 
way can this process of production of 
scientific facts become itself the object of 
reflection?  

 What would be the best way to support the 
emergence of a new international scientific 
community as a holding space for 
understanding, for generation of new 
experiential knowledge about the complex 
issue of soil protection and for mutual 
support among pioneers in this field? We 
suppose new values could be created if that 
network were perceived as a high-quality-
field from outside. 

The Kick-Off-Meeting showed, that a common 
understanding of the importance of learning 
and generating knowledge as a social process 
is still to develop – in the staff team as well as 
at the level of the participating Universities. 
Also, designing together showed to be 
something very different from planning for 
others - as a soloist. And last but not least: a 
sophisticated and professional project 
management which provides an organisational 
basis is very important, especially as the 
financial resources of the project are strictly 
limited. 

Traditional forms of academic exchange follow 
different patterns than those required by the 
learning system intended here. For a 
generative and reflective process like this a 
continuous presence of the participants is 
crucial: only then certain phenomena can 
emerge, a significant personal and group 
experience can develop, common sense 
making and common knowledge-creation on a 
new level can be done. The presence of the 
participants is important for the development 
of the learning system itself as well as for the 
development of every individual’s awareness 
and consciousness. To send a representative – 
in this case – can show itself to be as useless 
as to send someone else to the hairdresser to 
have one’s own hair cut. 

Important discoveries wait to be made in such 
projects in the future, if there is created 
enough safety, open space and support for 
reflection and sense making, especially for 
situations which might be – at first glance – 
perceived as failure or mistake. These 
moments are the most precious ones because 
they allow to become aware on one hand of 
assumptions and beliefs that usually 
unconsciously guide our actions and shape our 
concepts, on the other hand of implications, 
informations, stakeholders etc. which and who 
– until that moment – were not regarded as 
being part of the issue and are just discovered 
by what often is called “failure”, “mistake” or 
simply “strange situation”, but indeed is an 
important signpost. 

The value of experience and experiential 
knowledge as described above is more and 
more recognized as indispensable in complex 
issues, where it is not sufficient to give 
answers but to discover together which new 
found question could be able to describe or 
formulate “what” - “the problem” - “is”. 

It seems, that in the second phase of the IP 
SOIL Project from 2005 to 2006 one of the 
already obvious questions will be how to 
bridge between the available scientific 
knowledge on one side and those who define 
policies and operational procedures 
(stakeholders, politicians and decision 
makers) on the other side – and the emerging 
phenomena both sides have no access to until 
having made their first practical steps in their 
encounter. The main target will be to continue 
to develop methodological approaches for 
initiating dialogue among all who are 
stakeholders in this issue, be they already 
known or still to discover. 

Most helpful is to create together the context 
for the learning endeavour in a conscious way 
and to agree on carefully designed procedures 
of action and reflection giving enough safety 
to permit the next steps into unknown spaces. 
Having experienced this form of learning 
together fosters relationships and generates a 
unique kind of social capital that cannot be 
created in another way. 

Literature 
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UP, 2004 
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SOIL SEALING – HIGHWAYS IN SLOVENIA 
Magyar, A. 
University of Ljublijana  

 

Slovenian territory, which represents only 
0.014% of the planet's land surface, is a 
home to 2% of all known species of plants 
and animals. Only 10% of slovenian 
territory is lowlands, and together with 
valleys only 18%. In these areas rivers, 
main urban areas, economy and traffic 
infrastructure are concentrated, and 
represent the highest pressures on nature. 
Most of the landscape is hilly and 
mountainous; there are even areas with 
high mountains. 

The management of these riches can not be 
simple: it requires a professional approach 
and the co-operation of many interests. 
Today 60,5% of Slovenian territory is 
covered by forests. Urban areas represent 
less than 10% of Slovenia, but tend to 
spread towards sensitive and universally 
useful land that is usually the best 
agricultural land as well. Slovenia is 
connected by a network of 1200 km of 
railways and 14800 km of roads, The traffic 
is becoming heavier because of short 
distances of transport and travel, Lying 
between Italy, Hungary and Croatia, 
Slovenia contains many important traffic 
routes for international traffic. 

Road projects are generally intended to 
improve the economic and social welfare of 
people. Increased road capacity and 
improved pavements can reduce travel 
times and lower the costs of vehicle use, 
while increasing access to markets, jobs, 
education, and health services and reducing 
transport costs for both freight and 
passengers. For all the positive aspects of 
road projects, they may also have 
significant negative impacts on nearby 
communities and the natural environment. 
People and properties may be in the direct 
path of road works and affected in a major 
way. People may also be indirectly affected 
by projects, through the disruption of 
livelihood, loss of accustomed travel paths 
and community linkages, increases in 
respiratory problems due to air pollution, 
and injury from road accidents. 
Disturbances to the natural environment 
may include soil erosion, changes to 
streams and underground water, and 
interference with animal and plant life. 

Roads bring people, and people bring 
development. New roads may induce 
development in previously undeveloped 
areas, sometimes significantly affecting 
sensitive environments and the lifestyles of 
indigenous people. Roads are agents of 
change, and can be responsible for both 

benefits and damage to the existing balance 
between people and their environment. 

As soil sealing is bound to increase in the 
next century in Europe, a number of 
countries have taken the view that the best 
agricultural soils should not be used for 
building or infrastructure developments and 
there are several examples of new roads 
being re-routed to avoid fertile soils. 

Development in soil sealing are largely 
determined by spatial planning strategies 
where the effects of soil losses are often not 
taken into account. 

Targets of highway sealing 
monitoring 
The effects which are related to sealing and 
the characteristics to be monitored to 
access the effects are items of the 
monitoring instructions. The effects are: 

 decrease of soil functions 

 inhibition of storm water infiltration 

 floods by inhibition of water 
infiltration 

 reduction of ground water renewal 

 destruction of soil fertility 

 dissection of habitats and water 
catchment areas 

 health hazards by dust, fine dust, 
concentration and release of 
hazardous compounds 

 reduction of soil gas exchange 

 social effect by reduced well being 
and life quality 

In Slovenia the state street infrastructure 
has passed the spatial long-term plan. Great 
areas in highway construction and moderate 
financial possibility of the state are dictating 
short planning. Under highway construction 
predominate short – term economical 
interest which consider only progressive 
road construction costs and neglect 
maintaining costs and often hard mesurable 
environment degradation costs. Steps to 
prevent and diminishing negativ impacts: 

 qualitative spatial planning 

 qualitative road design 

 qualitative offroad space 
arrangement (relief intervention, 
vegetation, water, to 
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 open and hide view points, material 
and plant species choice) 

The most important point is that the 
landscape architect is involved at an early 
stage, and brought into the planning team 
which actually decides, or at least has the 
possibility to influence the decision which 
route the highway will take; that he or she 
is no longer looked on as a wizard whose 
job is to vanish the engineers ugly scars 
under a magic cloak of green, but is 
involved at an early stage when the damage 
can still be prevented. 

˝We can not claim to have solved the 
problem roads in the landscape until we 
have found ways of translating all the needs 
of fast driving into a coherent landscape.˝ 
(Crove, 1960) 

The greater part of qualitative agriculture 
soil is located in valleys and plains. Exactly 
in valleys is flowing the major traffic stream. 
To avoid a conflict between agriculture and 
roads we have environmental impact 
assessments for highway construction. With 
this procedure actually we try to diminish 
the impacts. 

The names of the soil types usually do not 
mean anything to road designers. The 
results must be presented in a form they 
can understand, preferably as a single 
number. Every soil vulnerability study must 
arise from an outline, which shows 
modification in soil, their influence and after 
– effects. 

Each soil type had to be classified to its 
stage of: 

 soil profile development 

 parent material composition 

 textural composition 

 water conditions 

The final result is the production potential 
index which can range between 7 and 100 
points. The index is then divided into five 
classes: 

4 – inadmisible high impact (more than 70 
points) 

3 – high impact (56 – 69.9 points) 

2 – moderate impact (43 – 55.9 points) 

1 – negligible impact (30 – 42.9 points) 

0 – no impact (less than 29.9 points) 

In additional zone of 30 – 40m from the 
pavement at each side of the highway was 
considered to be significantly affected and 
unsuitable for agriculture. This cone is 
usually affected during highway 
construction, can containe noise or wind 
barriers or vegetation, and will be polluted 
to a certain extent by traffic emmissions. 
This land is therefore, lost to agriculture. 

The road designers ussually provided 
several variations of routes for a given 
section of highway. At the end they choose 
the route which leads to least soil impact. 

Conclusion 
In the last decade without doubt the 
balance has incline in benefit to diminish 
impacts. But we should ask our self does 
Landscape architects designing highways or 
does highways designing landscapes? 
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Turkish cities, particularly big cities like Istanbul, Ankara and Izmir, in the last fifty 
years, lived an explosion of population and land, because of external and internal 
economical and political affects, while countryside was loosing its population. This 
explosion, with other political affects, created megalopolises, which cannot be planned, 
implemented of plans, and managed. Squatter phenomenon became the major 
characteristic. The quality of life and environment slightly decreased; urban services 
cannot be distributed evenly between the districts. During this period, the green 
structure as one of the urban services, providing physical, social and ecological 
functions, within the other structures defined by the previous plans of the cities were 
destroyed by illegal buildings. These illegal developments formed the structures of the 
cities with the transformation from illegal to legal by some laws provided by politicians. 
This phenomenon of rapid and uncontrolled urbanization, destructing the open spaces, 
which can function for many aims, is the most important problematic face of soil 
sealing. Open green spaces can carry many social, economical, physical and ecological 
functions in Turkey, which has lived deep economical, political, social and 
environmental crisis. But, to plan the urban landscape at metropolitan scale, there is no 
obligation defined by the law. This situation has caused to some fragmented green 
spaces, which cannot fulfil the possible functions that an urban landscape can provide. 
Turkey ratified the European Landscape Convention in 2004, and within the convention 
there are many opportunities to plan urban landscape for increasing the quality of 
environment and life in Turkish cities. Therefore, for the implementation of the 
convention, the existing situation should be analyzed and discussed to set the new 
mechanisms in the national context with the synthesis of European Landscape 
Convention. 
This paper searches for an answer for how to implement the European Landscape 
Convention with the aim of achieving landscape planning mechanism and 
greenstructure for urban level in Turkish context that there is no law or legislation for 
obligatory landscape planning for cities, particularly in Ankara, as a case study. 
Concepts of landscape, landscape planning and greenstructure are discussed in relation 
with different context. A brief history of transformation of the city, its greenstructure 
and planning context has been presented. The difficulties in existing planning systems, 
decision making (authorities, professionals…), legislations, production of plans and 
implementation have been discussed related to landscape planning issues. 
Consequently, with the contributions from the European Landscape Convention, a set of 
recommendations and a model of planning mechanism have been suggested to achieve 
to solve problems and have a landscape planning for the case city Ankara. 

Introduction 
Nowadays, cities are under big pressure 
resulted from population increase and rapid 
urbanization, and they are one of the most 
important parts of economic, social and 
political strategies of countries, representing 
the spatial dimension. Particularly, European 
Union and its several bodies have produced 
policies and strategies that explain the 
future image of urban environment for 
sustainable development. It is contended 
that success of EU’s social, economic and 
environmental ideals is strongly related to 
urban space where 80% of Europe’s citizens 
live. Cities should be revitalized as 
attractive, healthy, high quality spaces to 
live in that allow their communities and 
their economies to flourish. At this point 
urban greenstructure has a great role to 
operate the economical, social and 
ecological ideals for future. However, 
especially, in the new developing countries, 
urban sprawl and uncontrolled development 

and wrong land-uses in certain cities, and 
sometimes planning mechanisms 
themselves have become basic problems 
standing against the targets. Landscape, 
which is not recognized by most of the 
countries as a planning theme, and as one 
of the most important concept can be able 
to offer for the most important issues on 
urban environment in this context, has 
finally had a chance to institutionalize within 
European Landscape Convention. 
Consequently, the most important task now 
is to search for the ways of implementation 
of the convention in the national level with 
local contexts and mechanisms of planning 
in cities to form greenstructures. 

 

The case, city of Ankara, as a product of 
Turkish planning context, has lived 
uncontrolled rapid urbanization and many 
problems with related issues; and during 
this process and still it has no obligatory 
landscape planning. Although, in its short 



HOW TO PLAN LANDSCAPE FOR A MEGALOPOLIS – THE CASE OF ANKARA 

ACADEMIA DANUBIANA 1 / 2005  11 

urban history there are efforts to include 
ideas about green areas, these attempts 
could not be successful because of the lack 
of a holistic mechanism. Now, there can be 
many contributions by a landscape plan to 
solve the urban problems of Ankara. 
Therefore, The European Landscape 
Convention has a vital role to push the 
government for setting the laws and 
legislations of landscape planning for 
Turkish cities. For this reason, an analysis of 
urban planning in relation with green areas 
is necessary to suggest a modification for 
landscape planning with the guidance of the 
convention. 

Landscape, Landscape Planning 
and the European Landscape 
Convention in City 
Landscape is still a blurred concept when it 
is thought in urban level. It was generally 
used for expression of countryside scenes in 
history. But, later in the theoretical context 
of landscape architecture, it defined in 
different ways; 

““Landscape” describes a concrete part of 
the earth's surface shaped by uniform 
structure and same process pattern” (Neef 
1967); 

““landscape” the composite of natural and 
human features that characterize the 
surface of the land at the base of the 
atmosphere; includes spatial, textural, 
compositional, and dynamic aspects of the 
land” (Marsh 1991); 

“Complex concept encompassing several 
definitions. The one ... is considering 
landscape as an area containing a mosaic of 
land cover patches. Third dimension of 
space and its effect on visual perception are 
not taken into account. Only the spatial 
configuration is considered which however 
influences landscape physiognomy” 
(European Commission 2000); 

“The traits, patterns, and structure of a 
specific geographic area, including its 
biological composition, its physical 
environment, and its anthropogenic or social 
patterns. An area where interacting 
ecosystems are grouped and repeated in 
similar form” (Anonymous 2005). 

Finally, The European Landscape Convention 
defines landscape as “an area, as perceived 
by people, whose character is the result of 
the action and interaction of natural and/or 
human factors” (Council of Europe 2000). 

 

Also, it is necessary to consider the meaning 
of landscape in planning practices of the 
countries. Particularly, in Turkey, because of 
the lack of comprehensive landscape 
planning mechanism, landscape has meant 
couple of plants, and parallel to this 
understanding, landscape planning has 

meant planting design on empty areas 
named as park. However, traditionally 
landscape planning practice in the city 
through history has focused on locating and 
protecting areas in need of conservation 
both for nature and people. But, it is also 
possible to accept whole city as landscape 
without distinguishing city and landscape, 
like Turner (1996), who called his book in 
this sense, “City as Landscape: A Post-
Postmodern view of Planning and Design”. 
Thus, its definitions may contradict with 
each other related to professions, personal 
experiences and localities. Naturally, this 
situation can be seen as diversity that can 
offer much more creativity and many 
products than a fixed definition; however it 
can also cause to difficulties on fulfilling a 
certain work like landscape planning at 
urban level. 

In history, green spaces always took parts 
in urban fabric in different forms such as 
natural objects like river strips or hilly dots, 
or typologies like private gardens or public 
parks. But, they gained special status within 
the industrialization and changing ruling 
systems of societies, which base on social 
democratic welfare-state philosophy, as 
being issue of public interest. The 
emergence of industrial city with its all 
problems directed landscape architects like 
Frederick Law Olmsted to introduce park 
systems to heal the city one hand in the 
sense of beautification of city in American 
context (Beveridge and Rocheleau 1998); 
on the other hand, it directed urban 
planners like Ebenezer Howard, Le Corbusier 
and Frank Lloyd Wright to introduce their 
own ways of formulating green spaces as 
one of the most important dimensions of 
their utopian movements (Hall 1988). Then, 
modernist planning approach (CIAM 
Movement) set its own functionalist way to 
define standards and forms for green spaces 
in different scales of urban areas, with the 
social driving force of slum clearance, the 
provision of sun, light, air, and green space 
in the over-populated cities (Le Corbusier 
1973). In practice the movement was very 
successful to put green spaces into the 
planning agenda of the cities as covering 
one of the most important functions 
(recreation) and providing physical 
necessities of industrial cities, proved by 
planning laws and legislations. But in most 
countries, urban planning still has looked at 
the issue of landscape/green spaces in the 
sense of quantity per person. Therefore, in 
Turkey particularly, this development 
resulted with production of fragmented left-
over green patches distributed on urban 
area. However, with the development of 
scientific studies from different fields 
focused on green spaces as common 
interests, within the time, new functions and 
necessary structures have been introduced 
for them. In addition to their simple 
recreational and physical functions in the 
city only in the sense of quantitative 
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existing, they have gained physical, 
ecological, economical or social tasks in 
each new day as systems. New trends have 
showed tendency to evaluate green spaces 
as complex and comprehensive systems of 
overlapping layers of ecological, economical 
and social relations or settings, similar to an 
infrastructure like transportation. Therefore, 
COST C11 participants (2004) have 
preferred to call “greenstructure”, the 
concept which emphasizes the importance 
of “spatial networks that links open spaces, 
public and private gardens, public parks, 
sport fields, allotment gardens and 
recreation grounds within the city to the 
networks of woodlands and river floodplains 
in the surrounding countryside”; and the 
need of considering “the green part of 
planning as a physical structure in the urban 
form (example greenbelts or green 
corridors), as a network of green elements, 
as a physical infrastructure playing a role in 
water management, in the urban micro-
climate, in the biodiversity, and as a social 
infrastructure for leisure, rest, meetings and 
other social activities”. It is important to 
understand and organize the green spaces 
for both ecological aims, which preserve 
biological flux and diversity, and social aims, 
which wish to combine districts for the poor 
and for the rich by cutting through them. 
Therefore, it can be more useful to call 
landscape as “greenstructure” to clarify its 
meaning and function in city at development 
plan level for example. Consequently, while 
being aware of all possible contributions of 
definition of meanings of landscape, 
landscape planning, protecting and 
management, which are for accepting and 
operating environment in a holistic 
understanding in future; to deal with 
existing urban planning mechanisms 
urgently, an incremantalist approach is 
necessary using the European Landscape 
Convention as a tool to modify existing 
systems to make possible a landscape plan 
for cities to have greenstructures at the final 
scale. 

The Council of Europe with the European 
Landscape Convention invited countries to 
recognize landscape as being “an important 
part of the quality of life for people 
everywhere: in urban areas and in the 
countryside” whether it is degraded in high 
quality areas or in areas recognized as being 
of outstanding beauty as well as everyday 
areas and to take national measures to 
recognize landscapes in law, to establish 
and implement landscape policies aimed at 
landscape protection, management and 
planning through the adoption of the 
specific measures defined in the convention, 
to establish procedures for the participation 
of the general public, local and regional 
authorities, and other parties with an 
interest in the definition and implementation 
of the landscape policies mentioned in the 
convention, and to integrate landscape into 
its regional and town planning policies and 

in its cultural, environmental, agricultural, 
social and economic policies, as well as in 
other policies with possible direct or indirect 
impact on landscape. Also, it defined specific 
measures for realization on the convention 
about awareness-raising, training and 
education and identification and 
assessment, landscape quality objectives 
and implementation (Council of Europe 
2000). In city level, the convention suggests 
full recognition of landscapes and 
harmonization of policies and planning 
mechanisms with landscape planning in law 
for implementation. 

Each country has its own tools for creating 
green spaces in city, but there are many 
arguments, contradictions and problems to 
recognize and create landscape as system 
as suggested by the convention in parallel 
to theoretical progress on landscape 
achieved by different scientific fields. In 
general, flux between landscape planning 
theory and practice, and planning practice 
and implementation are very slow. Within 
the perspective of the convention, the 
countries, which ratified it, without waiting 
for maturing, can be able to analyze their 
urban, rural and natural lands to define their 
landscapes, and to create, conserve and 
manage in a holistic way. 

The Case Study: Ankara 

Transformation of the City and the 
Landscape 

Ankara has its own unique story as the 
capital of Turkey. The land, where the 
planned city exists now, was nearly empty 
before the establishment of Turkish Republic 
in 1923; there was only an Anatolian small 
town in and around the citadel. The town 
was especially chosen as the capital because 
of its militarily strategic position. 

