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Water security

Blanca  Jimenez-Cisneros

International Hydrological Programme (IHP), UNESCO/Division of Water Sciences (SC/HYD), Paris Cedex, France

E-mail:ihp@unesco.org

The ecosystem services provided by farmland to:
(a) depollute untreated wastewater while reclaiming it for irrigation (current situation), and
(b) reclaiming for human consumption reuse a secondary treated wastewater /future situation).

Are described and valued in economic and environmental terms.
The untreated wastewater produced by Mexico City, a city with 21 million inhabitants, has been dis-

posed of to 150,000 ha of land in the Tula Valley for more than 120 years. The wastewater has been used 
for agricultural irrigation. The valley is semiarid and there is little available work outside agriculture. The 
use of wastewater has allowed the economic development of the region, resulting in an increase of crop 
yield between 50 and 120% depending on the crop. Annual production has increased since three crops 
per year are able to be sown rather than one. Despite these advantages, the population suffers from 
health problems. Diarrheic diseases are 16 times higher than for a similar area irrigated with clean water. 
As Mexico City still continues to demand more water, the city policy makers are now planning to reclaim 
its wastewater, once has been treated by the Tula soil, in order to complement its supply. The question 
that now arises whether Mexico City should pay the Tula farmers for depolluting its water. The example 
presented economically evaluates the benefi ts and costs paid by Tula’s farmers and compares them to 
the cost that Mexico City would have pay to treat its own water. The results show that even taking into 
consideration the benefi ts received by farmers, the cost of treating the wastewater would be considerable 
higher. As the wastewater of Mexico city will be started to be treated from 2015 in Wastewater treatment 
plants, the Tula soil is now intended to be used to fi nishing upgrading the quality of a secondary effl uent 
in order to reuse it once again as supply of Mexico City. This is also analyzed and valued in economic and 
environmental text in the presentation. 

The results of this case study are of interest in analyzing the importance of ecosystem services to 
assist in the closing of the water cycle at an international level. There are currently more than 50 million 
hectares of land utilized to reuse wastewater under conditions similar to those observed in the Tula Valley.
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Building a blue and green infrastructure for Europe: Reconcile 
interests of people, nature and decision makers in water 
management 

Giovanni  Bidoglio

Joint Research Centre, European Commission, Ispra (VA), Italy

E-mail: giovanni.bidoglio@jrc.ec.europa.eu

The water cycle underpins the delivery of many services provided by ecosystems to society. On current 
projections, pressures on water cycle affecting functionality and resilience of ecosystems are expected 
to increase, which will then create ecosystem disservices with costs for public and private entities. This 
requires to put water management on a more solid foundation by making these hidden costs apparent and 
integrating nature-based solutions to secure the continued provision of ecosystem services. 

The 2012 Blueprint to Safeguard Europe’s Water Resources identifi es Green Infrastructure as a tool 
to meet this challenge. Green Infrastructure incorporates blue and green spaces in terrestrial, coastal and 
marine areas. Due to its multi-functionality, it can foster integration of water in other sectoral policies (e.g. 
agriculture, energy, regional policy) and deliver co-benefi ts, in particular water effi ciency, biodiversity con-
servation, climate change adaptation, resilience to disasters. At the same time prioritization is necessary 
to resolve spatial planning confl icts. 

Research needs to integrate eco-hydrological and land use modelling with spatially explicit biophysical 
mapping of water ecosystem services. Probable future costs and benefi ts of governance options need then 
to be examined under different scenarios of land use, climate change and policy decisions. An overview 
of environmental and economic impacts of alternative measures for water management and restoration 
across different spatial scales ranging from regional to country and continental Europe will be the subject 
of this lecture. 



Plenary lectures
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Ecological engineering: opportunities and challenges for 
transdisciplinary integration

William J.  Mitsch

Florida Gulf Coast University, U.S.A. 