Ankara did not present a highly developed 
urban structure through history when 
looking before its establishment as the 
capital city of Turkish Republic. It 
transformed from a small town into a city 
after this establishment. The city itself 
became one of the central parts of Turkish 
Republic’s modernity project. Several 
foreign city planners (first by Dr. Carl 
Christoph Lörcher, the second by Prof. 
Hermann Jansen) worked in city planning 
project entering the competition, to show 
the prosperity, power and modernity of the 
new country to the whole world. Finally, for 
structuring of the city in modern sense, by 
architectural competition, city project was 
obtained from Professor Hermann Jansen. 
To trigger a modern life, an urban 
structuring was started to be implemented 
on rural lands. Modernity project had 
reflected on the land, as being also 
transformation of public life (Cengizkan 
2004, Kezer 1998, Senyapili 1998, 2004). 
Because of several reasons, at that time 
Turkish society was a rural society, in the 



HOW TO PLAN LANDSCAPE FOR A MEGALOPOLIS – THE CASE OF ANKARA 

ACADEMIA DANUBIANA 1 / 2005  13 

parallel time western countries were living 
rapid urbanization, industrialization, and 
modernization. So, the modernization of the 
country in every sense (social, economical 
and physical) was a technocrats’ dream and 
an up to bottom process. 

Because, this created/projected modern life 
remained the modernization of the state, 
the city was oriented by public 
entrepreneurs rather than private. For this 
reason, the first (accepted) city plan, called 
Jansen Plan, had became the expression of 
nation-state identity with its public 
functions, settled on the main axis of the 
structure. As a conceptual body, this public 
axis expressed the modernist axis that 
passes through traditional Anatolian entity. 
In addition to dominant public buildings in 
the city structure, there were also so many 
military settlements. Consequently, mass 
housing projects in this plan had produced 
for a homogeneous group of public and 
military servants and soldiers, who would 
come mainly from Istanbul (Anonymous 
2003). 

Professor Hermann Jansen had transferred 
his experiences from industrialized 
European cities implementing ideals and 
principles of modernist city planning of early 
20th century. His estimation of population 
for the plan was 50.000. In the city plan, 
the functions of housing (living), industry 
(working) and green space (recreation) 
were separated from each other by strict 
zoning; and in this structure green systems 
had a great role providing the separation 
and the linkage among the functions in the 
same time. The land use decisions were 
under consideration of basic form of the 
topography; a basin surrounded by hills; 
While the plain lands were chosen for 
industry and housing, the hilly places and 
river and valley corridors became the 
system of green spaces for air circulation 
and the recreation needs of the city. These 
green corridors opened to a green belt 
around the city. In addition to this 
comprehensive system, there were patches, 
which were placed on main axis, a large city 
farm closed to periphery, and finally a big 
central park in the city. Green spaces in 
Ankara were not only simply for physical 
necessity of a modern industrial city. The 
central park, “the Youth Park” was also a 
scene for strengthening the ideals of 
modernist society implementing the 
activities of modern daily life and 
introducing high culture to village society. 

The World War II, started in 1939, strongly 
showed its affects in the beginning of 1940-
1950 periods in Turkey. Raw materials, 
which control the domestic production 
volume, were limited; and agricultural and 
industrial productions were reduced. The 
economic crisis resulted with opening of 
Turkey’s doors to U.S. The aids (Marshall 
Aids), which were received from U.S., totally 
changed the internal sustainable national 

development program which was 
constructed on industrialization and was 
implemented since 1930s. The new system 
was based on private pioneers, external 
sources and agricultural mechanization 
rather than industrialization. For the reason 
of the loss of agricultural production in its 
own lands, Europe needed agricultural 
products, imported by Turkey WW II after 
1947s, and pushed Turkey to behave 
basically to cover its own requirements. The 
rapid mechanization and mass production in 
agriculture had resulted in the displacement 
of small landowners from their 
lands/villages and migration to the cities, 
mainly to Ankara. In the city, the rate of 
growth in the urban population rose from 20 
% to 89 % in the short period between 
1940 and 1950 (Senyapili 2004). 

The city, which was planned for population 
of 50.000, was not prepared to meet the 
needs of such a level of growth. 
Consequently, villagers started to invent 
their own ways to become a part of it. 
“Gecekondu” (a type of illegal house, 
squatter built up in one night in peripheral 
state property lands) to have shelter and 
“dolmuş’ (a type of common used small bus 
instead of public buses) for transportation 
are only two most known examples. In the 
meantime, national and international private 
companies had started to appear adjacent 
to these illegal squatter towns to benefit 
from the cheap labour. 

With this unexpected population explosion in 
the city, urban sprawl became a 
phenomenon and also a strategy for 
planning authorities. Urban development did 
not follow the city plans, city plans followed 
the illegal sprawl. All peripheral landscape 
pattern with water catchments and surfaces, 
flora and fauna were lost. Nearly all stream 
and valley corridors became densely built 
up. Because of the rapid urban expansion, 
the city center, and central green spaces 
lost their values. Many environmental 
problems also had to be faced. 

The city landscape of Ankara in 1960s was 
totally fragmented; while upper and middle 
class bureaucrats were habiting in the core 
of the city, lower class new comers were 
settling at the edges of the city. And, 
although, in 1970s and 1980s diversity in 
social classes had increased with the land 
amenity regulations (the transformation of 
squatters to high rise apartment buildings 
where increase in the land rent existed) and 
other open market conditions, 
fragmentation in urban space kept its 
existence in the city (D.I.E. 2000). 

In the end of 1990s and beginning of 2000s 
with the rise in power of global capitalism in 
Turkey, a new strong urban sprawl 
appeared. The population had reached to 
3,237,679 and urban area had become 
66,000 hectares. Social classes have chosen 
their ghettos more radically in the form of 
gated communities (for upper classes) or 
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slums sometimes in segregated and 
sometimes mixed parts of Ankara, mostly 
different parts of the periphery. 

Within this dramatic transformation story, 
the greenstructure, which was formed 
basically related to stream corridors and 
valleys and peripheral forests, was invaded 
by squatters and later the squatters became 
concrete with Amenity Laws; squatter 
owners pushed political parties and their 
municipalities to give the private property of 
the state/public lands by the laws and also 
to make new development plans, which 
provide permission for high rise apartment 
building construction. In the most important 
stream corridors, which have similar stories, 
left some parts still not transformed from 
squatter to apartment because of the 
topographical conditions, which does not 
attract building firms because of the 
construction costs. The green areas, 
because of uncontrolled urbanization and 
problems of planning mechanism, have 
presented a very fragmented structure. 
Also, the new urbanized settlements could 
not have well structured landscapes, 
because the city planners reductively 
applied the basic rules of the development 
law, which mentions to take 35% of private 
property for public services including green 
areas. This situation caused only isolated 
left over pieces of lands on urban mosaic. 
To fulfil the requirement of the development 
law, which is only a quantity of 7 m2 per 
person; the municipality always has tended 
to account areas which have no quality from 
ecological, social or physical point of view. 

Landscape in Turkish Urban Planning 
System in the Case of Ankara 

Because, there is no legal landscape 
planning mechanism in Turkish context, it is 
necessary to search for pieces of ideas and 
articles for green areas in the development 
law and legislations through planning 
history of the country. 

During the second half of the 19th century, 
Turkey had met some specific urbanisation 
problems in Ottoman Cities especially in 
Istanbul which necessitates to be taken 
some preventive measures. These measures 
have included prevention for fire, 
preservation of the hygienic conditions of 
the cities. In the early 1930s, all urban 
administrative procedures and 
reconstruction laws dating from the 
Ottoman period were changed and many 
well known planners have been invited to be 
participated to the international competition 
for planning of some cities by the Republic. 
Foreign planners have provided positive 
assistance to the city planning of Turkey in 
the field of education, training of the 
national experts, consultancy to the 
municipalities and governors, and 
development of the planning process (Tekeli 
1981, 1984, 1994). 

1930-1950 may be taken as a specific 
period in the city’s development. This period 
may be seen as the beginnings of the more 
rapid transformation which was to follow 
after the war; however the overall impact of 
the changes taking place was not apparent 
or observable at that time. After 1950’s, due 
to the rapid urbanisation and 
industrialisation, dimensions of the urban 
planning have been extended. Turkey has 
been transferred from the unplanned period 
to the planned period at that time (Tekeli 
1981, 1984, 1994). 

After 1960’s, the problems of the previous 
period continued along with the addition of 
several new ones. The most important 
problems of the big cities related to the 
urban form were decentralization of the city 
due to the increase in the car ownership, 
stimulation of the new type of squatter 
settlement created by shared ownership 
based on shared title deeds, tendency to the 
construction of mass housing, increase in 
the construction of the apartment houses 
both in the planned and informal housing 
areas. While the reconstruction legislation 
provided for a steady increase in authority 
and supervision by the central government 
within the 1956- 1984 period (State 
Planning Organization/DPT), this trend has 
been reversed by the new Development Law 
issued in 1985 (Municipalities). With this 
law, authority and supervision were to be 
left to the jurisdiction of local governments 
(Tekeli 1981, 1984, 1994). 

The evaluation of expropriation operations 
by the Prime Minister as a major political 
activity of the government led to the 
establishment of the Ministry of 
Reconstruction and Resettlement by law 
number 7116 issued on 14 May 1958 (Tekeli 
1984). Urban , rural and country planning, 
housing policy, building materials, to make 
research and analysis for regional planning 
with the participation of other organizations, 
construction of houses for migrants, to take 
precautions before and after the natural 
disasters were the duties of this ministry. 
Regional planning was mentioned among 
the duties of this ministry for the first time 
and ministry also became the seat of 
approval for plans prepared or to be 
prepared by the municipalities. 
Subsequently, State Planning Organisation 
(Devlet Planlama Teskilati) has been 
established during the planned period 
(1960) and this job was given to this 
organization (Tekeli 1981, 1984, 1994). 
However, there is no obligatory rule for 
preparing the regional plans, because 
number of the regional plans is too limited 
in the country; Yesilirmak Basin 
Development Project, The Main East 
Anatolia Plan, The Main South-East Anatolia 
Project, The East Black Sea Regional 
Development Plan, Zonguldak-Bartin-
Karabuk Project (SPO 2005). 
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As the result of these developments in 
planning in Turkish context, the existing 
government of urban area consists of four 
levels; 

1. Province of Ankara which is the 
Organization of the Central 
Administration (valilik) 

2. Ankara Metropolitan Municipality 
within Metropolitan Municipality 
borders 

3. Districts (ilce) and sub-districts 
(belde) administration outside 
Ankara Metropolitan Municipality 
Borders 

4. Sub-districts Administrations inside 
Ankara Metropolitan Municipality 
Borders. 

The right of preparation and approval of 
regional and sub-regional plans of 
1/500.000 and 1/100.000 scales are under 
the control of the State Planning 
Organisation. The preparation and approval 
of the development plans for metropolitan 
area of 1/100.000 scale, is under the 
responsibility of the Ministry of Public Works 
and Settlement. The detailed development 
plan of 1/5000, 1/1000 and 1/500 scales 
are duties of municipalities within the 
municipal boundaries, whereas out of those 
boundaries the responsibility for 
preparation, approval and control of the 
implementations are belonged the local 
branches of the Ministry. 

Regional plans or Sub-Regional plans are 
not obligatory plans. Therefore in practice, 
there were no plans at these levels. Also, in 
law (3194/03.05.1985), in the Article 8/a, 
the definition Regional Plan is “a plan that 
includes socio-economic development 
targets, potential of development of 
settlements, aims of sectors, and 
organization of activities and 
infrastructures”. It has no spatial dimension 
and there is no aim to recognize landscape 
and greenstructure values and planning. 
Also, related to this definition of the plan, 
the State Planning Organization, which is 
responsible to prepare this planning level, 
does not employ professionals other than of 
economics, city and regional planning, 
statistics, sociology. This situation also 
prevents the production of written strategies 
on landscape. 

In the development law (3194/03.05.1985), 
there are only few statements about green 
spaces; 

7 m2 active green areas per person should 
be preserved in the municipal boundaries, 
and this amount should be 14 m2 outside 
the boundaries (Appendix 1). 

Park, playground, square, and green area 
are defined as obligatory public services in 
the plan and these areas as public services 
should be distributed as to be equal in the 
districts. And these elements of 

greenstructure, together with roads, parking 
areas, mosques and police stations are 
provided from land/plot and all together are 
taken from private property’s 35 % of total 
area (Article 18). 

In addition to few statements, this planning 
system set by laws and legislations, there 
are also other laws and legislations related 
to landscape/greenstructure; 

Law of Coastal Areas (Number of Law: 
3621, Date: 04.04.1990), Law of 
Environment (Number of Law: 2872, Date: 
09.08.1983), Legislation of Environmental 
Impact Assessment (Number of Law: 
24777, Date: 06.06.2002), Law of National 
Parks (Number of Law: 2873, Date: 
11.08.1983), Law of Conservation of 
Cultural and Natural Monuments (Number of 
Law: 2863, Date: 09.03.1983). However, 
each law or legislation is operated by 
different ministry or authorities appointed 
by the ministries; also in the development 
law, it is accepted that these laws have to 
be directly operated in development plans. 
But generally, because of the lack of holistic 
analysis of landscapes, the implementation 
of these laws is a matter of coincidence. 

Projecting the current trends in population 
growth and illegal land-use the city planning 
authority, (State Planning Organization 
transferred this task to the greater 
municipality of Ankara), the municipality, in 
1993, produced plans for urban growth 
through decentralization for a predicted 
population of 7,200,000 by 2025. New 
development areas for industry and housing 
have been defined at the fringes of the city. 
The municipality also has some strategies 
about green spaces. According to 
metropolitan area plan for 2025, the 
strategies for natural areas and urban open 
green spaces are; 

General strategies for natural structure; 

 Preservation of natural 
characteristics of stream flood 
areas, landslide areas and valleys, 

 Active preservation of natural, 
ecological, historical and 
archaeological areas, 

 Strategies for open green spaces 
and recreation areas; 

 Preservation of lakes in the 
periphery, 

 Preservation and restoration of all 
stream corridors and water courses 
providing public recreational usage 
in urban areas, 

 Preservation and restoration local 
vegetations and forests, 

 Some certain locations of stream 
corridors for restoration as “special 
project areas” (from the report). 
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However, the strategies and planning 
mechanism still are not holistic and have 
potential only to produce fragmented areas 
in the city, which can not present any 
quality for physical, ecological and social 
aims. 

A summary of the existing planning and 
landscape conditions in Ankara; 

 There is no regional planning 
mechanism, which can provide 
written and physical strategies for 
landscape considering ecological 
networks beyond legal limits of city 
planning authorities. 

 Metropolitan plans do not present a 
holistic approach to the urban 
landscape because they failed to 
consider ecological and social 
networks. 

 The policies for accommodating 
urban sprawl have damaged the 
whole landscape as a system. 
Stream and valley corridors and 
green belt are fragmented by high 
density housing; and industrial 
areas or mass housing settled on 
water basins. 

 There is no obligatory sector for 
landscape planning in relation with 
the existing urban planning levels. 
Landscape planning means planting 
design in left over spaces carried 
out by a sub-department of 
municipality, which is totally 
segregated from planning 
department. 

 There are always contradictions 
between planning levels, also 
between plans and their 
implementations. 

 The Article 18, which requires 
providing public services for each 
private property’s 35% including 
green areas, caused only the 
production of fragmented patches, 
because of the lack of the general 
landscape plans. 

 The standard for green space 
provision for urban areas 7 square 
meters per person and for 
suburban areas 14 square meters 
per person 
(3194/03.05.1985/Appendix 1) is 
counted with central reservations 
on roads, school playgrounds or 
private backyards for this 
evaluation by the municipalities. 

As the result of this problematic situation, 
the general urban environmental problems 
are lived by the citizens; unequal access to 
urban services, air pollutions, non existence 
of enough lively public green spaces, 
cultural and entertainment facilities, 
destruction of local landscapes and 

reduction of biological diversity, social 
fragmentation and so on. But, thinking 
green spaces as systems within a landscape 
planning mechanism can solve many 
problems of the city; air pollution, social 
segregation and other social and 
physiological problems, destruction of flora 
and fauna and so on. 

Formulating the Landscape 
Planning Mechanism for Ankara 
within the European Landscape 
Convention 
The convention has put clearly its policy of 
landscape about urban areas in the Chapter 
1/Article 2. The countries, which ratified the 
convention, have to succeed “the division of 
responsibilities, in conformity with its 
constitutional principals and administrative 
arrangements,…each party shall harmonise 
the implementation of this Convention with 
its own policies” (Council of Europe 2000). 
In this way, Turkey has to arrange the 
constitutional dimension, which legally 
recognizes landscape planning as an 
obligatory sector of urban planning for the 
cities. A possible mechanism for urban 
landscape planning should be flexible in 
terms of boundaries, because of ecological 
relationships, which can not be drawn like 
political boundaries. Related to geographical 
context of Turkey, the basic unit for 
producing spatial plans, existing regions, 
which represent certain characteristic 
features of landscapes, can be named to 
achieve a holistic landscape plan for a city. 

As mentioned in the Article 6/C in the 
convention, which is on identification and 
assessment, a comprehensive analysis has 
to be done over the flexible boundaries of 
the city, by this way the entities can be 
revealed and using the related laws, 
decisions can be shaped. Via a full analysis, 
implementation of the existing laws can also 
be succeeded. 

To implement this mechanism protecting 
planning process from negative effects of 
politics, again a centralist system, which is 
operated by the State Planning Organization 
(Devlet Planlama Teskilati), can be proposed 
as the responsible authority for this 
planning system until development and 
greenstructure plan scale. 

In addition to this mechanism, future 
planning efforts for Ankara should include; 

 National policies for population 
stability to stop pressures on 
certain cities 

 Changes in city planning policies to 
prevent urban sprawl (planning to 
accommodate negative growth 
scenarios) 

 Awareness of landscape and 
landscape planning at each 
planning level and establishment of 
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landscape planning departments 
for planning, management and 
monitoring, which include a 
diversity of professionals rather 
than just those trained in the city 
planner-architect tradition 

 Landscape planning should not be 
reduced to merely planting design 
of left over spaces 

 An holistic approach for each 
planning level 

 Planning departments should 
identify and analyze their own 
landscapes at metropolitan, district 
and sub-district levels 

 Awareness raising programs for 
politicians, professionals and public 
about their landscapes 

 Flexibility and feedback between 
top-down and bottom-up planning 
mechanisms 

 Standards for quality as well as 
quantity 

 Comprehensive analysis of local 
landscapes and the development of 
local solutions in addition to the 
application of international planning 
and design ideas and theories 

The Conclusion 
The planning mechanism of Turkey is now 
being affected by politics in a good way as 
could happen only a few times in its history. 
The ruling government ratified the European 
Landscape Convention without asking any 
specialist group, because of their blind 
politics about European Union. Generally, 
when the professionals had tried to put the 
issues of landscape planning to their 
agendas to establish laws and legislations, 
they had not preferred to recognize them. 

Ankara is a very good example in Turkish 
context for other metropolitan cities like 
Istanbul and Izmir, and also for other 
countries, which will be the new subjects of 
the enlargement of E.U., with the similar 
phenomenon like illegal squatter 
settlements or production of fragmented 
green areas by the similar planning 
systems, to propose a general scheme for 
urban planning mechanism in harmony with 
landscape planning. To establish a 
landscape planning process has a vital role 
to regenerate these cities solving many 
physical, ecological and social problems. The 
most urgent task is now to formulate and to 
make laws to operate the system which 
provides the implementation of the 
European Landscape Convention in national 
urban planning context. 

Thus, Turkish cities may compete with each 
other, and also with other European cities 
stopping mass migration and immigration 

movements, which cause to identity lost of 
people and places. 

The implementation of the convention in a 
Turkish case may also promise new areas of 
landscape issues with the synergy between 
new professional groups, new localities and 
new planning techniques including public 
participation. Consequently, the European 
Landscape Convention should be evaluated 
as a chance to achieve landscape planning 
in Turkish cities and Turkish cities as a 
chance for new horizons for urban landscape 
studies. 
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EROSION ON AGRICULTURAL SITES AND SEDIMENT 
DELIVERY TO THE RIVER SYSTEM 
Spachinger, K.; Dorner, W.; Metzka, R. 

University of Applied Sciences Deggendorf 

 
Lower Bavaria is part of the free state Bavaria an located at the border of Germany to 
Austria. Lower Bavaria has an area of 10330 km² and 1,2 Mio. inhabitants. The land use 
in Lower Bavaria is marked by agriculture with a part of 52%. 
The high importance of the agricultural use in Lower Bavaria leads to some very serious 
problems concerning mostly soil and water. For example, problems concerning soil are 
erosion and contamination by agricultural sprays, which results in risk for the near 
streams and rivers in addition to the risk for the ground water. On the one hand this 
means decreasing productivity for agriculture because of the removal of the uppermost 
fertility soil layer, and on the other hand the consequences concerning water quality. 

 

Forms of erosion 
In the natural condition, the soil erosion and 
removal is smaller than the regeneration. 
But the interference by humans (agriculture, 
forestry) is followed by a changing of the 
top soil layers and the covering of these 
layers. In most cases the protecting cover is 
removed an replaced by temporal growing 
plants that are important for agriculture like 
grain, maize, sugar beet, vegetables or 
potatoes. The consequence of this land use 
is erosion. The different forms of erosion are 
going to be mentioned. 

Water erosion 

The most important form of erosion is the 
water erosion. Under normal circumstances 
water erosion is caused by intense rainfalls 
when the soil isn’t able to take all of the 
water. Then the water starts to runoff on 
the surface. 

Sheet erosion 

Sheet erosion occurs when air blasting, 
dispersion, and raindrops are effective to a 
large area of soil. Therefore erosion takes 
place on the whole area. 

Rill erosion (Line erosion) 

If the runoff has the possibility to carve into 
the soil layers, rill erosion occurs. Rill 
erosion is typical at not cohesive soils. 

Gully erosion (Line erosion) 

Gully erosion can’t be removed by soil 
cultivation. The gullies become several 
meters deep and wide. Such gullies are 
often the connection between the single 
area and the hill foot and enable the easy 
removal of sediment and harmful 
substances. 

Tunnel erosion (Line erosion) 

Tunnel erosion occurs when the rainwater 
meets with an impenetrable layer and takes 
some parts during the runoff. Because of 
that fact, the runoff creates a hollow space. 
Such subterranean tunnels can be caused to 
collapse if agricultural vehicles are moving 
above them.  

Erosion because of thaw 

The erosion caused by thaw is also an 
erosion by water. But not the rainfall is 
responsible for the erosion; snow, energy 
input and ground frost determine about 
erosion. It’s more difficult to calculate the 
erosion by thaw, and K. Auerswald also 
suggested to add 10 percent of the water 
erosion to cover the erosion by thaw. 

Wind erosion 

Wind erosion is, simple expressed, the 
erosion caused by wind. But wind erosion 
isn’t very important for the water supply 
and distribution because of the small 
surfaces of the rivers and streams. 

Erosion because of cultivation 

The erosion by cultivation is very small 
compared to the erosion by water. But it’s 
worth to mention it. Restructuring the soil 
with mechanical machines in connection 
with gravity is responsible for that kind of 
erosion. 

Water quality 
The notion of water quality defines the 
situation of the water. The water quality can 
defined by chemical or biological values. 

In streams occur many different kinds of 
organic substances, compounds, etc. But for 
this project it was very important to turn 
the attention to harmful substances that are 
produced and entried by agriculture. 
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The most important substances to mention 
are nitrogen and phosphorus. It’s difficult to 
determine the amount of nitrogen that is 
produced by agriculture, because our air is 
made up to 78 percent of nitrogen. And it’s 
a fact that there is a continuous exchange 
between water and air. 

Phosphorus is simpler to be determined. The 
amount of phosphorus taken into the 
streams can be estimated out of soil 
samples and the knowledge of dung brought 
to the fields. Phosphorus is very important 
for the plants, because it’s an essential 
plant nutrient and in most cases the 
restricting factor of growth. So, if there is 
enough of phosphorus and nitrogen in the 
water, it follows the eutrophication of the 
water bodies. Erosion is responsible for 
about 30 percent of all phosphorus intakes, 
Agriculture for about 15 percent. The rest is 
caused by waste water and effluent. But 90 
percent of the erosion and agricultural 
intakes take place on agricultural usable 
areas. 

Analysis of the catchment area 
of the Herzogbach 

Geographical 

The catchment area has a size of about 
138km² and is situated in the north of the 
hill regions in lower Bavaria. Most of the 
streams have their source in the hill region. 
The streams are supplied by channels, field 
drains and other small streams. All of the 
three main streams, Herzogbach, Angerbach 
and Lindenbach, flow into the Danube. 

In the past most parts of the streams were 
restricted in their natural dynamic because 
of the intensification of the agricultural use 
of land. So most parts of the courses of the 
streams were regulated and countless banks 
and bank reinforcements were replaced and 
removed. And this intensification wasn’t 
limited to the plain areas. Also in the hill 
country the cultivation of the soil leads to an 
increase of soil erosion. Another problem is 
that some of the agricultural lands are very 
close to the streams and, as a consequence 
of that fact, the water quality suffers 
because of that closeness. Big parts of the 
course of the streams were regulated and 
numberless bank reinforcements were 
removed to create area for agriculture. Only 
at the lower course are areas close to 
nature. 

For my diploma theses I concentrated on an 
area of about 4.9km². The area is situated 
in the west part of the catchment area and 
includes hilly regions as well as plains. 

A surveying and mapping of the region 
resulted in the following table: 

 

Table 1 Land use of the area 

Use Area Proportion

Sum: 429,30 ha 100,0 %

agricultural. 
areas: 

256,10 ha 59,7 %

Grass land: 32,00 ha 7,5 %

Forest: 76,61 ha 17,8 %

Residental 
area: 

42,48 ha 9,9 %

Rest (streets, 
etc.): 

22,12 ha 5,2 %

 

Geological 

Geological, the catchment area counts to 
the tertiary hill country (Area in the south). 
In the north (Area of the Danube) the soil is 
made up of quartiary gravel areas and river 
valley fillings. 

Water quality 

The water quality of the three main streams 
can be considered as bad average. The 
value of the water quality is II-III, which 
means ‘critical load’ to ‘intense polluted’. On 
the illustration you can see the whole 
project area on the water quality map. 

You can also see that at the source the 
water quality is already very bad. This is 
because most of the sources are located in 
arable land and, as another negative fact, 
the arable land is simultaneously highly 
sloped. These two facts are highly 
responsible for the pollution of the water. 

Obvious and suspected 
consequences of soil erosion 
One of the most important consequences of 
the intensified agricultural use is the erosion 
damage. You can split it into two categories 
of damages – On-site damage and Off-site 
damage. The following lists show some 
damages that are part of that two 
categories. 

On-site damage 

Short-term damage 

 Eroding of seeds 

 Covering of seeds with soil material 
(Prevention of growth) 

 Eroding of plants 

 Decreasing productivity 

 More difficult to cultivate 
agricultural land 

Long-term damage 
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 Decreasing productivity 

 Decreasing soil productivity 

 Soil erosion on partial areas à 
Support of soil heterogeneity à 
uneven plant growth, accumulation 
of chemicals and noxious 
substances 

 Impoverishment of plant nutrients 

 Reduction of the natural water 
storage 

 Destruction of the lively surface soil 
layer 

 Reduction of the distance between 
surface and ground water 

Off-site damage 

 ·Polution and blockage of channels 
and drains 

 Entry of nutrients and noxious 
substances into the streams and 
rivers 

 Increasing algae growth 
(Eutrophication) 

 Sediment delivery into the streams 
and rivers 

 Sediment deposition in streams 
and rivers 

 Decreasing water quality 

 Distruction of habitats 
(Displacement of organism 
prefering high water quality) 

But most of the off-site damages aren’t able 
to be registered, because it is impossible to 
recognize all effects of an erosion event. 

Protective and precautionary 
measures 
To limit soil erosion and its effects, there 
exists different kinds of measures. The 
following tables will show some protective 
and precautionary measures concerning soil 
erosion. This is just an overview of 
measures with no calculation. Also, most of 
these measures are not able to be 
calculated, because the process would be 
too difficult to simulate; and concluding 
from this fact, the resulting calculation 
would be too complicated. 

Table 2 Protective measures 

Measure Objective(s) 

Selection of 
fruit types 

Temporal and spatial increasing 
of the soil covering 

Temporary 
fruit 
cultivation 

Increase soil cover during winter, 
Avoidance of negative acting 
fallow durations 

Undersown Increase soil cover without 

crops additional cultivation processes, 
Avoidance of the erosion of 
nutrients 

Changing of 
the working 
methods 

Merging of cultivation processes 

Extensificati
on 

Regeneration of the soil by 
resting 

Mulch drop Increasing of the spatial and 
temporal soil cover by reducing 
or quitting the turn over soil 
cultivation 

Creation of a 
raw field 
surface 

Increasing the ability to storage 
water 

Rural 
development

Reduction of the flowing distance

Change of 
land use 

Increase of the protected and 
little endangered areas 

Filter band Creation of filter areas between 
agricultural used land and other 
used areas 

Contour 
plowing 

Reduction of soil erosion, 
reduction of  soil removal 

Terrace-
building at 
steep slopes

Reduction of the hill slope and 
therefore a reduction of the 
erodibility 

Runoff 
depression 

Reduction of the slope length, 
Interception of the sediments 

Avoiding of 
a high soil 
compaction 

No destruction of soil units, no 
disturbance of the soil fauna 

No lanes in 
the lines of 
fall 

Prevention of creating drains 

 

Simulation and Modeling -  
erosion and sediment delivery 
There exists more different models to 
simulate and calculate erosion. Generally, 
you can divide all models into two 
categories - the empirical models and the 
physical models. 

The empirical models base on different 
experiments and estimates. They don’t 
picture the real processes in the nature. 
Only the physical models try to picture the 
real processes and create formulas and 
calculations out of this picturing. You may 
think now that the physical models come up 
with better results than the empirical 
models. But different experiments and 
studies have shown that in most of cases 
the results are quite the same and at a high 
quality. 

For example, empirical models are: 
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 USLE (USA) / ABAG (Germany, 
Austria) 

 CREAMS 

 MUSLE / RUSLE (advanced versions 
of the USLE) 

As physical models count: 

 OPUS 

 Erosion 2D / 3D 

 WEPP 

In Germany, especially in Bavaria, the ABAG 
has become to one of the most important 
models predicting and calculating soil 
erosion. And therefore I want to tell more 
about this model. 

ABAG / dABAG 

The model ABAG was developed by 
Schwertmann out of the USLE model. The 
USLE model was developed by Wischmeier 
and Smith in 1978 in the USA. In 1990 
Schwertmann, Kainz and Vogl transferred 
the USLE to a model that fits to the German 
conditions – the ABAG was born. 

The ABAG predicts the long term average 
annual rate of erosion on a field slope based 
on rainfall pattern, soil type, topography, 
crop system and management practices. 
ABAG only predicts the amount of soil loss 
that results from sheet or rill erosion on a 
single slope. 

The ABAG is a formula, consisting of six 
factors: 

PCSLKRA ⋅⋅⋅⋅⋅=  

A is the longstanding, average soil erosion 
[t/(ha*a)] 

R is the factor that describes rainfall and 
runoff. The greater the intensity and 
duration of the rain storm, the higher the 
erosion potential. 

K describes the soil erodibility. It’s a 
measure of the susceptibility of soil particles 
to detachment and transport by rainfall and 
runoff. 

L is the factor of the hill length. 

S is the factor to describe the hill slope. The 
steeper and longer the slope, the higher is 
the risk for erosion. The S factor is the 
factor with the biggest influence to erosion. 

C is the crop/vegetation and management 
factor. It is used to determine the relative 
effectiveness of soil and crop management 
systems in terms of preventing soil loss. The 
C factor is a ratio comparing the soil loss 
from land under a specific crop and 
management system to the corresponding 
loss from continuously fallow and tilled land. 
The C Factor can be determined by selecting 
the crop type and tillage method that 

corresponds to the field and then 
multiplying these factors together. 

P is the support practice factor. It reflects 
the effects of practices that will reduce the 
amount and rate of the water runoff and 
thus reduce the amount of erosion. The P 
factor represents the ratio of soil loss by a 
support practice to that of straight-row 
farming up and down the slope. 

If you have determined all of these six 
factors, you can calculate your 
longstanding, average soil erosion for your 
area. 

One problem is, that you can’t calculate the 
sediment entry into the streams. To solve 
this problem, you have to use another 
models, called SDR – Sediment Delivery 
Ratio. 

SDR 

There are two possible kinds of SDR. The 
‘simple’ SDR, where you can calculate the 
SDR, for example, on the basis of the size of 
the catchment area, the drainage area or 
the rainfall and runoff. The other possibility 
is to use programs that are able to split 
your catchment area into grids and than 
calculate the sediment yield for your 
watersheds. Here every cell is analyzed in 
view of the distance to the watershed, cell 
size, flow direction and travel time. The 
sediment yield is computed for each grid cell 
as follows: 

 iiii SASDRY ⋅⋅=  

where Yi is the sediment yield of grid cell i 
(t/year), SDRi is the sediment delivery ratio 
of the cell (unitless), Ai is the average soil 
loss of cell i (t/ha/year), and Si is the area 
of cell i. That’s the calculation of the SEDD – 
the Sediment Delivery Distributed Model, 
developed by Ferro and Porto in the year 
2000. 

Needed data 

 digital terrain model 

 Land register map 

 Rainfall map 

 Topographical map 

 digital concept soil map 

 Borders of the catchment area 

 Watercourses 

Calculations and results 

Erosion 

The erosion was calculated with a software 
named ATLAS DGM. The size of the erosion 
was calculated for each field and afterwards 
compared with the results of the erosion 
atlas that was created in the ILUP project 
for whole Bavaria. We were able to find out 
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that the results of the both calculations are 
identically and therefore one may safely 
assume that the results were correct. 

The separate factors of the ABAG resulted 
as followed: 

R – In Wallerfing, a little village in the 
viewed part-catchment, is a rainfall-gauging 
station. And with a formula you can 
calculate the R-factor basing on the received 
data. 

 [mm/a] R-factor 

R-factor 
(+10% 
extra 
charge) 

Average 
annual 
rainfall 

797,91 64,46 71,08 

Average 
summer 
rainfall 

470,48 64,86 71,49 

 

L and S – These two factors are directly 
calculated by the software basing on the 
digital terrain model. 

K – We received the K-factor on the 
foundation of the digital concept soil map. 
The values were situated between 0.34 and 
0.55. 

C – The C-factor was the most complicated 
to determine. In this little part-catchment 
area we determined the use of every single 
fieldsector in the year 2004. And out of this 
determination we were able to estimate a 
good C-factor for each field. The bandwidth 
of the values is between 0.05 (fields with 
mulch crops) and 0.34 (farmland were only 
maize is planted). 

P – As mentioned before, you can integrate 
different kinds of protection. But we didn’t 
know exactly everything about the land use 
and the used protection measures so that 
we came to the conclusion to calculate with 
the worst case – no protection and therefore 
a p-factor of 1.0. 

In sum, the calculations gave us the 
following results: 

 In the hill regions the value of 
erosion is very huge of most of the 
fields because of the high slope and 
the crop factor. There are hardly 
any measures to protect the soil 
from erosion, so that values of 
about 60 t/(ha*a) are reached.  

 In the plains are barley any 
problems with erosion. But a 
problem is that most of the fields 
are directly next to the stream 
without any foreshore. And, as you 
can see on the picture, big parts of 
the soil are brought into the stream 
because of the close cultivation. 

In another calculation run we integrated 
calculate able protection measures to find 
out how they can be integrated in the 
calculation process and also to show their 
effect. The problem was that only some 
protection measures are able to be 
calculated. And so we could use only the 
measures that we could calculate. The other 
measures, where the positive effect is well 
known but can’t be calculated, will be 
suggested and integrated in our final master 
plan. 

SDR 
The SDR-calculation came up with the 
following results: 

Nr.
C-
factor

P-
factor

Soil 
erosion 
[t/a] 

G 
[km²] 

SDR 
ES 
[t/a] 

1 0,334 1,00 6575 4,292 0,288 1891 

2 0,136 1,00 2594 4,292 0,288 746 

3 0,334 0,45 5260 4,292 0,288 1513 

4 0,054 1,00 1063 4,292 0,288 305 

5 0,054 0,45 850 4,292 0,288 244 

 

And basing on this results, we were able to 
calculate the phosphorus delivery. 

Nr. A 
[t/(ha*a)]

ER Concentra-
tion level

Ep 
[kg/a]

1 15,296 1,43 113,50 306 

2 12,237 1,50 113,50 257 

3 15,296 1,43 174,50 471 

4 12,237 1,50 174,50 395 

5 15,296 1,43 65,50 177 

6 12,237 1,50 65,50 148 

 

For explanation: There are 5 concentration 
levels. They reach from A to E. A is for a 
non-loaded soil, E is a highly loaded soil. 
The following table shows the exact values. 
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Concentra-
tion level 

P2O5cal 

[mg/100g soil] 
Pcal 

[mg/kg soil]

A (low) - 8,0 - 34,9 

B (medium) 8,0 – 14,0 34,9 – 61,0 

C (high) 14,0 – 25,0 65,5 – 109,0

D (very 
high) 

25,0 – 40,0 113,5 – 174,5

E (extremely 
high) 

40,0 - 174,5 - 

 

A problem was that the department of 
agriculture didn’t give us the exact values of 
the soil load. They only told us the 
concentration level. And because of that fact 
we weren’t able to use a specific value. 
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SUSTAINABLE LAND USE AND THE HYDROLOGICAL 
CONSEQUENCES 
Dorner, W.; Spachinger, K.; Metzka, R. 
University of Applied Sciences Deggendorf 

 
The changes in land use and the human impacts to soil have also consequences for the 
hydrological cycle. Sealing, compaction and missing natural cover reduce the 
infiltration and retention capacity of our landscape. Rivers and rivulets have been 
straightened to improve land use in the flood plains. The peaks of flood waves in small 
catchments increased and in parallel settlements in the flood plain developed and the 
potential damage grew. The use of technical measures of flood control may work along 
streams or for areas with high vulnerability. But due to financial and technical aspects 
the high standards of flood control can’t be established in all areas based on these 
techniques. Sustainable land use on agricultural sites and in settlements can help to 
amend surface run-off and reduce flood risks especially in small catchments. 

Hydrological Principles 
The hydrologic cycle (Fig. 1) describes the 
movement of water in all its states of 
aggregation from precipitation, over, evapo-
transpiration, infiltration, surface run-off, 
from the surface over the rivers to the sea. 
Human actions like agriculture, settlements, 
infrastructure influence this cycle and 
increase, especially in small catchments, the 
flood peaks. The development of floods is 
highly dependant on surface structures, soil 
type and land cover. In densely settled 
areas the percentage of sealed surface is 
the important factor. In rural regions the 
type of fruits and plant cover influences 
mainly the run-off.  

 

Fig. 1 The main elements of the hydrologic 
cycle 

The average annual precipitation in Bavaria 
is 940 mm. About 530 mm evaporate again 
and only 410 mm are relevant for the earth 
bound water cycle as infiltration or surface 
run-off. Evaporation and transpiration are 
highly dependent on land structure and land 
cover. Infiltration is influenced by soil type 
and compaction. But also land cover 
influences infiltration because of breaking 
the energy of falling raindrops and 
preventing silting and plugging of pores and 
micropores. 

Surface flow, interflow and ground water 
flow are the main soil bound processes of 
water transport. Surface flow is influenced 
by land structures like gullies, depressions, 
that also provide detention capacity, but 
also by land cover, because dense 
vegetation and root penetration influence 
the flow velocity. 

Therefore the earth bound part of the 
hydrologic cycle can be said to be a complex 
system with deep interrelations between 
soil, plants and morphological structures. 

Modelling 
Hydrologic models simulate the run-off 
development in a river catchment based on 
statistic or measured precipitation values. 
Input data include the duration and intensity 
of precipitation and the state of all surfaces 
in the catchment as defined by slope, 
surface roughness and soil conditions. In 
ungauged areas, that lack recorded water 
levels, such models provide the data to 
develop flood mitigation systems, 
particularly the volume and temporal 
information needed for the design of 
retention basins. 

Modelling these relations means either to 
find equations that describe exactly these 
processes, but also take into consideration 
all the possible parameters (physical 
models), or to take the results of long term 
observations and build empirical equations 
concerning only the main factors (empirical 
models). 

In the presented project a three step 
approach was used to simulate different 
scenarios of land use and river structure and 
to compare them. The splitting of 
precipitation into evapo-transpiration, 
infiltration, surface retention and the 
concentration of surface and subsurface flow 
in the subcatchments was simulated with 
the combined Lutz regionalisation approach 
and the SCS Curve numbers. 

The Lutz approach was developed for 
Germany to estimate the velocity of surface 
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run-off, interflow, and ground water flow 
and calculate the superposition of these 
waves based on empirical parameters for 
slope, form of the catchment, flow-length of 
the river channel and size of the catchment. 
It is combined with the SCS Curve Numbers 
(Fig. 2) which describes on a scale from 1 to 
100 as percentage the permeability and 
retention-capacity of different types of land 
cover depending on the soil type. These two 
approaches allowed to compare different 
land use scenarios. Auerswald (2002) 
measured additional values for the SCS-
approach to simulate different types of land 
use including intermediate crops. This 
makes it possible to evaluate the run-off 
situation of intensive agriculture in 
comparison to more sustainable and 
extensive techniques. 

Fig. 2 CN values of the SCS approach for 
different land use types and dense soil types 

Land use CN 

Grassland 84

Grain 99

Mais 90

Forrest 79

Forrest (dense) 77

Sealed areas 100

 

The stream flow in the main river channel 
was calculated with the Kalinin-Miljukow 
approach that allows the structure of the 
river bed and the flood plain to be included 
in the calculation. 