E-mail: wmitsch@fgcu.edu

Ecological engineering is the perfect fi eld for formally integrating the engineering community into the fabric 
of solving some of our ecological problems sustainably. Ecological engineering is defi ned as the design of 
sustainable ecosystems that integrate human society with its natural environment for the benefi t of both. 
Ecohydrology could be considered as one major subfi eld of ecological engineering. Ecological engineering 
goals include the restoration of ecosystems that have been substantially disturbed by human activities 
and the development of new sustainable ecosystems that have both human and ecological value. It has 
developed over the last 30 years, and rapidly over the last 10 years. There are at least two professional 
societies related to ecological engineering and the journal Ecological Engineering celebrated its 20th an-
niversary in 2012. It was the subject of a SCOPE (Scientifi c Committee on Problems in the Environment) 
project in the 1990s and there are now several textbooks available for university courses. There are now 
has several universities developing academic programs or departments called ecological engineering, eco-
logical restoration, or similar terms. Papers submitted to the journal Ecological Engineering, and to sister 
journals Ecological Restoration, and Restoration Ecology continue to increase at an exponential pace, and 
the U.S. National Science Foundation now has a specifi c research focus area called ecological engineer-
ing. There are several private fi rms now developing and even prospering that are now specializing in the 
restoration and re-creation of streams, rivers, lakes, and wetlands. It appears that the perfect synchroniza-
tion of academy, publishing, research resources, and practice has developed. Yet the fi eld still does not 
have a formal accreditation in engineering and receives guarded acceptance in the university system and 
workplace alike.
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Food and Nutrition Security challenges in a changing world: what 
actions are needed?

Hans  R. Herren

Millenium Institute Washington, D.C., U.S.A. 

E-mail: hh@millennium-institute.org 

There are calls for increased food production to cater for the needs of a growing population as well as a 
changing demand under the constraints of land degradation, biodiversity and ecosystem services losses, 
water shortages and rise in average temperatures. The fact that today we are producing enough food at a 
global level for 14 billion people is conveniently overlooked. The International Assessment of Agricultural 
Knowledge, Science and Technology for Development (IAASTD) was commissioned by six UN agencies 
and the World Bank to look at new ways for agriculture and food systems to assure suffi cient and quality 
food, fi ber and feed production for the long term under the challenges of increased and changing demand, 
shrinking natural resources and climate change, while also dealing with the more immediate perennial 
hunger, malnutrition and poverty nexus. Of main interest to the report originators and authors, was how 
the agricultural knowledge, science and technology of the past 50 years infl uenced where we are today in 
terms of agricultural production, food systems and nutrition status and how to reshape these for reducing 
hunger and poverty; improving rural livelihoods; improving nutrition and human health; and facilitating 
environmentally, socially, equitable and economically sustainable development. For many, the report series 
“Agriculture at a Crossroads” of the IAASTD inconveniently emphasized the need for a new paradigm that 
will lead to food systems, that are in harmony with the environment, i.e., agroecology, organic agriculture, 
that mitigates rather than contribute to climate change, that has reduced external energy inputs in terms 
of synthetic fertilizers and pesticides, that is high in genetic and system diversity, that targets the small and 
family farms and one that assures food security and sovereignty at national level. It also emphasized the 
multifunctionality of agriculture, and in particular its social, environmental and economic aspects, which 
are all linked and key in moving to a socially, environmentally and economically sustainable and productive 
agriculture in the medium and long term. It suggest among others that ecosystem services be remunerated 
for all farmers instead of providing market distorting production and export support to the industrialized 
country farmers.
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Saving human civilisation: with restored biomes of excellence, 
or failing anthromes of multiple-use mediocrity?