 
 

 

Fig. 3Agricultural fields end of March with 
conservative farming technique (left) and 
with intermediate crops (right) that provide 
protection against erosion and silting and 
plugging of pores and increased retention 
and infiltration. 

Project-catchment 
The project area, the catchments of the 
rivulets Herzogbach, Angerbach and 
Lindenbach, is located in Lower Bavaria 
between the two cities Passau and 
Deggendorf (Fig. 4).  

 

Fig. 4 The location of the project area. In 
the center flows the Danube from 
Regenburg via Deggendorf to Passau and 
the Isar river valley from the left corner to 
Deggendorf 

All three rivulets are small right hand side 
influxes of the Danube. They have a total 
catchment size of 130 km² with 120 km of 
rivulets and small rivers. About 70% of the 
catchment are agricultural sites, only 14% 
grassland, 5% forests and 5 % sealed areas 
in settlements and infrastructure. During 
the last decade the agricultural structure 
changed to intensive farming. The main 
cultivated plants are corn, grain, vegetables 
and sugar beet. 

Results of land use changes 
During the last centuries settlements have 
concentrated along the rivers (Fig. 6). The 
easier development of infrastructure like 
roads and paths in the flatter river valleys 
and the availability of water have been the 
main factors. But till the 1950ies these 
developments respected the flood plain. 
Since then the flood plains in existing 
settlements became the area of urban 
development (Fig. 5). But also 
developments in the catchment increased 
the flood risk during the same time. The 
intensification of land use forced the 
restructuring of rural areas to allow the 
efficient use of farming machinery. Field size 
increased, drainage structures were built 
and rivers and rivulets were straightened to 
use also the flood plain for farming purposes 
(Fig. 7). 
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Fig. 5 Development of the settled area in 
the river valley and the river in 2003 
(bottom) in comparison to the situation in 
1820 (top) 

 

Fig. 6 Location of settlements in the river 
valley 

 

 

 

Fig. 7 Since 1820 (top) the structure and 
size of agricultural areas has changed and 
the river has been straightened to change 
the grasslands in the river valley to fields 
(bottom) 

Like figure 8 shows reduce extensive land 
use and renaturation flood peaks over 10%. 
In combination with technical measures of 

flood protection they can offer a way to 
develop new scenarios of combined 
prevention and protection. 

Fig. 8 Flood peaks of the Herzogbach for the 
city of Osterhofen for different land use 
scenarios and the three annuities of 1, 20 
and 100 years 

Scenario HQ 1 HQ 20 HQ 100

Status quo 6.4 m³/s 20 
m³/s 

33 m³/s

Extensive 
agriculture 

5.9 m³/s 19 
m³/s 

30 m³/s

Desealing 6.0 m³/s 19 
m³/s 

30 m³/s

Additional 
renaturation 

5.6 m³/s 18 
m³/s 

27 m³/s

 

Economic Impacts 
The problems of increased floods mentioned 
above can also be referred to as economic 
ones. Economists call it an externality if 
production or the use of resources 
influences third parties without any 
compensation of this influences (Cansier 
1996). 

The effects of land use like agriculture or 
settlement can also be externalities if they 
influence others e.g. increase floods or 
pollute rivers. Rivers and their catchment 
show an upstream-downstream 
dependency. Land use and increased run-off 
in the upstream area cause floods in the 
regions downstream. Flood damages can 
therefore be seen as externalities. It has to 
be mentioned that also the development in 
settled areas increased the potential 
damage of floods. This makes it more 
difficult to separate land use induced 
changes in the flood regime and the 
consequences for potential damages. 

Solutions 
To improve the situation in the catchment a 
masterplan has been developed that 
integrates measures of flood protection and 
prevention, improvement of the water 
quality and the river morphology and 
combines them with measures of erosion 
reduction and sediment and nutrient 
retention in the area. 

The main strategy to implement all 
suggested measures is a combination of 
acquisition in areas of main interest along 
the river, fallow along rivulets and drains 
and measures of land clearance to improve 
the structure of fields and introduce 
retention structures like filter strips, grassed 
water ways and drains. 

For the settled areas a system of risk zones 
was suggested to avoid the development of 
new buildings in flood prone areas. One 
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aspect are also recommendations to change 
agricultural policies concerning subsidies 
and incentives to increase the size of 
extensive used agricultural areas and the 
implementation of sustainable agricultural 
techniques. 

 

Fig. 9 The three pilar strategy of flood 
protection, extended by the elements of 
river basin management including water 
quality and morphology 

Conclusions & Discussion 
The study showed that land use has a 
significant effect on run-off in small 
catchments. In comparison to conservative 
intensive agriculture, sustainable techniques 
like intermediate crops, which create an 
permanent cover of the soil, scales the run-
off 10-15% down. The same effect can be 
proved for renaturated in comparison to 
straightened rivulets. Renaturation, 
alternative agricultural methods and similar 
sustainable techniques provide additional 
positive effects like a reduction of surface 
erosion on agricultural sites or reduced bed 
and embankment erosion. To solve or 
reduce the effects of floods in all areas 
protection can only be financed, if solutions 
solve different problems. The mentioned 
techniques help to reduce erosion, sediment 
delivery and better the water quality. From 
the economic point of view the theory of 
externalities supports these 
implementations to partially compensate the 
negative effects of land use. Still open is the 
question who should compensate cost, e.g. 
for reduced productivity. On the one hand 
are farmers reliable for activities on their 
fields, on the other hand increased the 
spreading of settlements in flood plain the 
risks. To find solutions for these questions 
will be the subject of future research. 
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THE EFFECTS OF LAND USE CHANGES TO THE SOIL IN 
VÖLGYSÉG (VALLEY-LAND), HUNGARY FROM 18TH 
CENTURY 
Mocsenyi F. 
Corvinus University of Budapest  

 
After the fall of the Turkish Empire large numbers of homeseekers arrived to the 
deserted parts of southwest Hungary. People came to the Völgység area, South-Tolna 
County mostly from central Germany e.g. Hessen, Saarland, Franken but some occurred 
from Bayern too. The newcomers set out in the hope of better life and more 
opportunities as overpopulation caused poverty and tension in those areas. German 
groups that settled down in Völgység formed closed societies in which their home 
culture, of land use and way of life, was nursed. 
Landscape in south-Tolna was formed so that a close-set pattern of valleys was dug 
into the loess surface. Because of the high relief energy man on one side had to choose 
methods and way of cultivation very carefully on the other side had to work the land 
constantly and attentively to keep and improve soil fertility. Villages even created their 
self-regulation system to protect basis of life, the land from erosion and degradation. 

 

The area I am talking about consists of 
seven coherently situated villages in the 
Southern part of Hungary in Tolna county. 
These villages are: Bátaapáti, Cikó, Grábóc, 
Mórágy, Mőcsény, Palatinca and Zsibrik. The 
last two ones now belong to Mőcsény. The 
region that the villages belong to is named 
"Völgység" in Hungarian, "Talboden" in 
German, in English it means something like 
Valley-land. Everybody can instantly 
understand that meaning when taking a 
look at the elevation map. The mild hills are 
densely divided by valleys, which makes the 
orographical character very diverse. In 
geography the area of the villages and a 
little bit above them is called the Szekszárd 
Hills, which is well-known in Hungary for its 
wines. The seven villages lie in the south-
eastern part of Valley-land which was also 
called Switzerland because its diversity and 
beauty. Hungarian poets (Mihály 
Vörösmarty, Gyula Illyés) praised this land 
several times. 

The hills were covered by 20-30 m thick 
with loess after the glacial periods. At some 
places because of erosion or human impact 
the loess breaks down in steep walls. 
Waters - the Rák (crab) creek and the 
Lajvér creek with other side-creeks - and 
erosion formed the land even more varied. 
It is to notice that these two creeks run in 
adverse directions on the two sides of the 
divide. The height of the area above sea 
level varies between 110 and 300 meters. 
Speaking of the geological features, the 
Mórágy-mass, one of the two granite 
masses of Hungary provides an unmoveable 
base for one of the fixed levelling points. 
The granite was used for building the base 
of clay-houses and nowadays Bátaapáti has 
been chosen as site for Hungary's atomic 
waste deposit. 

The geographical, orographical conditions 
affected the soils that can be found in the 
seven villages while historic, economic, 
ecologic, ethnographic events transferred 
land use and development constantly. 
According to archaeological researches the 
region was densely inhabited from the 
ancient times to the Turkish reign in 16th 
century. Compared to the time the 
considerably large ruins of the Old Church in 
Széplak show that in the Roman times the 
area was densely populated. The 150 years 
of Turkish rule caused mass desolation and 
depopulation in the central part of the 
Carpathian Basin and so in Valley-land, too. 
Large areas remained uncultivated and were 
re- conquered by the forest. Evidence of the 
former forests can be found in the soil: in 
most parts the type is a mixture of forest 
and meadow soil: reddish-brown forest soil 
can be found under the yellowish-grey 
meadow soil. After the felling of the early 
forests the area was cultivated as arable 
land for a long time which gave meadow 
characteristics to the upper layers. 

Since the beginning of 18th century after 
the Turks were expelled from Hungary 
landlords of the Valley-land region - with the 
help of organisers - sent invitation 
messages to overcrowded parts of Europe 
calling farmers to the empty land. Large 
numbers of people set out from German-
speaking parts like Franken, Hessen, 
Saarland, but some came from 
Bavaria/Bayern and Austria in hope of 
better living conditions and more 
opportunities as the -decades of the Spanish 
Succession War and overpopulation caused 
poverty and tension in Germany. Most 
farmers in the so-called "Schwabenzüge" 
came in 1723-26, 1763-73 and 1782-87. As 
the old saying goes: the first settlers found 
death the second found need and only the 
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third found bread (die Ersten fanden Tod, 
die Zweiten Not und erst die Dritten Brot) - 
one fourth of the new-comers died and a lot 
of people returned home in poverty. Those 
who remained after decades of constant and 
hard work earned their living. The German-
speaking farmers who were tax-free for the 
first 3-6 years were settled down in villages 
by the organisers of the landlords. The place 
of villages was chosen thoroughly in 
Western, South-Western looking valleys that 
are protected from North winds. Further to 
good climate the closeness of ground water 
was another vital aspect. The layout of the 
long farmer houses was perpendicular to the 
street and the windows on the longer side of 
the house faced South to the valley. Every 
house had a "Gang", a veranda - resting on 
typical wooden columns that prevented 
direct sunlight from the rooms. Cikó is an 
exception its valley is open to the North, but 
the hills protect the houses. Here at Cikó 
verandas face the hill at the same time to 
the South which proves that the sun was 
the orientation point for house-builders. 

After settling down the "colonialists" started 
to cultivate the land the way they used to 
do it at their former homes applied to the 
local environment. The basis of agriculture, 
the soil is equally good in the area: it is 
deep, loose-structured chernozem soil on a 
loess base. Five villages (Cikó, Grábóc, 
Mőcsény, Palatinca and Zsibrik) of the seven 
are situated in broader valleys where there 
is space for plough-land and the slopes are 
adequate for tillage. Every piece of land was 
cultivated: In Cikó there is a approx. 4 km2 
large area which is mildly sloped and ideal 
for agriculture while in Grábóc and Mőcsény 
the mild tops of the hills were the most 
productive crop (wheat and corn) fields. 
Bátaapáti and Mórágy lie in narrower valleys 
between steeper hills where extreme 
diligence was needed to make agriculture 
feasible. In these two villages farming was 
supplemented by craftsmanship. 

The Agriculture in the Sweiz of Valley-land 
first transferred the forest soil into meadow 
soil and as thorough work - including yearly 
fertilization - carried on, soils became more 
and more fit for tillage. Planting legumes 
between lines of corn and alfalfa fields 
enriched the nitrogen-content of soil. Alfalfa 
was wide-spread as intensive cattle 
breeding needed large quantities. In the 
Valley-land a special cattle art was bred: the 
white and red Bonyhád-cattle. The 
alternation of crops was carried out together 
in the fields which made it possible for 
farmers to let the stubble-fields grazed by 
sheep (in German pferchen) which also 
fertilised the soil. The result of cultivation 
was a special soil-flora, better structure and 
productiveness. 

On steep areas where ploughing was not 
possible vine was grown. On account of 
diverse morphology large vineyards in one 
block - as is usual in other parts of Hungary 

- couldn't be created: vineyards were 
dispersed around the villages on the steep 
Southern slopes, many of which were 
screened for some length of the day by 
other hills. Usually red vine (first Kadarka, 
Gimza, and after the filoxera epidemic 
Portugieser) was cultivated as this sort 
ripens early. 

Next to the creeks in the deeper parts of 
valleys meadows with Calthion-
phytocoenosis were situated. The water 
level was very close to the surface and in 
some cases the area was flooded. The hay 
was not so valuable (as it was sour) as of 
drier pastoral fields and was given to horses 
(cattle didn't eat it). The first great change 
of the landscape was generated by the 
development of agricultural machinery. As 
at the beginning of the 20th century horses 
were replaced by tractors the water-
influenced meadows were not needed 
anymore and were transformed into water 
detension lakes. In the area of the seven 
villages six (!) such lakes were created and 
have significantly added to landscape 
potential. They are used nowadays mostly 
as fishing lakes and recreation areas. 

The German-speaking population lived 
undisturbed for 200 years and built up a 
land use system in which soil and 
agriculture formed the basis of life and 
everybody had his own task. The complexity 
of the system can be presented by the fact 
that for the modernization of the Dombóvár-
Bátaszék railway - built in 1873 - workers 
had to be brought from Italy as locals didn't 
sign on. The modernization took place in 
1909 when the divide hill was tunnelled and 
the 8 km segment was reduced to 1,8 km at 
Mőcsény the narrowest part of the water 
divide. 

After World War II in 1946, the Valley-land 
region was scene of a series of tragedies. As 
a result of international (the Potsdam 
treaty), national and social politics 70-80 % 
of the German-speaking population was 
deported to Germany. In Bátaapáti out of 
1099 people ca. 100 stayed back, in Cikó 
out of 1836 263 stayed while in Mőcsény 
out of the whole village there remained only 
one family. Széklers from Bukovina (now 
Romania), Hungarians from Upper Hungary 
(today Slovakia) and other Hungarians were 
settled down in the empty houses. Széklers 
first moved in from Bukovina to Bácska 
(then Southern Hungary, now Serbia) that 
was given back for Hungary for a while 
during WW II. Serbs left Bácska so Széklers 
could move in and grow crops for 2 years 
when Bácska went back to Serbia again and 
Széklers were deported to Tolna and 
Baranya county where most of the German 
houses stood empty. However, Széklers 
could not bring their equipment with them 
at the relocation and were totally exhausted 
and depressed after the years of hardships 
of coming to an unknown land. But the 
series of injustice done to all population 



THE EFFECTS OF LAND USE CHANGES TO THE SOIL IN VÖLGYSÉG 

ACADEMIA DANUBIANA 1 / 2005  32 

groups went on. The Communist regime 
declared, every landowner was a "kulák" 
who had more than 15 hectares of land. 
This affected most landowners as a normal 
landed property was 20-25 hectares large. 
Kuláks were deprived of all of their property 
and belongings and were relocated to 
faraway places in Hungary. The result of all 
these storms was a totally changed 
population used to different conditions. 

After WW II the second major landscape 
change occurred in Valley-land: the much-
suffered new-comers, in lack of all the 
knowledge and experience about the new 
land, did not manage to cultivate the land 
as the former owners. Vineyards on the 
steep hillsides died out and cultivated arable 
land fell back also significantly. Mostly those 
parts were left to themselves that needed 
lots of effort because of their steepness. The 
change can be well seen in land statistics. 
The charts show that in Cikó and Grábóc 
where the hills are not so steep and the 
valleys can be cultivated easier the fall-back 
was not so drastic. The abandoned areas 
rested fallow and not only the vegetation 
changed radically: from crops to wilderness 
but the soil as well. The well-maintained, 
regularly fertilised meadow-soil full of 
nutrients lost a lot from its fertility and 
suitability for cultivation. To assort these 
pieces of land and make them again as 
fertile as they used to be would take time 
and lots of effort. 

The third landscape change happened in the 
1960's when - after the 1956 revolution - 
the agricultural co-operative farms were 
organised. Fields were merged into large 
lands and the steepest hillsides were 
afforested with Robinia, mixed deciduous 
species and various pines. Joining fields was 
possible because the ownership was in one 
hand: in the co-operative farm's. The co-
operative farm carried out great levelling 
and terrain works in order to make tractor 
work more efficient. The co-op. planted 
great areas of vine also. These vineyards 
however were in one piece and on the top of 
the hills - where the best wheat-fields had 
been - to get constant sunlight. 

We live now the age of the re-capitalisation 
and this brings about momentarily the 
fourth landscape change. Making a living out 
of agriculture is very difficult and worth only 
on large fields or by forming co-operative 
farms. Neither of the two is usual, on the 
contrary, fields tend to rest fallow. 
According to the modern economic rules and 
trends, agricultural land should be 
decreased nationally by 1.000.000 hectares, 
which is more than 1/10th of Hungary. The 
ideal from the landscape point of view would 
be if most areas were afforested but this 
cannot be carried out on account of the new 
ownership. Probably in Valley-land forests 
will soon conquer the fallows by themselves 
however it would be better if - as it 
happened in case of the detention lakes - 

afforestation and other development should 
be carried out based on strategic planning. 
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PROTECTION, CASE STUDY OF BELGRADE 
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This paper focuses on landscape planning conditions in Serbia, using the presentation 
of research on green corridors, within the territory of Belgrade, as a case study. 
Attention is paid to the treatment of urban landscape in the legislative framework and 
in recent landscape planning and practice issues. The review of the planning models in 
Serbia is presented and discussed by the presentation of the treatment of green 
corridors at different planning levels, that on one side include strategic plans and on 
the other side sectoral plans and policies. The definition of the major functions of green 
corridors  in soil protection has been introduced and defined at the level of the open 
space system. The ecological, recreational and cultural values of green corridors are 
explored by means of structural analysis within the city district of Vozdovac in 
Belgrade. This research includes: the definition of urban corridors at the level of urban 
landscape, landscape planning methods applied in the research, historical background 
of their development, their ecological and recreational significance at the community 
level. This is accompanied by an investigation of the conditions, under which it is 
possible to integrate green corridors for the proposes of sustainable land use in 
Belgrade. Further attention is drawn to the need for further planning and research, in 
order to preserve and to develop the urban landscape. In the respect of the EU 
recommendations, legislation and instruments for establishment of green corridors, as 
a consistent part of the urban landscape, the conditions, under which it is possible to 
integrate landscape planning in the actual planning processes in Serbia are 
investigated. 

 

Introduction 

Urban growth is followed by increased levels 
of land utilization, consumption of natural 
resources and further acceleration of the 
urbanization processes, which causes the 
continued exhaustion of natural, mineral 
and energy resources. Towns and cities are 
specific kinds of ecosystems, formed by 
human activities and are characterized by 
high concentrations of people, activities, 
functions and a wide variety of built 
structures. This leads in turn to changes in 
the biotic and abiotic conditions and can 
lead to the development of unfavourable 
living and working conditions. Nowadays in 
European countries about 80% of population 
live in urban and suburban area, and the 
proportion is rising. Estimates suggest that 
due to economic pressures and increased  
working hours, urban citizens spend as 
much as 50% of their leisure time within the 
open spaces of urban and suburban areas. 
Increasing the accessibility and with this, 
use of open spaces on the one hand, while 
on the another, preserving natural 
resources (climate, soil, water, urban 
biotopes) as well as improving general 
environmental conditions (decreasing air 
pollution, the improvement of natural 
ventilation, increasing water infiltration, 
etc.), pose the question of the value of 
creating a unique open space system. The 
structural and functional interconnection of 
dispersed open spaces and green areas 
therefore represents one significant 

precondition for the creation of 
anthropogenic natural systems.   
Simplifying the complexity of the green 
structure within urban landscape, we can 
speak of it as comprising two dominant 
elements: planar and linear open and green 
spaces, with their different subtypes and 
variants. Such a definition of open space is 
influenced by the urban matrix, which 
articulates their formation and function. In 
this concept the green corridors represent 
the main linkage elements for 
interconnecting the open spaces within the 
urban territory, as well as with the open 
spaces in suburban and rural areas. The 
scale level at which they are considered 
determines their structural and functional 
features and further dictates their treatment 
within the context of certain planning 
actions. Therefore the investigation of green 
corridors in this research includes the 
definition of the level of whole open space 
system as well as on the level of their 
individual consistent elements.  
 

Definition of green corridors at 
the level of the urban landscape 
as a whole  

The green corridors considered in this 
research represent linear open spaces, 
which in relation to their structure, size and 
location, play different roles in the 
conservation of the urban landscape and the 
improvement of the quality of life of the 
city. The comprehensive analysis of the 
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green corridors within the study area has 
been based on a systematic exploration of 
the quality of the urban and the natural 
environment, which enables, or in certain 
cases limits, the conservation and 
improvement of the green corridors. Inside 
the city territory green corridors are narrow 
open spaces, which reach out into suburban 
and rural areas, and at the level of urban 
landscape form linear landscape elements 
which may include river corridors. At the 
level of the open space system, green 
corridors represent the category of green 
areas, with a dominant ecological and 
recreational function. If they are located 
along river and stream valleys, or take the 
form of forest fragments, they could be 
described in terms of their origins as »near 
natural« landscape elements; alternatively 
they may be man-made green spaces, 
which follow urban infrastructure elements 
such as traffic routes. 
The urban territory of Belgrade, as the 
biggest agglomeration in the country, is 
characterized by intense urban growth. This 
takes the form of the spread of low density 
housing areas in the suburbs and an 
increase in the density of the built areas in 
the central zone of the city. The significance 
of green corridors is that they enable the 
establishment and reclamation of new open 
spaces in high density built up areas. 
Nowadays, urban areas consist of 
predefined complexes of land uses, in which 
it is difficult to expect to be able to create 
significant new green areas. Future 
projections, regarding the potential for open 
space development in cities, generally 
suggest that it will be difficult to establish 
large scale green spaces, and therefore the 
comprehensive protection of existing 
features of the urban land and the 
development of a network of all green 
corridors will become more and more 
important. Possible ways of gaining new 
open spaces might in future include land use 
change within existing urban blocks or 
through the creation of relatively narrow 
new open space areas.  
In many European cities urban renewal is 
taking place through the replacement of 
traffic infrastructure (main train stations and 
track alignments), the re-use of land (the 
replacement of large hospital and military 
area in suburban zones), the redevelopment 
of centrally located dock and harbour areas, 
the restoration of streams and opening up 
of water fronts, etc. Such situations call for 
new planning approaches, in which these 
new areas of urban open space should be 
used for the establishment of a green and 
open space system linked by green 
corridors. In this context, green corridors 
present the consistent element of open 
space structure that through their 
interconnection protect urban land and 
establish new recreational zones in 
neighbourhood settlement area. 
 

Green corridors in the open 
space of Belgrade 

The investigation of green corridors in the 
context of this research has been done in 
the community of  Vozdovac in the territory 
of Belgrade, where the largest recreation 
area close to the city, together with the 
fragmented forest area of the Sumadija 
region are located. This community also 
represents an area of intensive urban 
growth and there is also a high proportion of 
agricultural land that has recently been 
transformed into a built up area. The main 
problems here include: the existing urban 
structure comprising high density residential 
blocks on the northern part of the territory 
and endangered forest and agricultural land 
in the south, the establishment of illegal 
settlements (settled by migrants from the 
former Republics of Yugoslavia), threatened  
water bodies and soil resources, which 
results in the decrease in the percentage of 
open spaces and increasing isolation of 
green areas.  
The research into green corridors on this 
territory included the investigation of the 
structural and functional features at the 
level of the open space system. For 
operational reasons the whole territory was 
divided into spatial units that include: 
clusters of built up land and blocks of open 
spaces. The research methodology was so 
developed as to enable the investigation of 
anthropological and natural factors. This in 
turn provided the basis for the development 
of the concept of green corridors. The 
research approach included: the analysis of 
domestic and foreign planning practice 
regarding green corridors, the analysis of 
natural characteristics (geographical, 
climatic features, soil condition, 
underground and surface water and the 
nature and distribution of the flora and 
fauna) and of the urban structure of the 
territory (physical structure of the territory, 
traffic infrastructure, social issues and the 
quality of the environment). In addition the 
distribution and catchments areas of the 
main green and open spaces were 
investigated. The green corridors were 
analysed in terms of their structure (linear 
open spaces, green corridors river corridors 
and forest fragments and their distribution 
within the green space system), their 
quality (type of vegetation, dominant use 
and quality of paths) and covertness of the 
territory. Finally, using the method of data 
overlays (maps, statistical data, etc.), in the 
last part of research a concept for the 
development of a future system of green 
corridors within the study area, together 
with the set of recommendations was 
produced.  
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Present structure of green 
corridors 

First efforts to establish the larger green 
spaces on the territory of Vozdovac were 
undertaken within the framework of first 
green concept and the plans for the 
Belgrade green belt (Regulatory Plan of 
Belgrade, 1867). The northern part of the 
territory became the component part of the 
city, during first regulation for Avala 
regional road, and later on, after the Second 
World War, the territory was enlarged, with 
the integration of suburban villages. 
However, the urban expansion was not 
followed by the expansion of a new open 
space infrastructure. On the contrary, there 
was a growing shortage of green and forest 
areas. The study area is characterized by a 
high natural diversity comprising hilly 
landscapes (with the highest mountain 
being the Avala), moderate temperatures 
(in summer the air temperature is 2-4C° 
lower than in the town centre,and in winter 
higher by 2-3C°) and prevailing wind routes 
(south-east autumn wind, Kosava), a very 
developed hydrological network in 
comparison with the central town zone 
(eight streams), that are arranged in a 
radial pattern. About 28% of territory is 
covered by forest (with relics of typical 
Sumadija forest associations, Quercetum 
conifertae-ceris serbicum and Populetum-
Salicetum on the low river terraces), that 
have been partly transformed into 
recreation zones, partly into park-forest 
areas (Avala, Lipovicka Forest, Monument 
Jajinci, Kosmaj, etc.). Most of those forest 
areas, especially in central zones are 
endangered due to the increasing 
percentage of built up areas. The settlement 
structure consists of spatial units of compact 
closed blocks of several storeys, spatial 
units of open low blocks, spatial units of 
open high blocks of several storeys, semi-
open low blocks of several storeys, 
suburban settlements and spatial units 
comprising green areas. The dominant land 
use is residential (about 40%), then 
recreation (35%), followed by industrial and 
other uses. The traffic infrastructure is very 
well developed and through this territory 
pass a highway and several major roads, 
while it is also dominated by an orthogonal 
network of residential streets. Bicycle and 
pedestrian routes hardly exist in a 
structured form. About 161.000 people live 
In the Vozdovac community (in comparison 
with the whole population of Belgrade of 1,6 
million). They are partly engaged in the 
tertiary sector and partly in agricultural 
activities. Citizen mobility is main problem, 
and this is expressed in the increasing time 
spent in the commuting between home and 
work. Most of the population is therefore not 
motivated to use central town areas for 
recreation, instead people usually spend 
their leisure time in the local 
neighbourhood.  

The analysis of green corridors was based 
on their investigation at the system level. 
The system is composed of: area and point 
open space elements, which could be 
considered as a starting and ending point in 
the network of green corridors (e.g. open 
space in zone of settlement blocks - open 
green areas) and linear elements that 
represent the routes of green corridors. 
Green point elements and green spaces 
represent the landscape elements, which 
are defined by their location and different 
functions. They remain in a certain 
hierarchy with regard to other elements of 
the open space system and other parts of 
the overall urban system. Which of the 
systems is dominant, depends on inherited 
factors,  and a good example is provided by 
the Banjicka park-forest area, which at the 
level of the green system presents the main 
green corridor that links the open space of 
the suburban and the central areas, but 
according to its functional and micro-
locational characteristics, represents a large 
recreation area. Furthermore, this means 
that the consideration of green corridors at 
the city level is related to other urban 
elements at the same level of observation, 
but with the changing of the level of 
observation, the interrelationship with other 
spatial and physical elements would be 
changed, although the overall complexity of 
the system will remain unchanged.  
The study area contains the following open 
space elements, considered as a area 
features in the open space system:  
- green areas in settlement zones (at the 
level of spatial units of compact blocks, 
green space makes up 20% to 60% of the 
spatial units of open blocks). The distances 
from the first green areas are up to 1000 m 
and in the settlement outside of continuator 
built up area is about 3-4 km, using existent 
traffic infrastructure. The level of 
maintenance is very low and usually these 
spaces are used as intensive recreation 
areas for daily and weekend recreation; 
- green areas related to the industrial zones 
(mostly built up blocks, including about 10-
20% of green space). These open spaces 
have limited access and they are extensively 
used during brakes in working time. The 
level of maintenance is very low and not 
sufficient for fulfil the needs for shorter 
recreation use; 
- green areas associated with sport and 
recreation complexes (Sumice Sports Centre 
and Banjica Sports Centre are significant for 
the city and therefore have the large 
catchment areas of up to 20 km and 
sometimes more). The open space is used 
extensively and intensively and the sports 
facilities offer recreation during the whole 
year. The main characteristics of these 
recreation areas is the vegetation, which is 
partly the plant and animal reserve of the 
Sumadiska Forest and partly maintained as 
an urban park area. Due to intensive 
building, especially on their edges, there is 
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high danger of their being lost or further 
degraded; 
- neighbourhood parks and cemeteries 
(Vozdovac Park, park on the Lekin Brdo, 
park in Jova Ilic Street and green area of 
Central Cemetery) these include three large 
park areas and one cemetery, that all play a 
very significant role for both recreation and 
the environment. They range in size from 
0.740 ha to 1.422 ha, are used intensively 
and extensively and have a high level of 
maintenance. The area is characterised by a 
large number of green spaces, which do not 
belong to the compact urban area but 
instead represent the park-forest area, such 
as: the Avala park-forest area, the Kosmaj 
forest area, the “Stepin Gaj” park-forest 
area, as well as large “Jajinci” green area 
(about 80ha) that has a reserve character. 
These areas have importance for the city as 
a whole and represent the largest recreation 
area, with catchments that are about 1-10 
km. The main problem affecting the use of 
these areas is the limited access by public 
transport, but there area has also problems 
with alternative means of transport.  

The present system of open spaces within 
the territory shows a division of green space 
into small pieces with a serious lack of 
interconnections between them. The 
research results show that dominant green 
corridors are present in the form of 
fragments of forest related to the 
hydrological network (Figure 1) and in the 
form of linear green elements associated 
with the traffic infrastructure (Figure 2). The 

analysis of green corridors is defined 
through: the location in the open space 
system (orientation, length and breadth), 
structure (avenues, water courses, forest 
relics and their homogeneous or 
heterogeneous characteristics), dominant 
functions (climatic, water protection, 
recreational) and composition (avenue trees 
with grass beds or without, water courses 
with broken or continuous bands of 
vegetation). 
The linear planting, that is mostly related to 
the transport infrastructure includes 
horizontal and vertical green spaces, which 
permeate the urban fabric and which is at 
the same time the narrowest type of green 
corridor, with dominate recreational and 
climatic functions. The number of planted 
streets is highest in residential streets (46, 
58%), although the planting is of very low 
quality (low levels of maintenance, very old 
diseased trees, lack of continuity etc.) and 
lowest in the 1st order streets (11%). The 
major roads are of high quality with very 
well developed planting (coverage is 24, 
24%). Platanus x acerifolia is dominat used 
tree spaces (17,54% of the total planting), 
then Acer negundo (14, 52%), Tilia 
grandiflora (15,16%) and other species 
present in a small percentage, of which 
some represent relics of the cultural 
landscape integrated into green system, 
such as: Populus candesis, Morus alba and 
Juglans regia. 
The smaller water courses can be classified 
as erosion streams and are therefore 
characterised by having short and strong 
flood waters. The streams are relatively 
short (about 10km) and their gradients are 
moderate (up to 10°) while their beds are 
very narrow (up to 7m) and their catchment 
areas are about 8 km2. Most downstream 
sections are canalized and integrated in the 
stormwater  and sewerage system. The 
water quality is class III or IV, while some 
of them unclassified,such as the Mokruliski 
stream, and therefore are not used for 
recreation or for water supply. The river 
beds in downstream areas are 
hydrotechnically engineered and only 
Kumodraski stream has not been regulated. 
The vegetation communities are 
spontaneous, where primary vegetation has 
been replaced by secondary species. In the 
lower river terraces the hydrophilic 
vegetation communities, have been 
replaced by helophyte vegetation due to 
drying out (Populetum-Salicetum, Quercus 
pubescens-Fraxinus, have given way to 
shrubs and grass communites). Eutrophic 
water is present in large parts of the river 
bed as well as ruderal types of vegetation. 
The agricultural land is dominant in the 
upper stream courses (about 70%) with a 
small percentage of forest cover, while the 
lower parts of the middle and upper stream 
terraces are mostly built up (with 
settlements and traffic infrastructure). In 
some of them, the illegal settlements have 
been built on parts of the lower stream 

 

 
  Figure 1:  Stream corridors, Kumodraski 
stream  

Figure 2: Linear green corridors, related to the 
magistral road, 
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terraces (Kumodraski stream). The greatest 
potential for the development of green 
corridors is to be found in the upper stream 
areas which have higher proportions of 
agricultural land use. River corridors are 
completely excluded from the settlement 
function, although the regulation plan for 
Vozdovac (Regulation plan, 1984) and 
projects for certain settlements (Banjica 
project, 1978) proposed their integration 
into the settlement area and planed their 
arrangement as a large park area for 
recreation for adjacent living zones. The 
existing hydrological network does not 
contain any kind of recreation facilities and 
therefore, in this research is considered only 
as a potentially valuable space for 
developing of green corridors.  
The research project also investigated: the 
catchments area of larger green spaces, the 
quality of their accessibility, and also type of 
vertical connectivity within green corridors 
and with other presented systems. The 
three main catchment zones were defined :  
- catchment areas with a radius of 20-50m 
related to the pedestrian movement; 
- catchment areas with a radius of 100-
300m related to the pedestrian and cyclist 
movement; 
- catchment areas with a radius of 300-
1000m related the pedestrian, cycling and 
motorized transport (public or private 
transport) and 
-  catchment areas with a radius of more 
than 1000m related to the cycling and 
motorized transport. 
 
Research results show that the lowest 
quality green corridors related to the 
shortest distances, in another words, to the 
access to neighbourhood parks and green 
areas, which are almost isolated from the 
settlement zones and therefore the 
attractiveness for accessing them by 
walking or cycling is very low. Also the 
largest park-forest areas are accessible only 
by public transport and some of them (e.g. 
Stepni gaj park forest area) have only one 
narrow access road without planting. The 
quality of accessibility decreased in direction 
from the major roads to the settlement 
streets.An additional obstacle is also the 
absence of existing traffic infrastructure, as 
a result of which pedestrians and cyclists 
are exposed to high levels of danger and 
poor environmental conditions (air pollution, 
noise).  
 
Potential for the future 
development  
The development concept anticipates the 
development of a network, based on the 
three levels of integration:  
- the level of primary integration, that 
represents the connection on the level of 
the same types of green corridors (e. g. 
linear green spaces); 
- the level of secondary integration, that 
represents the connection on the level of 
different types of green corridors (e. g. 

between linear green spaces and stream 
corridors) and 
- the level of tertiary integration, that 
enables the connectivity with other 
networks and systems (e. g. between green 
corridors and the city recreation network). 
To achieve the unique of green and open 
space system in the study area using the 
green corridors concept, it will be 
necessary: to establish linear planting 
(using the integration of front gardens and 
vertical greenery in narrow street corridors 
and by using the largest major and regional 
roads to establish the broader green 
corridors, e. g. >30m) and to renew the 
existing planting (replacement of non-
appropriate tree species), to establish green 
corridors along riversides (using techniques 
of river restoration and integration into 
settlement context) and establishment of 
green corridors in agriculture areas (using 
bio corridor with autochtonous species). The 
investigation has shown that: 
- in 22 streets and in almost all river 
corridor areas, the spatial capacity would 
allow the establishment of green corridors; 
- existing street planting would allow for the 
enlargement of green corridors (e. g. 
Kumodraska streets,  Vojislava Ilica etc.); 
- in the case of narrow streets, integration 
of vertical greenery and greenery from front 
gardens could enlarge the width of green 
corridors up to 6m; 
- green corridors within agriculture land 
offer the opportunity to establish large 
green corridors, with widths of up to 1000m 
involving the integration of existing forest 
areas and  
- along the rivers it is possible to establish 
the green corridors from 500-1000m wide, 
mostly in middle and upper reaches of the 
water courses.  
The model for the establishment of a green 
corridor system within the study area is 
based on the establishment of radial and 
transverse connections, that on the one 
hand will increase the attractiveness of the 
routes to the sport and recreation areas, 
and on the other, will provide major 
ventilation corridors for  air wind circulation. 
In order to form radial connections it will be 
necessary to restore the water courses in 
southern part of the territory. With this 
developing model, it is possible: to increase 
the amount of green space in the 
community of Vozdovac in Belgrade; to 
provide safe and more direct routes to the 
recreation area in urban fringe and to 
improve the urban climate by ensuring 
better air circulation. The proposed 
protection and improvement of the green 
corridors is based on the principle of their 
comprehensive integration into the present 
open space system. Through this, it would 
be possible to establish a recreation network 
providing improved connections between 
different green areas, such as parks and 
park-forest areas, within the city. Through 
these measures it would also be possible to 
protect the open space system and its 
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biotopes in the city as a whole. The 
assessment of the potential of the urban 
landscape and the model developed in this 
research could be applied to other 
communities with similar natural and urban 
conditions, and generally the research 
approach represents a new contribution to 
the development of landscape planning in 
Serbia. 
From the point of view of the integration of 
green corridors into the urban landscape 
and their linkage with regional landscape 
elements, apart from physical obstacles, 
there are limitations presented by the 
planning regulations in Serbia. In this 
context, it is necessary to draw attention to: 
- the lack of a legislative framework 
according to which green corridors and their 
associated landscape elements are required 
to be treated as part of the infrastructure of 
urban, suburban and rural landscapes, 
which also have an important nature 
conservation role. It is therefore necessary 
to review the possibilities for defining the 
landscape within the framework of: the 
Environmental protection legislation, the 
Water Act and its associated regulations, the 
Transport Act as well as the Spatial and 
Town Planning Acts regulations;  
- the development of planning practice, in 
which sectoral planning should be integrated 
into strategic spatial planning. The 
introduction of landscape plans and their 
integration with other planning documents 
will present the basis for comprehensive 
environmental protection. The main 
alignments of green corridors should be 
defined at the level of strategic landscape 
and spatial plans, because of necessity to 
consider overall factors related to the urban 
landscape. However, the implementation of 
green corridors is only possible at he level of 
urban regulation plans, and therefore at this 
level is necessary to develop the 
instruments and techniques for their 
integration with other aspects of the urban 
infrastructure; 
- the importance of integrated 
environmental protection based on the 
development of environmental assessment 
studies, especially for infrastructure 
corridors and hydro-technical construction 
projects, as well as working at the level of 
local communities; and finally 
- the introduction of the standards and 
definitions for green corridors as an 
essential infrastructural component of the 
urban fabric.   
 
The need  for a new landscape 
paradigm in Serbian planning 
practice  
 
The planning system in Serbia has passed 
through a series of different changes, which 
can be summarised as follows: period of 
centralization (before 1974 and after 1990), 
a period of decentralization (1974-1990) 
and during the last decade of 20th century, 

when the whole planning system collapsed 
as a result of the disintegration of the 
former Socialist Federal Republic of 
Yugoslavia. Landscape planning has never 
been introduced as a management tool at 
the state or the regional level, as it has in 
Germany for example, but in the time of the 
»golden age« in former Yugoslavia, despite 
insufficient legislative provision, landscape 
planning was represented at the level of 
town master plans, and in the form of plans 
for green and recreation areas. The 
implementation of the planned green and 
recreation open spaces were always a 
critical issue and public green space became 
the subject of all kinds of speculation, 
especially during 1990s. During this period 
planned green areas were not realised, and 
furthermore they were eroded, both in 
number and in the level of protection they 
enjoyed. They were often re-allocated to 
other land uses, mainly for building 
development.  Land speculation and the 
growth in the number of illegal settlement 
and unplanned construction in suburban 
areas was the result of extremely poor 
practice, where the needs of citizens with 
regard to open space as well as the 
requirement to conserve the landscape for 
the future were completely neglected.  
After the reestablishment of the state in 
2000, an attempt was made within the 
urban planning context the level of the City 
of Belgrade in the framework of the Master 
plan for Belgrade for 2021 to introduce 
some »bottom-up« landscape planning 
approaches. From present state and 
planning perspectives of green areas in 
Belgrade and at the level of the Master plan 
for Belgrade, it could be concluded that, 
Belgrade does not have specific strategy for 
the development of green and open spaces, 
nor an active policy for financing them.  
There is also no consistent application of 
laws and regulations covering this field 
(Cvejic, J., et. al., 2004). In the 
consideration of the state of and the 
perspectives for the development of a green 
space system within the territory of 
Belgrade, from the point of view of the 
planning process and the implementation of 
the planned open spaces within Master plan 
of Belgrade for 2021, Cvejic, (Cvejic J., Bajc 
Lj., et al., 2004) identifies the following 
problems: the lack of any existing planning 
documentation or data about urban green 
spaces; the absence of a register or any 
monitoring of the green spaces; the lack of 
studies and programmes relating to green 
space management; issues relating to 
uncertain ownership and legal relationships 
and the uncontrolled transformation of 
green space into the built up areas; the 
absence of norms and standards for 
settlement green space within the context of 
urban and technical documentation and 
their implementation; the lack of the 
implementation of planed green spaces and 
the inconsecutive implementation of 
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regulations and designation in field of 
supervision and controlling, etc. 
The problems of the regulation of green 
spaces are also related to the absence of 
legislation requiring the establishment and 
subsequent maintenance of green areas 
when constructing new settlements or 
individual developments. It is also 
considered that it is necessary to introduce 
informal ways of planning into Serbian 
landscape planning practice, something 
which will require the introduction of 
concrete programmes as well as  planning 
studies and more research. In the “Belgrade 
Green Regulation”, that has been recently 
developed, the authors pledge to consider 
an open space system that is based on 
landscape-ecological studies and the 
detailed mapping of biotopes. Furthermore 
this plan defines types of green space 
(public and other spaces), type of 
maintenance, minimal norms and types of 
maintenance, addressing the duets of green 
space maintenance.  
Landscape planning, as a “top-down” 
planning approach, is almost unknown in 
Serbian practice. However new directives 
coming from the European Union level 
provide chances for the development  of 
new planning paradigms. In this context it is 
significant to mention, that the government 
of Serbia and Montenegro has recently 
endorsed a procedure for the ratification of 
the European Landscape Convention (in 
December, 2004). Within current Serbian 
legislation there is currently no definition of 
the term “landscape” in any context, 
however according to an evaluation by the 
Ministry of Education and Environment 
Protection of Serbia, European regulations 
should implicitly influence a new orientation 
in the regulation of planning, protection and 
management of the landscape (Ministry of 
Education and Environmental Protection, 
2004). In the future, therefore, the hope is 
that through new European regulations, new 
landscape planning perspectives resulting in 
a better understanding of the importance of 
landscape will be opened up, in particular 
with regard to the urban landscape, as most 
important areas for human settlement in 
Serbia .  
 