Brian  Moss

School of Environmental Sciences, University of Liverpool, United Kingdom

E-mail: brmoss@liverpool.ac.uk

Lakes, rivers, seas and wetlands stitch together the fabrics of the land and human society; they are the 
bloodstreams without which a body cannot function. Obvious problems with the quantity and quality of 
freshwaters are symptoms of a malaise that is suffi cient to undermine an acceptable future for human 
populations. Water problems connect a “perfect storm” of climate change, self-imposed problems of health 
and economics in the developed world, imposed problems of poverty, over-population, and disease in the 
developing world, and not least, indeed most fundamental, conversion of three quarters of the former land 
biomes to anthromes. 

Biomes provide true environmental services, including regulation of the element and water cycles, and 
maintenance of the composition of the atmosphere such that equable temperatures have prevailed for 
millions of years. Biomes are self-regulating – if they are large enough, interconnected, and not exploited. 
Natural selection, operating continuously, is ultimately the most rigorous engineer and much can be learnt 
from how natural biomes function that will allow better engineering within anthromes. We assume that our 
engineering is clever, but there is no human-made system that has ever been tested so rigorously and for 
so long as natural selection has tested any organism. Anthromes offer direct human services but none of 
the fundamental services that biomes provide and only to the extent that biomes underpin them. 

Our philosophy in the past has been towards engineering anthromes, with expectations of multiple 
use, which have steadily eroded their value, in favour of short-term wealth creation. When this approach 
has failed we have converted more biome to compensate for shortcomings of the multiple use approach 
and its ill-judged compromises. This can never be sustainable; there is only a fi nite area of biome left and 
there is evidence, from the changing composition of the atmosphere and the declining quality of freshwa-
ters that what is left is already inadequate. A new approach is needed in which very large areas of present 
anthromes will need to be restored to natural biomes, the human footprint confi ned to much smaller areas, 
and our engineering talents devoted to making human societies, however large they become, comfortable 
and thriving in them. Fortunately we are a talented species and can solve these problems, but only if the 
selfi sh interests of the rich and powerful in particular, and in the general self-interest of our minds, itself 
paradoxically determined by natural selection, can be curbed.
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UNESCO IHP – Water security

Johannes  Cullmann

German National Commission’s Secretariat for UNESCO IHP, IHP/HWRP – Secretariat, Federal Institute of Hydrology (BfG), Koblenz,
Germany

E-mail: cullmann@bafg.de

The International Hydrological Programme of UNESCO is entering its VIII phase in 2014. Ecohydrology is a 
priority of IHP VIII. In this context, the key question is: How can ecohydrology provide solutions for water 
security? There are a variety of ecohydrological fi elds of research that have attracted scientifi c interest 
over the past years. Solutions that lower external costs of engineering are sought after by the international 
community. For implementation of management schemes and for engineering in water resources manage-
ment, ecohydrology provides a means to secure water services at a lower external cost for environment 
and society. This is the potential support of ecohydrology to water security and thus – ultimately – to peace.

This presentation gives an overview of the goals of IHP VIII as well as the themes and focal areas it 
encompasses. It also provides a discussion about how researchers and practitioners from around the 
globe could best make use of the programme for developing solutions that contribute to water security in 
their own context as well as on regional and global scales. Transferring ecohydrological knowledge into 
practicable – and if possible low cost and low tech – solutions is the challenge we need to address today. 
UNESCO IHP, through its manifold networks, can help in ensuring the fact that ecohydrology, as a practical 
science, yields best results for our societies.
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Balancing fl ood risk and development in the fl ood plain: the 
Lower Thames Flood Risk Management Strategy 

Graham  Piper

Environment Agency, South East Region, Guildboune House, Worthing, West Sussex, United Kingdom

E-mail: graham.piper@environment-agency.gov.uk 

Following on from the severe fl ooding experienced by mainland Europe in 2000, the UK Government, in 
2005, published its policy document Making Space for Water, one of the aims of which is to deliver the 
greatest environmental, social and economic benefi t, consistent with the Government’s sustainable devel-
opment principles. To facilitate this holistic approach that is risk-driven, the Environment Agency was given 
an overarching strategic overview across all fl ooding and coastal erosion risks. 

The Environment Agency’s Lower Thames Flood Risk Management Strategy covers one of the largest 
and most at risk developed but undefended fl ood plains in England, with 21,000 properties and approxi-
mately 50,000 people currently at a 0.5% annual exceedance probability (AEP) fl ood risk or higher. The 
consequences of fl ooding in the area would be severe, with fl oods lasting up to two weeks. Major fl ooding 
would cause severe disruption and likely traffi c grid-lock to key highways, suspend several major drinking 
water abstractions supplying London and threaten up to 20 local electricity sub-stations. It is predicted 
that climate change impacts will double fl ood damages in a 0.5% AEP fl ood event from the current level of 
£850million to some £2billion by 2055, with the number of properties at fl ood risk reaching 35,000.

The key objective of the Lower Thames Strategy was to identify sustainable solutions to reduce fl ood 
risk to people and property whilst ensuring compliance under the EU Water Framework Directive (WFD) and 
Habitats Directive. This had to be achieved by minimising disruption to infrastructure and services, protect-
ing and enhancing sites of nature conservation and biodiversity, and by maintaining biological quality and 
sediment regime of rivers.



14
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

P 2.2.

Sustainable Solutions: U.S. Experiences in Evaluating Ecosystem 
Services within an Integrated Water Resources Management 
Context

Robert A.  Pietrowsky1, Janet A.  Cushing2, Richard  Cole3, Kristin  Gilroy4, 
Eugene Z.  Stakhiv5

1 Director, U.S. Army Corps of Engineers (USACE), Institute for Water Resources (IWR) and the International Center for Integrated Water 
Resources Management (ICIWaRM), under the auspices of UNESCO 

2 Senior Biologist/Environmental Planner, USACE Institute for Water Resources
3 Senior Environmental Scientist, USACE Institute for Water Resources
4 Water Resources Engineer, USACE Institute for Water Resources
5 Johns Hopkins University Visiting Scholar at the USACE IWR’s International Center for Integrated Water Resources Management, under 

the auspices of UNESCO

E-mail: Robert.A.Pietrowsky@usace.army.mil

The International Hydrological Programme (IHP) of UNESCO has adopted Ecohydrology as a foundational el-
ement of the preferred scientifi c approach for implementing sustainable solutions through Integrated Water 
Resources Management (IWRM) at the river basin level. Within the U.S. IWRM is emerging as the means for 
encouraging the sustainable development and management of water and land-related resources in order 
to optimize economic and social welfare without compromising the integrity of vital ecosystems and the 
environment. This is critically important given that accelerated species extinction and associated loss of 
freshwater biodiversity are among the leading environmental concerns both in the U.S. and worldwide. The 
growing emphasis on IWRM in the U.S. has great potential to manifest integrated risk reduction approaches 
which increase both community resiliency and ecosystem sustainability through a balanced consideration 
of a wide array of measures: natural, nature-based, nonstructural, and structural. This strategy seeks to 
consider the natural and engineered attributes of the potential features, while evaluating the dependencies 
and interactions among system components over both the short and long term. It also emphasizes the full 
accounting of both economic and ecological goods and services in order to inform decision-makers on the 
complete range of environmental and social benefi ts which could be realized. This growing interest in risk 
reduction and water management strategies that integrate the use of more sustainable features underlines 
the need for improved quantifi cation of the value of ecosystem services in order to better articulate the 
advantages of sustainable outcomes that harmonize societal needs with the Earth’s natural systems.



15
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

P 2.3.