Conclusions 
This research into the existing and potential 
capacity of open space systems, as 
exemplified by a study of green corridors 
within the territory of Vozdovac in Belgrade, 
relates the local living conditions to the 
competencies of the present landscape 
planning instruments in Serbia, in order to 
enable a comprehensive evaluation of the 
urban landscape resources. In this context it 
has become clear that there is great need to 
regulate the status of open and green 
spaces (with regard to their maintenance, 
protection and establishment), both through 
legislation, but also by establishing an 
operational framework for the management 
and conservation of green spaces. 

In order to develop the present landscape 
planning system in Serbia, it is necessary to 
find a strategy for improving and mobilizing 
existing knowledge and experience in the 
field. The ratification of the European 
Landscape Convention together with other 
European directives and regulations 
represents a possible way to achieve this. It 
must, however, also accompanied by the 
parallel development of planning 
instruments at the level of communities, 
accompanied by a general raising of 
awareness about importance of the urban 
landscape. There is also a need for further 
research to support and    strengthen the 
development of landscape planning 
methodology. 
The development of sustainable living 
conditions is to be seen as necessary for the 
effective implementation of the concept of 
sustainability at the level of the urban 
landscape. International co-operation 
presents models for sustainable planning 
platforms, because it offers the integrated 
approach to both the quality of life and to 
environment evaluation. Ecologically 
orientated planning approaches call for an 
understanding both of different social 
groups and their needs, but also for equal 
importance to be afforded to integrated 
natural protection and development. From 
the point of view of the profession, it is 
considered that only through a 
comprehensive landscape planning approach 
present ecological problems can be solved, 
while at the same time to promoting 
integrated land use and the environmental 
protection of urban landscapes. 
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Introduction 
A few years ago the idea to create a water 
channel between the Danube and the 
Neusiedler See occurred. It’s a very difficult 
and sensitive intervention in the 
environment around the Neusiedler See and 
also in the area between. A problem is that 
some of the consequences of this 
interference can’t be calculated or predicted. 
And we know from the past that most of 
such interventions were followed by 
irreversible destructions of different kinds of 
habitats. And so our group of students 
decided not to build a channel on the plan, 
but to discuss all probable consequences of 
an intervention and also to find out the 
differences between different channel 
systems. 

During the project week in Neusiedl am See 
our group came up with the idea to look for 
another solution of the water problem in the 
lake. Of course there is no absolute solution 
concerning this problem. But we started to 
think about the whole water management 
system in the region, especially in the 
catchment area of the Neusiedler See.  

What are we doing? 

We are discussing about the possibility of a 
waterway between the Danube and 
Neusiedler See. 

Why are we doing it? 

We are doing that because it’s a very 
interesting topic which requires a lots of 
discussions. We also want look at that 
discussion from different point of views, and 
also to prevent the lake from drying up 
when it comes to a stage of dry period. 

How are we doing it? 

At first we are analyzing in which ways and 
where the channel could be built. Then we 
can think about the whole influences and 
consequences of the channel to our 
environment. 

What is our workschedule? 

1. We are describing the topic, on which we 
are working: what problems and why could 
appear at Neusiedl See (Chapter 1: basic 
background).  

2. The result of the 2-week workshop are 
showed with the proposed workplan for the 
public persentation in June (Chapter 2: 1st 
project phase).  

3. The progress of the workplan (Chapter 
3.1.: data and information availability, 3.2: 
different opinions and variants, 3.3: related 
other studies on the topic on the water 
supply for a lake, 3.4: our thoughts on the 
water supply question) 

Who is doing that? 

Krstic Tijana, Nagy Zsuzsanna, Spachinger 
Karl 

  

 

Basic background 
The Neusiedl See is situated at the 
hungarian-Austrian border. The total surface 
of the lake is 309 km2 and its catchment 
area is 1120 km2. Since the Trianon peace-
contract it belongs to two countries: with 
1/5 of the territory (75 km²) to Hungary 
and with its 4/5 to Austria. In the Hungarian 
territory it has nearly 80%of swamp and 
reed area with 200km long channel-network 
inside. Due to its geographycal situation and 
to specific soil condition of the area the 
lake, because of its high salt concentration, 
belongs to the continental stepp lakes and 
the biggest alkaline lake in Europe. 

The floating nutrient shows the status of 
eutrophisation. 

The avarage water depth of the lake in 
Hungary is at about 60-70cm. It is at 
around 180cm at the deepest parts. In the 
Austrian side the avarage water level is at 
about 150cm. 

 

Regarding to the fact of particular diverse 
flora and fauna it has been UNESCO 
Biosphere Reservatum site since 1979, 
Ramsar site since 1989 and World Heritage 
site since 2001. 

Since the beginning of the last century the 
water level of the Neusiedl See was 
determined by the hidromorfological 
conditions, the geographycal position of the 
lake basin. The extreme conditions meant 
on one hand the lake dry-out and on the 
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other the incredible water high level. 
According to the existing documentation the 
lake dried out several times (latest in 
1860’s), To avoid the extreme events 
different intervention were made in the 
recent 100 years. Mainly it means the 
developemnet of the water level regulation 
system (Kalmár and Német, 2002). 

The longstanding average water level 
difference is during one year about 60cm. 
From the ecological point of view it’s very 
important to keep that fluctuation alive 
(because this effects the water dynamic). 
The maximum water level is at a height of 
115,80m over sea level (that’s 10cm higher 
than before). The minimum water level 
could then be established at a height of 
about 115,20m. And if the water falls below 
this level, the water input shall be 
activated. 

One of the main problems in water 
management in the region are the 
flood in the Austrian side and inland 
water in the Hungarian side (Kalmár 
and Német, 2002). Therefore the 
reconstruction of the Hanság main 
channel had to be done. The main 
water management problem on the 
region was described (by the study 
of Pannonhalmi- L. Sütheő) as the 
following: “the area at the Austrian 
part of the lake suffers from the 
high water level thanks to the 
actual landuse. The maximum 
water level can be 115,80 moAf 
(meter, above Adriatic see level), 
and 116, 00 moAf means flood 
situation. The only one outlet is in 
Hungarian part: the Hanság main 
channel (in Hungarian original 
name: Hanság főcsatorna). It has 
connection to Rábca and Rába 
rivers, and able to take the water, when the 
area suffers from inland water.  

The decreasement of the water level in the 
last few years was stated. This phenomenon 
reached the critical level, therefore the 
thinking on solution for this new situation is 
needed. 

The first studies say that the water system 
has not been known perfectly nowadays. 
Reliable available data can be obtained just 
on water level and water quantity. Further 
investigation is needed for the reed zone. 

The complexity of the situation and possible 
solutions show, that even the lake dryed out 
several times, if the lake is let alone and we 
wait for the meteorological, natural solution, 
as it happened in the past, now it will cause 
high economical and sociological effect as 
well (regarding to the fact, that people in 
Austrian side have important income from 
the regional and local tourism - see more in 
Chapter 3.2). 

Facts and figures 
Volume during average water level: 215 
Mio. m³ 

Catchment area: 1120km²    

www.lwr.kth.se 

Reed proportion: 57% 

Average water depth: 0,6-0,7 m  

Rainfall: 640mm per year 

Evaporation: 700mm 

River and stream input: 140mm 

Sorce of the map: www.lwr.kth.se 

Main first appearing questions: 

 What are the historical water level 
data showing? 

 How is the avarage main rainfall 
trend? How is the avarage main 
summer rainfall trend? Can it be 
the early warning of the global 
warming? 

 Putting water into the lake or not? 
What are the effects of the 
variants? (variant of the different 
channel construction and variant 
without doing nothing) 

The answers for the questions are in the 
following chapters. 

1st project phase (April, 2005. 
Neusiedl am See) 
(working theme and proposed work 
schedule after the 2-week workshop) 

During the workshop in April, 2005 in 
Neusiedl am See the followings were agreed 
and carried out: 
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 the “waterway” topic was decided 

 first related information were 
gathered 

 first contacts were gathered 

 first ideas on water supply were 
undergone (technical solutions and 
environmental effects) 

 making a list on information and 
data required for further work (e.g 
here: notes) 

 making a list on possible contacts 

 proposed workplan 

On the first days the team had a short 
research on website and made some 
contacts. 

The reached persons were the followings: 

 Mr. Rojac 

 Mr. Renghofer 

The first reached documents/maps were the 
following: 

 Topographical Map 

 Soil Map 

 Rainfall map 

As the above list shows in the early stage 
we didn’t have enough detailed information. 
Therefore we decided to work on the idea on 
water supply from surface running water, 
from the river Danube. We agreed on 
developing different solutions on the 
possibile constructions (technical solutions) 
and doing their environmental impact 
assessement in draft, practically a simplified 
SWOT analyses concentrating just on the 
advantages and disadvantages of the under 
listed solutions. 

Advantages and disadvantages of the water 
supply by creating a cannel 

Advantages 

 Preventing the lake drying up 

 Water control 

 Flood Protection 

 Irrigation (from the channel) 

 Physically integration of the 
Danube to Neusiedler See 

Possibility of creating a new eco-space and 
increasing diversity of landscape 

Disadvantages 

 Disturbance of actual bio corridors 
and habitats 

 Aesthetic ruining (during 
construction) 

 Uncertainty of consequences 

 Loss of agricultural land, forest, 
settlements 

 Intervention of the environment 

 The difference between the 
chemical composition of the 
Danube and Neusiedler See 

 The difference of fauna in the two 
water bodies 

 Sediments in and/or the channel-
difference in structure and 
composition 

 Separating existing settlement 
connections and agricultural 
parcels and land-use patterns 

 Water management problems 
between Neusiedler See und 
Gabchukovo (water power plant) 

Possible variants - Analysis 

We found out about three different variants 
how a channel could be build from the 
Danube to the Neusiedler See. 

1. “Ecological Waterway – a surface 
water body” 

2. “Subterranean Pipe – an 
underground water channel” 

3. “Combined channel – a 
combination of the ecological 
waterway and the subterranean 
solution” 

Ecological Waterway 

The name is program. This variant is the 
most ecological one and shouldn’t only 
serve as a water supplier. Also the 
renaturalization and the positive aspect for 
the environment are huge aspects for this 
variant. But the advantages and 
disadvantages will be named in the 
following lists. 

Appearance 

 Meandering 

 Opened to the air 

 Riperian area around the waterway 

 Using on-site materials for building 

 Using on-site vegetation for 
riparian area 

 Width is highly influenced by the 
amount of water that should be 
taken from the Danube to the 
Neusiedler See and also by the 
length that is needed for the 
cleaning of the water 

Cleaning processes 

 Mechanical cleaning at the input 
point 

 Biological cleaning during the flow 
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 No use of chemicals for the 
cleaning processes 

Advantages 

 Flora – creating new habitats 

 Fauna – using the waterway as a 
watershed 

 Landscape – new elements; more 
diverse landscape; aesthetic 
improvement 

 Groundwater –  

 Land use – using the water for 
irrigation 

 Soil – improve the humidity of the 
soil around the waterway 

 Living conditions – improvement in 
terms of aesthetic value; fishing 
area 

Disadvantages 

 Flora – interference during 
construction work 

 Fauna – disrupting bio corridors; 
mosquito breeding ground 

 Landscape – Destroying existing 
landscape 

 Groundwater –  

 Land use – loss of arable land; 
dividing existing parcels; fair 
compensation 

 Mobility – construction of buildings 
(bridges, etc.); disruption of 
existing mobility 

 Infrastructure – destroying existing 
infrastructure; new buildings 

 Soil – deposition of extracted soil 

 Compaction and pollution during 
construction 

 Living conditions – mosquitoes; 
dividing 

(Sub)Terranean Pipe 

The pipe is the cheapest and easiest 
solution. 

Appearance 

 Straight and closed 

 Diameter of the pipe is in direct 
correlation to the amount of water 
put through the pipe 

 No loss of land 

 Hardly any disturbance (on the 
surface) 

 Destruction of the landscape 

Cleaning processes 

 Mechanical cleaning at the input 
point 

 Biological cleaning if possible (at 
the beginning or at the end) 

 Chemical cleaning 

Advantages 

 Flora – hardly any effects on the 
flora 

 Fauna – hardly any effects on the 
fauna 

 Landscape – no change 

 Bio corridor – no effects on existing 
bio corridors 

 Infrastructure – no influence on the 
infrastructure 

 Soil – no influence 

 Living conditions – nothing 

 Land use – no division of arable 
parcels 

Disadvantages 

 Flora – just during construction 
work and only at some points 

 Fauna - just during construction 
work and only at some points 

 Landscape – no change 

 Infrastructure – tampering with 
existing infrastructure 

 Soil – displacement; extracting 
(depends on the technology used) 

 Land use – no irrigation possible 

Combined channel 

Appearance 

 Combination of variant 1 and 2 

 Subterranean parts: crossing 
buildings, crossing streams and 
rivers, terrain level difference 

 Surface parts: ecological habitats, 
biological cleaning, riparian zone 

Cleaning processes 

 Mechanical cleaning at the input 
point 

 Biological cleaning 

 Chemical cleaning only if necessary 

Advantages 

 Flora - creation of new habitats 

 Fauna – creation of new habitat 
areas 

 Landscape – new elements; more 
diversity 
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 Groundwater – increase of 
infiltration 

 Bio-corridor – creating new bio-
corridors 

 Mobility – no interference as far as 
possible 

 Infrastructure – no interference 
(channels) 

 Soil – using extracted soil on other 
places (quality) 

 Living condition – Aesthetic 
improvement 

Disadvantages 

 Flora – destruction of existing flora 
habitats during the construction 

 Fauna – disturbance and 
destruction of certain habitats 

 Bio-corridor – possible disturbance 

 Land use – Division of arable land 

 Infrastructure – new buildings 

 Soil – compaction of soil during the 
construction process 

Comparison 

So far, so good. The next table shows a 
comparison between the three types of 
channels and all possible occurring 
problems. 

 

 

Table 1 Comparison of occurring problems 

Problem Eco-
logical 
Water-

way 

Sub-
terra-
nean 
Pipe 

Com-
bined 

channel

Intervention 
to flora and 
fauna 

Yes No Yes 

Flood 
control 

Yes No Yes 

Loss of 
agricultural 
land 

Yes No Yes 

Loss of 
forest land 

Yes No Yes 

Loss of 
settlement 
area 

Yes No Yes 

Uncertainty 
of 
consequenc
es 

Yes Yes Yes 

Aesthetic 
ruining 
during the 

No No No 

construction

Aesthetic 
ruining after 
the 
construction

No No No 

Intervention 
to the 
landscape 

Yes No Yes 

Different 
between 
flora and 
fauna  

Yes No No 

Water 
quality 

Yes Yes Yes 

Salinity Yes Yes Yes 

Maintenanc
e 

Yes No Yes 

Sediment 
delivery 
from the 
Danube 

Yes Yes Yes 

Sediments 
from the 
land 

Yes No Yes 

 

Table 2 shows how hard the intervention is 
concerning our environment for every of the 
three variants. But that is just an overview 
evaluation because there are many aspects 
influencing single topics. There are often 
positive and also negative aspects to be 
evaluated for one topic. So it is not detailed 
table where you can see all the effects. 

We differentiated land use and landscape in 
a sense that land use is concentrated on 
usage of land (arable or other) and 
landscape. We are concentrating on the 
aesthetic values. 
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Table 2 Interventions concerning the 
environment 

Inter-
vention 

Eco-
logical 
Water-

way 

Sub-
terra-
nean 
Pipe 

Com-
bined 

Channel

Flora - / + o / o -/+ 

Fauna - / + o / o -/+ 

Landscape - / + o / o -/+ 

Groundwate
r 

o / + o / o o/+ 

Bio-corridor - / + o / o o/o 

Land use - / - o / o -/- 

Mobility - / - o / o o/o 

Infrastructu
re 

- / o o / o o/o 

Soil - / + - / o -/+ 

Living 
conditions 

o / + o / o o/+ 

Legend: during construction / after 
construction 

Notes 

General 

 Concerning sediments, the problem 
can be solved by creating an 
artificial catchment area just before 
or on the channel at a certain point 
(consult map) 

 Fauna - the idea is creating a lock 
at the beginning of the channel 
which prevents the fauna getting to 
the channel and therefore into the 
lake 

 The idea is also, not to name the 
connection of the channel, but 
something less technical which will 
associate the people of the area 
that this is something natural and a 
place that they can visit and use 

 The general idea is also that all the 
factors that can be considered 
harmful to the lake in some way of 
other should be controlled and 
stopped in the actual channel , 
before reaching the lake. 

 The shape of the channel is to be 
meandering- more natural-like, for 
two reasons: 1.the slowing down of 
the water flow, 2.more natural-
looking; 

 Using on-site materials; 

 Establishing monitoring –before, 
during and after the work. 
(surveillance, operational and  

 The chemical composition of the 
Danube should be made compatible 
to the composition of the lake 

 Optimizing the watercourse for the 
best effect on the flora and fauna 

Information required 

1. Topographical map 

2. Rainfall map 

3. Orthophotos 

4. Comparing of existing concepts of 
the channel to our work 

5. Drainage methods 

6. Chemical composition 

7. Flora and Fauna 

8. Migration routes-bio-corridors 

9. Soil structure of the Neusiedler See 
which influences the water 
composition and soil and sediment 
composition of the Danube 

10. Soil types 

11. Geological data 

12. Climatologically data 

13. Feasibility study- creating 
an eco-optimization plan 

14. DTM 

People to be contacted and project to be 
had a look on: 

Last day of the workshope the team 
collected a first list on people to be contact: 

 Mr. Herzig 

 Mr. Halbritter 

 Mr. Schuhwerk 

 Mr. Slesiona 

Proposed workplan for the final report 

 Getting information on Hanság 
main channel 

 Long-time precipitation data 
collection 

 Long-time data serial on water 
level  

 information on water quality  

 information on reed 

 maintenance management plan of 
the national park 

 collecting related case studies 

 collecting catchment map of the 
Neusiedl See 

 collecting thematic maps 

 collecting relevant research studies 
on the lake 



 WATERWAY DANUBE – NEUSIEDLER SEE 

ACADEMIA DANUBIANA 1 / 2005  48 

 contacting researchers, 
representatives of the national 
park, etc. 

Progress  

Data and information availability 

Catchment maps: despite the fact, that WFD 
requires catchment units, no any available 
catchment map of Neusiedl See (according 
to our information) 

Thematic map: soil maps are from 
AGROTOPO database, where all the relevant 
information on soil parameters are put into 
GIS system 

Different opinions and variants 

In this sub-chapter the abstracts of 
collected studies are shown. The studies 
were selected and the most important are 
added. 

Lan-
guage 
of the 
study 

Where was 
found 

Name of the 
study 

HU Proceeding of 
XXth 
conference of 
the 
Hydrological 
Society 

and on the 

http://www.viz
ugy.hu/vir/viz
ugy.nsf/0/89b
85bb0b699fed
4c1256c84003
d6b7c?OpenDo
cument 

 

I., Kalmár and 
J., Németh: 
Study on 
Fluctuation of 
the water level 
of Neusiedl See 
regarding the 
actual water 
regulation 

(In Hungarian: 
„A Fertő-tó 
vízszintváltozásá
nak vizsgálata a 
jelenlegi 
üzemelési 
szabályzat 
figyelembevételé
vel”) 

HU http://www.aq
uadocinter.hu/
themes/Vando
rgyules/pages/
3szekcio/pann
onhalmi_suthe

o.htm#3 

 

M., 
Pannonhalmi- L. 
Sütheő, 2000. 
Hydrological and 
chemical status 
analyses of the 
Neusiedl See  
(In Hungarian: 
„A Fertő-tó 
hidrológiai és 
vízkémiai 
állapotának 
elemzése“) 

HU http://gemenc
.hu/modules.p
hp?name=New
s&file=article&
sid=809 

 

Anonymus 1: 
Water supply 
from Rába and 
Danube water?  
(In Hungarian: „A 
Rábából és a 
Dunából pótolnák a 
Fertő-tó vizét?”) 

HU http://216.239
.59.104/searc
h?q=cache:ah
EaW6GXm7oJ:
www.infolink.h
u/index.php%
3Fid%3D2525
+wwf+Fert%C
5%91-
t%C3%B3+v
%C3%ADzut%
C3%A1np%C3
%B3tl%C3%A
1s&hl=hu  

Anonymus 2: 
Report of 
Hungarian and 
Austrian Courts 
of Audits  
(In Hungarian: 
„Magyar és osztrák 
számvevőszéki 
vizsgálat a Fertő 
tónál”) 

HU http://www.fer
to-hansag.hu/  

Karpati et al., 
2003: 6-year 
development 
Plan for the 
territory of the 
Fertő-Hanság 
National Park 
Directorate 
(2003-2008). 
Publisehed in 
Sarod 

(In Hungarian:“A 
Fertő-hanság 
Nemzeti Park 
Igazgatóság 
hatéves 
Fejlesztési terve 
(2003-2008)”) 

HU http://www.aq
uadocinter.hu/
themes/Vando
rgyules/pages/
3szekcio/szilbe
kne.htm  

K., Sz. Molnár: 
Reconstructure 
of the Ikva-
Hanság-Fertő 
channel system 
and the Rábca 
river bed 

(In Hungarian: 
„Az Ikva-
Hanság-Fertő-tó 
levezetőrendszer 
és a Rábca 
meder 
rekonstrukciója”) 

DE  Ecological 
feasibility study, 
2004 

Donabaum und 
Wolfram: 
Ecological 
feasibility study 
(in order of the 
„Bundesministeri
um für Land- 
und 
Forstwirtschaft, 
Umwelt und 
Wasserwirtschaft
” and the „Amt 
der 
burgenländische
n 
Landesregierung, 
Abt. 9 – Wasser-
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und 
Abfallwirtschaft” 

DE  Economic-
dynamical study, 
2004 

DE  Situation of the 
watermanageme
nt in the 
catchment area 
of the Neusiedler 
See 

DE   
Report of the 

experts in 

Austria 

concerning the 

topic 

“Waterinput into 

the Neusiedler 

See” 

DE 
and 
EN 

Not published.  

It was our 
local, personal 
discussion. 

Personal 

interview with a 

stakeholder from 

the community 

of Neusiedl am 

See 

DE 

 

 Effects of a 
climate change 
to the water 
level in the 
Neusiedler See* 

DE  Inquiry of the 
risk during 
floods* 

DE  Laserscanner fly* 

DE  Study – 
Evaluation of 
possible places 
for springs along 
the Danube* 

 

Summary of the suggestions for improving 
the condition of the Neusiedl See by the 
study of Pannonhalmi- L. Sütheő says that, 
regarding to the result of the examination 
and the statement of the nature 
conservationists, people, who deal with reed 
management and fishermen experts say 
also the following: 

 the referesh of water needed 
regarding to the bad oxygen 
condition, 

 water level controlling channels 
must be maintained in order to be 
able to provide habitat for fish, 

 reducing of impress must be 
carried out, 

 raising the water level, but keeping 
its dynamics, can have positive 
effect on reed canopy, 

 the intervention can be done just 
with the regular water and 
sediment controlling in short term 
and medium term as well. 

The following important information are 
picked from the study. 

„The salinity in the inter south-reed canpoy 
is more or less balanced. Salinity can be 
higher than 2000 mg/l in summer. 

The surface water, the oxygen condition is 
acceptable, but the oxygen concentration in 
south reed part is more worse than the 
south part’s. The waste water programme in 
the Hungarian site was finished by 1996. 

The increasement of the water level could 
be carried out by the reconstruction of the 
regulation system. Inland and flood 
protection must be taken into consideration. 
The water level in drought period can be 
under 115,30 mAf inspite the intervention. 
The actual regulation on flood-gate system 
is for flood protection. The reconstruction of 
Rábca and Hanság channel were finished, 
therefore more water can be led out from 
the lake in case of need (15m3/s). This may 
cause the possibility of increasement of the 
regulation levels, which can effect change in 
Austrian request on the increasement of the 
water level. The change in water level 
increase (in the case of leading out water 
from the lake) must be carefully done, 
special consideration for inland water and 
flood control must be considered. Taking out 
water will be more often by raising the 
water level will. But it effects change in 
chemical status of the water. But this 
increasement of water level can effect 
positive change in lake water level just in 
longterm, which ecological relationship must 
be studied. 

Regarding to the meteorological condition, 
the water level in recent years has been 
descreasing at Lake Fertő as well as in other 
European lakes. In 2002, the 46th meeting 
of the Austrian-Hungarian water commity 
declared that an ecodynamical rehabilitation 
strategy will be done. It says, that the water 
supply will origin from the watershed of 
Rába river. The aim of the water supply is to 
provide water for the Neusiedl lake and for 
irrigation purpose in Fertőzug area. But it 
requires not just the survey (hydrological, 
ecological and chemical) on watershed of 
Neusiedl See, but the complex  watershed 
research needed on Rába, Hanság and 
Neusiedl See . 

Mr. Süthee said in a report: „all water 
system must be considered in case of water 
supply. Anyway, from Hungarian side no 
any of ecologists (experts) has confirmed its 
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demand and necessity from HUngarian 
side”. 

Despite of the fact, that the Hanság-channel 
has been closed since March 2003, the 
water level has been decreasing. Sportmen 
and fishermen would like high water level, 
but experts are saying, that it would 
generate negative effect on agricultural 
lands, and the chanel system must be 
reshaped. The head of WWF, Hungary Mr. 
Ferenc Márkus said, that the water of Raab 
(Rába in Hungarian) is neither suitable for 
water supply into Neusiedl See, nor into the 
Lake Balaton. He said, that its water is for 
the demand of the surrounding settlements, 
the sub-arm of the Raab and the Hanság 
area. He disagrees with the idea of his 
Austian colleagues, and says that the the 
touristical purpose can not be overgrown. 

Ecological feasibility study says that the low 
rainfalls and the high transpiration of the 
last years are responsible for the decreasing 
water level of the Neusiedler See, which is 
at the moment on the lowest level of the 
past 40 years. Regarding the tourism and 
the whole economical situation, plans were 
created to think about the supply of the lake 
with water from external rivers – the 
Danube or the Raba. This study shall value 
that water supply in an ecological and 
nature conservational point of view. 

Two main variants are presented: 

1. longstanding, well-balanced water 
level 

Objective: use of the lake for bigger ships 
during the whole year; Water levels: 
115,30m (Danube), 115,40m (Raba, ahead) 

2. longstanding, negative water 
balance 

Objective: beware the lake from dry-up; 
Water levels: 115,00m (Danube, Raba) 

The variants are estimated until the year 
2010, and therefore the development of the 
water level, the chemism of the lake, the 
water quality, the hydrology, etc. 

Because of the constant input of external 
water, the risk of reaching the flood level in 
‘wet’ years would be higher, and therefore 
the sweetening of the lake would be 
fastened. The first variant is a high risk for 
the hydrology and also for the whole 
chemism. The second variant has the aim to 
prevent the lake from dry-up. In wet years 
the water amplitude would be lower and 
therefore the risk of activating the Hansag-
channel would be lower. 

The risk of sweetening the lake is in variant 
1 much more higher than in the other 
variant. But the risk concerning the input of 
nutrients is in both variants still the same. 

Both variants would decrease the bathing 
water quality, above all at point of the input 

source. But it’s not possible to describe the 
whole consequences and effects. 

Variant 1 has many negative consequences 
on the whole flora-fauna-system of the lake: 
negative effects for some animal, that are 
used to the special eco-system of the lake; 
decreasing of biodiversity, eutrophication, 
sweetening of the lake, deterioration 
concerning the WRRL, etc. 

Also the second variant has many negative 
effects. They are not so bad as in variant 1, 
but also eutrophication would occur. 

The consequences concerning the 
Neusiedler See in ecological point of view 
would be much less if the supply of the lake 
is limited to a lake water level of 115,00m 
(variant 2). And therefore an agreement 
only with the second variant can be 
accepted. 

The economical study is dealing with the 
costs and the possibility of building a water 
channel between different rivers (Danube, 
Rába) and the Neusiedlersee. The input of 
water through the Raba would happen on 
the Hungarian side because of the 
geographical situation. But only between 
October and March a water input could 
occur, which means farsighted dealing. The 
water input from the Danube can happen 
the whole year long. 

All two possibilities are connected with an 
improvement of the Hanság-channel, 
because during flood the channel has to 
have more efficiency. 

The costs for a channel from the Danube to 
the lake would be about 30-50 Mio. €, 
depending on the route. 

The Report of the experts in Austria 
concerning the topic “Waterinput into the 
Neusiedler See” shows also clearly that it’s a 
long and difficult way to take water from the 
Danube or the Raab into the Neusiedler See, 
but it can be done. The safety of the water 
in the Neusiedler See is highly important for 
the tourism. The realization would cost 
about 14 Mio. € (Raab) or 36 Mio. € 
(Danube). The pipes from the Danube will 
go on the surface to the Neusiedler See, and 
therefore you need pumps to get the water 
to a certain level. 

According to the opinion of the people from 
the community: it is a “difficult but also 
realizable project” to prevent the lake from 
the drying-up. For the guys from the 
community it’s very important to keep the 
tourism in this region alive, especially 
because of the 1,4 million overnight stays. 
But on the other hand this is one of the 
most sensitive areas in Austria, so that it’s 
very important to work very carefully. 

Water management in the catchment area 
(Information by Mr. Halbritter). The water 
supply in the north of the Burgenland is 
done through the central water association. 
The main wells are situated in the west of 
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the city Eisenstadt, beyond the catchment 
area of the lake. Some more small wells are 
all over the Burgenland to cover the main 
water-need peaks. 

The wastewater treatment is done by some 
wastewater communities inside the 
catchment area of the lake. Only the 
wastewater of Neusiedl/See is brought to 
the wastewater treatment center in 
Bruck/Leitha. Also the wastewater of Illmitz 
is drained off to the Hansag channel and 
therefore not available for the lake. But the 
whole rest of the wastewater is treated in 
the area and goes back to the lake. 

In summary you can say, that the whole 
region around the lake does the best, 
concerning the water management, to keep 
the water inside the catchment area of the 
lake and therefore it is available for the 
lake.  

Related other studies on the topic on 
the water supply for a lake 

In the relationship of our topic the following 
case studies were collected and studied: 

 

On waste water treatment 

Languag
e of the 
study 

Where 
was 
found 

Name of the study 

English John 
Tillman 
Lyle, 
Regenar
ative 
Design 
for 
Sustain
able 
Develop
ment” 

Ideas of Landscape 
Architect William 
Wenk 

English http://w
ww.envi
roacces
s.ca 

Sludge Treatment 
with Reed Bed 
Technology 

English http://w
ww.dan
ubiusma
gazin.h
u/maga
zin/200
3_3/fert
oto_e.ht
m 

The Danubius 
Magazine - 2003. III. 

English www.lw
r.kth.se 

The role and use of 
environmental 
information: The case 
of Lake Neusiedl. pg 
38  

 
 

 

Landscape architect William Wenk worked to 
provide a water retention and treatment 
system that fits gently into the natural 
landscape, controls flooding, removes silts 
and chemical pollutants from the water and 
provides large areas of wildlife habitat. 

The silt and suspended particles settle to 
the bottom and the water body has to be 
cleaned out very often. From there water 
flows to additional dams or drop structures. 
The construction material is soil cement, 
which is a mix of on – site, native soil and 
cement and it is built up in layers like one 
slab laid on top of another, the one above 
smaller than the one beneath. (the slabs 
have rough edges). Porous asphalt is toxic 
to the soil. 

The water should be cleaned out according 
to the “fishable and swimmable” standards 
of the EPA (Environmental Protection 
Agency). 

Wetland species such as reeds and 
bulrushes are especially effective water 
purifiers – it is possible to introduce 
wetlands shaped by humans into urban 
drainage systems. The species which are 
suitable for use are reed grass 
(Calmagrostis) and cattail (Typha). For the 
vegetative filter strips of grass to be 
effective as cleaners, they must be dense at 
water level.  

Other notes: 

The reeds, which are hollow, absorb water 
from sludge and convey oxygen to their 
underwater roots, encouraging the growth 
of aerobic organisms that break down the 
solid material. 

Special species of reed have the ability to 
absorb oxygen from the air and release it 
through their roots which will help in 
oxygenating the lake. This in turn creates 
ideal conditions for the development of huge 
numbers of micro organisms which are able 
to break down any soluble material present. 
One species of reed capable of this is the 
Phragmites australis or the Common Reed 

On water supply questions 

Language 
of the 
study 

Where 
was found 

Name of the study 

HU http://ww
w.aquadoc
inter.hu/ 

Tombácz E., 

Gulyás P., Mozsgai 

K.: Environmental 

impact 

assessement of the 

possible solutions 

on the water 

supply of the lake 

Balaton. (In 
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Hungarian 

„Balatoni vízpótlás 

lehetséges 

megoldásainak 

környezeti 

vizsgálata“) 

 
HU  http://ww

w.aquadoc
inter.hu/ 

Plósz Sándor: 
Actual water 
quantity and 
quality problems 
on lake Balaton 
and possible 
solutions 

(in Hungarian: „A 
Balaton aktuális 
vízmennyiségi és 
vízminőségi 
problémái és a 
megoldásuk 
lehetőségei“) 

HU Proceedin
g of the 
General 
22nd 
Assembly 
of the 
Hungarian 
Hydrologic
al Society 
and on  

http://ww
w.aquadoc
inter.hu/ 

Hajdú György: 
Water supply for 
lake balaton  

(In Hungarian: „A 
Balaton 
vízpótlása”) 

 
 

 

In the study on Balaton by Tombácz E., 
Gulyás P., Mozsgai K., the questions of the  
the extreme and meteorological parameters 
as well as its uncertainity are to be showed. 
The analyses of the extreme events must be 
done and be compared with the hypotethical 
climate change value. If it is over, it must 
be taken into high consideration. Beside the 
fact, that the meteorological condition can 
not be predicted. It light on the fact, that 
the trend goes on it has effect not just the 
lake and but on the wider environment and 
as well as countrywide (e.g. on agriculture), 
therefore the short-term solution is 
acceptable . 

It states, that ecosystem of shallow lakes is 
able to adapt to the extreme water level, 
therefore able to survive absolutly. The 
main question is till which water level. 
According to the study, the water level of 
50-60 cm may cause „green-carpet“ on the 
surface water, which is undesirable from 
touristical point of view, and also the result 
of huge amount of bird visit can have 
negative effect on a shallow lake. Also the 
minimum water level for the ithyological 
fauna must be determined. The relationship 
between the tight of the reed-belt and the 

surface water can be calculated (law water 
level lets the growing of the reed-belt) 

The study contains also the environmental 
impact assessement on two level such as (i) 
sustainability and (ii) determing 
environmental impact, environmental 
impact-chain. It came up with the optimum 
solution(which not existing), which would be 
the following: filling the lake once, but 
continously with water, which could became 
real Balaton type water containing law 
nutrient concentration, free of invasive 
species. And of course the water is available 
immediatly in case of need.  

The statement on the way of water supply 
should be considered in our case study in 
Neusedl am See as well. The supply from an 
other catchment has extremly high 
ecological risk factor regarding to the fact, 
that the invasive species can find new 
connection. Water supply from the karst 
water table has no water quality risk beside 
the other solutions. 

Our thoughts on the water supply 
question 

As the following map shows (Anonymus 3, 
2005) the lake belongs to the 1.1 river 
basin management district in the Hungarian 
site. Regarding to the Water Framework 
Directive (Anonymus 4, 2000), later called 
WFD or Directive the river basin thinking is 
required. There are two central concepts 
within the WFD: first, that the whole river 
basin has to be considered in management 
issues, and that environmental 
considerations are of paramount 
importance. The Directive requires water 
resource management to be layed out in 
River Basin Management Plans (RBMPs) 
which provide a detailed account of how 
specific environmental objectives  for the 
river basin are to be achieved till  2015 
(Anonymus 4, 2000). It means, that in case 
of Neusiedl See all the effect of intervention 

must be investigate on watershed level. 

The countrywide implementation work of 
WFD has begun. In Hungary and In Austria, 
too. The ecological survey on water bodies 
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has been done since March, 2005 under the 
leadership of the Hungarian Ministry of 
Environment and Water, but its results on 
the Neusiedl See hasn’t been available yet 
(predicted at the end of 2005 year) 

Different studies on Neusiedl See and 
several other case studies on other lakes 
were examined. Therefore our thoughts 
base on our knowledge and on the existing 
expiriences. 

For recent years it has been very dry for the 
region of Neusiedel See. Concerning the 
different recordings on the water levels of 
the lake (since the 16th century) and the 
meteorological conditions we can see that 
every 50 years the lake has fallen dry for 
several years. According to the expert 
judgement the lake has capacity to survive 
the lower water level years, decades: it is 
able to adapt to the situation. 

Nowadays a dry-up of the lake would have 
unpredictable consequences for the tourism 
in the region and also for Austria. To avoid 
such a case, the government, scientists and 
other people  are thinking about solutions to 
prevent the region from such a disaster. 

In 2004 studies there have been 
investigated the ecological effects and 
consequences that an input of external 
water could cause. But also in that 
ecological study the conflict between 
ecology and economy are explained. If we 
strictly follow the ecological string, we have 
to come to the conclusion that the input of 
water from the Danube or the Raba has too 
many negative effects on the ecosystem of 
the lake (and that’s just the predictable 
effects).  

As a consequence of these facts, you have 
to reject the thought of building a water 
channel. On the other hand the economists 
demand a water channel to preserve the 
region from an economical holocaust. And it 
wouldn’t just be a disaster for the region, it 
would be a disaster for the whole country, 
too. The main question should be: Can 
survive the region several years of absence 
of the water? Or do we have to destroy the 
ecosystem of the Neusiedler See which we 
know now? 

The main problem is, that no one can 
foresee what is going to happen if you put a 
“foreign” water with a complete different 
composition into the lake. The past shows, 
that every time when mankind intervent to 
the environment, more things were 
destroyed than saved. And the same thing 
could happen at the Neusiedler See – 
ecological study yes or no. 

Water supply is needed, this should be 
evident. But how and how much. And what 
intervention can be acceptable. The only 
solution can be right, which avoids any 
negative effect on the nature value. Which 
is ecologically, socially and economically 
acceptable.  

The only solution regarding the above 
mentioned principles what we can suggest is 
the optimalisation of the water management 
in the Region in watershed scale. Integrated 
water management must be realised with 
Hungarian and Austrian common 
participation. As the waste water 
management question is already solved in 
both country, the suggestion concentrates 
on rainwater management questions.  

Concerning the fact, that in summer period 
the precipitation is 300-400 mm, the water 
origines from the precipitation (in more than 
80%) and the lake has not run off, and also 
the demand for soil-sealing, which has been 
growing very fast, this question can not be 
skipped in long-term water management 
plans. This solution is just a short step 
towards the mitigation of the dry-up, but 
very important. 
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ECO DESIGN 
Gucikova D.; Gregus M.; Goncolova, S. 
Slovak University of Technology in Bratislava 

 

Eco Design 
The part of design (human creation) where is 
a guarantee of cooperation between nature 
and human activities is called eco-design. Eco-
design strives to minimalize environmentaly 
destructive impacts. The main goal of eco-
design is to preserve the nature; to integrate 
new structures without negative impacts to 
nature and existing structures and to design 
new structures to improve negative existing 
situation in the area. 

NATURE                 ↔                 IMPACTS 

cooperation 

Eco-design can be implemented in all spheres 
of human activities: agriculture, industry, 
transport, policy, tourism. Including eco-
aspects to these subjects we can talk about 
eco-agriculture, eco-industry, eco-transport, 
eco-policy, eco-tourism.  

The way how to implement eco-design to all 
these structures is to have a base support in 
eco-education. 

Eco-education is necessary for establishing 
ecological thinking: 

Level 1: ECOLOGICAL EDUCATION 

Level 2: ECOLOGICAL THINKING 

Level 3: ECOLOGICAL DESIGN 

Eco Education 
The philosophy: to find “that” point in 
everyone which will start an eco-thinking. 

To achieve a success means to be open to 
new ideas, to accept new tendencies and 
innovations and applicate them to educational 
process in all levels of school system. 

The goal of eco-education is to find in 
everyone a feeling of necessarity of his 
personal share. 

We are PhD. students and we decided to 
define our own personal share in pedagogical 
process: 

 to collect information about new eco-
tendencies 

 to do information paper and 
presentation about this topic 

 to provide presentation for students 
and teachers 

 to use eco-knowledge in our lectures 

 to do old typological schemes up, to 
apply new eco-tendencies into old 
schemes 

 to devise and design new typological 
schemes, diagrams, tables of 
typological principles 

 to apply eco-principles in building 
design 

 to prefer eco-houses from eco-
materials 

From nature and its discovering we get 
knowledge how to protect nature in the best 
way. Nature protection has to be implemented 
into educational process. This educational 
process give us base for eco-thinking. 
Example for architecture: if all specialists 
(landscaper, architect, civil engineer, urban 
planner) and also citizens have information 
about nature protection, then it is the first 
step for successfully cooperation between 
them. This is also the successfully example 
how to get ecological thinking and ecological 
design from theoretical sphere into realization. 

For successfully realization is necessary to 
form strategies -to find the right way of 
realization and apply principles of eco-design 
into the project. The strategies are formed 
from the location possibilities (analysis of 
material, structures, relief and energy 
conditions of location), technical factors 
(systems of cooling and heating) and 
legislative influencing factors (criteria of urban 
planning and law). 

Eco Living 
The philosophy of eco-design implemented to 
architecture is eco-living. To build up an 
isolated house from eco-materials is not 
enough to live ecologically. The family living in 
a house from eco-materials can, but also 
can´t live in a harmony with eco-design 
tendencies. Why? The house is only one 
aspect with an influence to the nature. There 
are also impacts of human activities there. 
The idea of eco-design is to find a balance 
between human activities and the nature. This 
balance point is important for eco-living. The 
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house with eco-design tendencies represents 
success of healthier life. 

Eco Building 

If there is a positive interaction between 
building and nature we can talk about eco-
building. 

It can be realized a new eco-building directly, 
but eco-building can be also established from 
old existing building in renovation process. 

Eco-building in a comparation  with traditional 
building: 

Advantage: 

 saving the nature and the health 

 using energy of surrounding ( sun, 
water, wind) 

 spend less of energy 

 using materials mainly from locality 
of building ( spend less energy during 
transport) 

 money return during 10-15 years 

Disadvantage: 

 expensive realization 

 not enough specialists 

 people prefer traditional buildings 

 

 

Fig. 1 Example of eco tourist centre: 1. 
touristic - relaxing centre; 2. Watch tower; 3. 
Accomodation in appartment chalets; 4. 
Supply; 5. Administrative and supply 
entrance; 6. Visitor´s entrance from the 
parking    place near the lake path;7. Yachting 
mole; 8. Neusiedler see 
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ECOLOGICAL LANDSCAPE PLANNING 
Möcseny, F.; Bucsi, T. ; Dömötor, T.; Magyar, A. 

 

 

Bicycle path 
There already exist two marked bicycle routes 
in Neusiedl am See: the B10 and the B21. The 
B10 route leads on the coast of the Neusiedler 
See while the other route connects the lake 
with the Danube bike-trail. These trails show 
lots of nice sights and natural environments, 
although they do not present those treasures 
that were created in the agricultural land. 

During field trips our group discovered the 
non-built area of Neusiedl and we found 
numerous points worth showing. Therefore we 
suggest that a third bicycle route be marked 
that goes through the fields and displays the 
values of the cultivated land. The suggested 
path is marked with middle-blue colour on the 
map. 

The bike-trail goes by either the Ruine Tabor, 
or the old cellars of the Kellergasse. The old 
cellars remind visitors of the wine-producing 
traditions and they can feel that the roots 
connecting people to the land and its soil are 
as deep as the wine-roots. 

The trail goes into the Kalvarienbergstraße to 
show the beautiful street-view and the nice 
and well-maintained family gardens. Leaving 
this street bikers can follow the seasonally dry 
Teichbach and after few minutes of easy 
pedalling they reach an unused sand pit. It 
shows interesting erosion forms of sand, and 
the geological layering of the soil. We suggest 
that a few information boards be set up that 
give information about sand mining and the 
sand erosion forms such as the sandy habitat 
for animals like wasps (plenty of wasp nests 
can be found in the sand). 

From the sand pit the way leads to the unused 
gravel pit. The gravel pit is not cultivated any 
more and recultivation and finding other 
functions is needed. We suggest afforestation 
of the site using various native deciduous 
woody species. The gravel pit has seasonal 
functions: in summer an education path can 
be established showing the history of gravel 
mining with the usage of the existing mining 
structures, while in winter two sleigh-courses 
can be formed on the steeper slopes of the old 
mine. 

Leaving the gravel pit the bike trail leads to 
Neusiedler Schanze. Apart from the above 
mentioned points of interest the arable land 

and the well-maintained vineyards also 
guarantee a refreshing and joyful ride. 

Recultivation of a gravel pit 
The gravel pit is approximately 1 km outside 
the city centre. It is not used any more for 
mining and presently there are no signs of 
recultivation. The site is abandoned and it is 
quite difficult to inhibit illegal waste disposal. 
In order to prevent other not wanted use of 
the area we suggest that the site be partly 
afforested and another function be found for 
it. 

The afforestation must be carried out with 
various native deciduous woody species that 
fit in extreme conditions and can tolerate the 
bad habitat. Such species are the pioneers: 
Poplars, Birch, Crataegus, Rosa, Berberis etc. 
After the pioneers prepared the habitat for 
plants with more particular needs, they should 
be changed with climax species (Quercus). 

The new recreation and tourism function 
serves both in summer and in winter. In 
summer a new environmental education path 
can give information about facts materials and 
equipment of gravel mining in the Neusiedler 
See area. The purpose of the education path 
is to realise in the visitors how deep impact 
man has made on the earth by mining and 
using its raw energy resources like stone and 
soil and what is the balance of such use. The 
storage structures left can serve as part of the 
show. 

Apart from the education path on one of the 
plateaus we suggest that a resting place with 
rain-protection wooden shed and open-air 
fireplace be created. In snowy winters the 
steeper slopes of the pit can be used as 
sleigh-courses. One of the slopes is the old 
truck transportation trail. The terrain of the 
other slope has to be levelled as it is presently 
hillside. 

Integration of the commercial 
buildings into the landscape 
According to the land use plan of Neusiedl am 
See a large commercial and industrial zone is 
allocated at the northern part of the city, on 
the opposite side of the 51 Road to Hirschfeld 
and close to the highway junction. This area is 
ideal for the given land use as it is situated 
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next to main traffic roads and the mixed 
appearance of the developments do not 
disturb the traditional city sight. Although 
from the point of keeping the balance a 
shifting or division of commercial use is 
noticeable from the town centre to this area. 
Modern economic circumstances make it 
impossible to live without mass commercial 
institutions trading with all sorts of goods 
however the ecologically responsible way 
would be to encourage customers to buy local 
products from the local retailers. Our group 
suggests that the great effect of the 
commercial buildings should be decreased by 
some screening (with trees). It is a matter of 
negotiation if the large trading chains can be 
influenced positively for the planting of trees 
in front of the buildings but the screening of 
the back of the sites, affecting the opened 
agricultural landscape view, must be achieved. 

The commercial and industrial buildings and 
their accessories have characteristic shape 
and artificial look not fitting in the mild forms 
of the Parndorfer-plateau landscape. They 
disturb the view and cause its aesthetical 
degradation. Not only the accumulating plastic 
shopping bags pollute the view but the 
soulless boxes of buildings, too. 

The screening of the area should be carried 
out from the northwest with tree alleys while 
at the entrance of the motorway in the two 
triangles extensive-maintenance planting 
compositions can be set that ease the 
rigidness of the linear construction and invite 
people to the city. 

Apart from the area presently built in the land 
use plan leaves large space for future 
development. We suggest that in order to 
avoid a huge sealed surface the marked space 
be divided into two by a 40-meter-wide and 
approximately 1 km long green strip. The strip 
should be planted out like an average 
agricultural tree-border. In cross section it 
should start with grass, followed by shrubs, 
then smaller trees and larger trees, and the 
structure should be mirrored. The green strip 
has combined roles: it is a habitat for 
numerous creatures, serves as wind-
protection and helps to cover the view of the 
shopping buildings. It needs to be mentioned 
that due to security considerations nothing 
can be planted under the 220 KV electric 
power line. 

Sand pit 
The sand pit left in the outskirts of he city is 
approximately 3,5 km far from the city centre. 
Our group found it would be advisable to 
integrate the sand pit into the sights of 
interest of the area as with the mining – in 
this case – important values were created. 
The sand and earth forms present the large 

variability of geological structures excellently 
while the cooperation of weather and the 
earth material shows the diverse erosion and 
accumulation types. Apart from the 
geomorphology the sand as habitat can also 
be displayed: various creatures (from the 
invertebrates to the mammals) live on the site 
under varied conditions and "housing" forms. 
It is possible to connect the pit into the future 
bicycle track because an asphalt way leads 
past the site. 

Wiener Strasse 
The Wiener Strasse is a strategic area of the 
city from the tourism point of view. This is the 
main entrance where most visitors come 
through so some sort of gate can be set up 
here. The gate does not need to look like a 
real gate but more like a series of elements 
that invite visitors to Neusiedl am See and 
express important features of the city. 

The present view of the street is quite empty 
and plain and it could be improved. The traffic 
goes on two lanes and there is a wide parking 
lane on the right (coming into the city) also. A 
narrow green strip planted with clipped shrubs 
divides the two lanes. We suggest that the 
gate elements be lined up in this green strip. 

The elements are kinetic sculptures moved 
constantly and soundless by the wind, 
colourful wind-spinners and playful more-
sided prism-walls that embody the fresh air 
and the freeness of winds, express the 
closeness of the lake and symbolize recreation 
features of Neusiedl am See. The kinetic 
sculptures can also be made during a 
regularly repeated local art competition or 
summer camp, so the structures may be 
changed from time to time in the green strip. 

The purpose of using such objects is to 
express the happiness of holiday and leisure 
time activities spent in a natural environment, 
in a city that respects ecological balance 
equally good for the ecosystem and the 
people and is close to nature. 
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SCIENCE CITY 
Turan, Burcu Y.; Nikolic, V.; Dorner, W.;Furdikova, B.; Stupakova, I.;  

 

Introduction 
Lake Neusiedl is a steppe lake which with it’s 
320km2 spreads through two countries – 
Austria and Hungary. This lake is a unique 
ecosystem in which plant and animal species 
from Alpine, Pannonian, Asian, Mediterranean 
and Nordic climatic zones can be found. 

Neusiedl am See is located at the foothills of 
hilly vineyards, on the north bank of Lake 
Neusiedl in the Burgenland region. The town 
lays at 131 meters above sea level and is 
surrounded by unique flora and fauna. 
Neusiedl am See was first given city status in 
1926, today it is a small town with 
approximately 6000 residents, it’s also an 
educational center, the region's capital and 
home to a county court, administrative 
government office, and a military center. 

Military barracks in Neusiedl am See are 
located on the edge of town in south-eastern 
part of it. On the south western side it faces 
the main street and  the main entrance to the 
barracks as well as the entrance to the entire 
military grounds is oriented towards it. On all 
other sides the site is surrounded by 
residential area which mostly consists of 
private family houses. 

 The entire military grounds cover around 
eight hectares of land. The building itself 
covers approximately 9 236 m2 , the building, 
with it’s shape forms one atrium and another 
semi closed inner court yard. The atrium 
covers the area of 8 000 m2  and the court 
yard around 12 800 m2. in total the area of 
military barracks with the building and it’s 
inner free spaces exceeds 30 000 m2.  

The oldest part of military barracks, the 
frontal square shaped building, was built 
between 1853 and 1854. This building has two 
floors (including ground floor). Two  linear 
wings which were built as extensions of lateral 
sides of the old building, and in the far end a 
small separate building were added in the 
following years as the need for military space 
grew. 

Not only the shape, but also the function of 
the barracks changed during it’s over a 150 
years old history. Stables for the cavalry were 
replaced by parking spaces, and today, as a 
result of the trend of military reduction, the 
future of the barracks is uncertain. 

In the following chapters we will, with more 
detail describe our vision of the area, but the 

conclusion is that in any scenario the barracks 
should be under program of conservation. This 
more than century and a half old building, 
with it’s historical and architectural 
significance deserves to be protected and 
conserved as a cultural and architectural 
heritage. 

Masterplan 
Military area in the town, as a brownfield, with 
the old building heritage and land stock has 
an opportunity to establish a complex for an 
integrated community including scientists, 
researchers and technical staff of private 
companies and university, students and 
households, which can introduce a new way of 
life to the town.  

Military barracks will be used for education, 
research for university and private ecological 
industry for the region. Moreover, it will offer 
workshops for the people not only from the 
housing community but also of the region to 
learn and practice ecology, sustainable life 
and ecological agriculture. The old building 
requires renewal for the new functions, and it 
is also possible to build some external 
volumes extended or independent from the 
building.  

The land stock, approximately covered 8 
hectares, is developed for public, semi-public 
and private activities like a cultural centre, 
café, small shops, public open green space, 
playgrounds, communal hobby gardens and 
houses. The communal gardens will function 
for small scale agricultural production, and it 
is also possible to have organized glass 
houses extended from the houses over these 
communal gardens. Houses will be mixed up 
by different types to encourage the diversity 
of the households, who are students, 
scientists, singles and families. 

The alley, which splits up the area into two 
parts from the shops to the end of housing 
area, will present the range of activities and 
communal life for other pedestrians and 
cyclists. Public open green area, surrounded 
by the scientific centre, shops, cafes, 
communal gardens and houses will function as 
a social space that will raise the interaction of 
the people of the region with this new way of 
life.  

In the area, pedestrian and bicycle are 
encouraged, rather than surfaces, which are 
occupied by cars. Parking lots will be lined on 



SCIENCE CITY 

ACADEMIA DANUBIANA 1 / 2005  60 

the car circulation system and the three main 
points; main entrance next to the shops, back 
entrance of the barracks, spin-off centre, and 
the east main entrance.     

The project, in sum, will be an idea for 
community housing, scientific and economical 
activities, to reduce the sprawl of the 
individual houses and other private companies 
and to shape a sustainable life. 

 

The new concept for the 
barracks– heritage and 
conservation 
A meeting we had at the town hall gave us 
some information about possible plans for the 
future usage of the barracks.  The officials told 
us they plan to use the building for higher 
education and education related purposes. 
This was an idea that completely related to 
our idea of “science city”, so we decided to go 
further in that direction and rearrange the old 
military barracks into a new, modern 
education and research center. 

 

Education 

The old part of the barracks, is planned to 
take a new function of higher education. 
Classrooms, seminar rooms and studios will 
be placed inside this nineteenth century 
building. These classrooms could be used 

during the semester for lectures during 
students’ excursions and field trips, or for 
specially organized seminars, conferences etc. 
There  is also a possibility of completely 
transferring one of the departments of the 
University here.  

Research 

In addition to the education area there is also 
a plan to place research centers and 
laboratories in the barracks. The research is 
located in the western wing of the complex as 
well as the smaller separate back building. 
Both the western wing and the separate 
building have just one – ground floor which 
makes it easy to separate different 
laboratories from one another by arranging 
separate entrances. This will improve and 
make research easier by providing 
independence from other activities and a 
certain amount of much needed isolation for 
the researchers and scientists.  Near this wing 
of the barracks a new technical and business 
area is planned, which can also be in a good 
corelation with the research. 

Studying area, computer room and 
reading room  

As a part of the new and modern educational 
and research center, we also planned a 
computer room and a reading room. These 
two rooms will be at the disposal of the 
students attending the classes and programs 
of the “science city”. The computer room will 
offer the students affordable internet access, 
also students will be allowed to use the 
computers for their projects, reports etc. 
Reading room will also include a library 
equiped with professional literature and 
magazines. Drawing tables will also be placed 
in one part of the reading room to enable the 
students adequate conditions for different 
kinds of studies. 

Reading room and computer room are placed 
at the end of the eastern wing. 

Student’s restaurant and cafe 

Students restaurant and a café are located in 
the eastern wing of the barracks, between the 
educational center in the old building and 
reading room and computer room in the end 
of the wing. Being that a students’ hostel is 
planned to be built near the part of the 
barracks this position of a restaurant and a 
café is optimal as it is easily accessible from 
the educational area, studying area and the 
living area of students. The restaurant is 
planned as an ordinary student cafeteria, 
which will provide meals at affortable prices. 
Café, on the other hand, is planed as an area 
of relaxation and fun. Both restaurant and 
café can be accessed from the inner yard an 
the outside of the building. There is also a 
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direct access to the restaurant from inside the 
educational building. 

Atrium and court yard 

 

Atrium is surrounded by the old building, 
which is getting the new function of education. 
In order to maintain the peaceful and quiet 
atmosphere in the nearby classrooms, this 
area is not intended for longer stay, gathering 
or sitting. It is simply a space which connects 
all sides of the building, it is accessible and 
visible from the front entrance and should be 
designed to emphasize the architectural value 
of the building. The solitary tree is placed in 
the middle in order not to block the facades, 
also behind surrounded by building from all 
sides, the middle of the atrium is a place with 
the most sun and best conditions for growth 
of the tree. The four corners are discretely 
covered with unsymmetrical grass areas and 
small shrubs and perennials. This area has 
only basic equipment such as trash bins and 
lighting, bycicle parking places are planned in 
this area as well. 

The court yard in the back of the old building 
is planned as a more active area. During the 
spring and summer restaurant and café will be 
allowed to put the tables outside. A big water 
feature is planned, a simmulation of the 
Neusiedl lake with reed growing inside – as a 
symbol and a trademark of the town and 
entire region. 

Access 
Connections with other parts of the area and 
other features and activities is very important. 
With new concept and functions of the 
building comes the need for new entrances 
and gates. In addition to the existing main 
entrance to the old building two new 
entrances were added on both lateral sides of 
the old building. There is also an existing 
passage on the back side of the old building 
which leads to the court yard. All the four 
entrances-passages on the old building are 

placed symmetrically and their positions 
contribute to the openness of the building. 
This positioning of entrances will make the 
building more transparent and visually less 
claustrophobic.  

 

The connections between the old building with 
classrooms and both wings are planned in 
order to make communications between 
different sectors easier. All the sectors in the 
eastern wing would have access from inside 
and outside of the barracks complex (from the 
court yard and from the students’ hostel 
area). In the western wing, all research 
facilities will have their own entrances, and 
there will be an additional passage in the 
middle of the wing, which will make access to 
parking and business area easier. All the 
passages and entrances are needed due to the 
size of the building and they also represent 
visual corridors to the inner green spaces 
which contributes to the building’s 
appearance.  

All the passages and entrances which will be 
added should be designed in a way which does 
not endanger the building and it’s 
architectural and cultural value. 

Reduction of impacts to soil and 
water 
One main objective of the study “Neusiedl 
Barracks” was to integrate sustainable 
methods of land use and to reduce the 
impacts of settlement to soil. Within 
settlements sealing is a major factor that 
degradetes soil. The reduction of the 
infiltration capacity can causes damages in the 
surrounding area especially by reducing the 
ground water levels. On the other hand are 
the costs to transfer surface water from roofs 
and streets via sewer systems in some cases 
immense. 

A simple hydrological simulation for the 
project area showed, that the run-off in sewer 
systems can be reduced up to 70% using 
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progressiv methods of city development and 
in situ detention. Samples for this kind of 
practice can be cisterns for every house, 
greened structures along streets to increase 
infiltration or as a extreme case greened 
roofs. 

Increased infiltration, in situ detention and 
also evapotranspiration offer benefits: 

 stabel ground water recharge 

 constant climate caused by 
evapotranspiration and humid soil 

 availability of natural quality water 
for gardens and parks 

 reduced sizes for rain water sewer 
systems 

Conclusion 
The main principal and concept of the design 
should be conservation and protection of the 
historical heritage which this more than 150 
years old building definitely deserves. By 
reconstruction of the facades, construction of 
new green spaces and renewal of old ones 
surrounding the barracks the architectural 
value of the building will be emphasized, and 
by discrete design of the new elements we will 
avoid conflicts with conservation of heritage. 
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