The wicked problem of the land-water-energy nexus: 
causes and consequences

Patrick  Bourgeron1, Mark  Green2, Kinga  Krauze3

1 International Long Term Ecological Research (ILTER), Science Strategy Committee, Colorado University, U.S.A.
2 Center for the Environment, Plymouth State University, U.S.A.
3 European Regional Centre for Ecohydrology PAS u/a UNESCO in Łódź, Poland

E-mail: patrick.bourgeron@colorado.edu

This presentation explores the implications of linkages between land use, climate, human behavior and 
outcomes, and energy on the land-water-energy nexus. In essence, we cast the dynamic processes and 
interactions among the three domains of this nexus in terms of a “wicked problem” created by uncertainty 
about future environmental conditions and differences in social values that make it virtually impossible 
to defi ne an optimal condition. In this context, the wicked problem resides in whether or not secondary 
problems may be created by any policy that leads to local environmental solutions to the impact of land 
use, energy development, and water management on ecosystem services (and their generally positive 
outcomes for society at national and global levels), as a result of societal linkages to these changes. Land, 
energy, and water policy interactions and their cross-scale and temporal dependencies have signifi cant 
impacts on the dynamics of social-ecological systems. The presentation outlines a pathway to potential 
solutions as a logical sequence of steps with incremental increases in complexity. The conclusion dis-
cusses research needs for integrated approaches that decision-makers can use to examine the changes 
that particular policies can induce in the land-water-energy nexus, along with the resultant implications for 
social-ecological systems.
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Water for people – water for nature: The role of local 
governments to reconcile social, economic and ecological 
demands on water in an urban context

Holger  Robrecht

ICLEI European Secretariat, Freiburg, Germany

E-mail: holger.robrecht@iclei.org 

Historically, cities have often come into being where fresh and safe water was available nearby. Ensuring the sup-
ply of water to a city’s inhabitants – for drinking, hygiene, food production and other purposes – can be regarded 
as the germ cell for all urban water systems. However, the more fresh water came into the city, the more used and 
thus dirty water had to be moved out of it again. Later, it was therefore often water-borne diseases or other health 
concerns which triggered the construction of sewerage system making cities entering into a next paradigm of urban 
water management. Following this phase, the pressure of continuous urbanization demanded from city managers 
to conquer new land. Additionally, surplus water after heavy rainfall had to be channeled away from urban areas, so 
drainage systems were developed adding another component to the urban water cycle. 

Further on in water management history, pollution and over-abstraction started causing environmental concerns 
which led to a higher awareness of water as a limited resource. Water quality standards together with numerous 
regulations were put in place such as refl ected, for example, in the European Union through the Water Framework 
Directive. – Lately, water has also made its way right into urban planning schemes, taking advantage of its amenity 
and aesthetic values while also upgrading the value of properties, both of land and buildings.

Nowadays, water managers are confronted with new unprecedented challenges deriving from a rapidly changing 
climate. With water as a prime “transmitter” of climate change impacts resilient urban water systems and sustainable 
approaches to water management have become more important than ever before.

Sustainable urban water management is characterized through a long-term, integrated and cyclical approach. 
It is realized through a strategic planning process that considers all elements of the urban water cycle and all its us-
ers – including the natural eco-systems – in a comprehensive way. Integration in water also implies to make linkages 
to other urban sectors such land-use planning, urban development and quality of life, biodiversity, housing, mobility, 
energy, climate change adaptation and is thus also key for achieving the new policy goal of a green economy. Given 
the right enabling framework, local governments are in an ideal position to realise such kind of linkages because they 
have an offi cial mandate to give political direction to most of the sectors listed above or also to oversee and manage 
them directly.

ICLEI, as an international network of more than 1,000 local and regional governments and their associations from 
all around the world plays an important role in this context by supporting cities to become, among others, resource 
effi cient, resilient, and biodiverse. This is achieved through capacity building, advocacy and the creation of space and 
mechanisms for peer-to-peer exchanges, but also for exchanges between local decision-makers, practitioners and 
scientists, such as offered during the annual Resilient Cities conferences in Bonn which provide a Global Forum on 
Urban Resilience and Adaptation.

Making science accessible to those who need it at local level is yet to be improved considerably. Learning Alli-
ances as formed during the SWITCH – Managing Water for the City of the Future project – part-funded by DG Research 
of the European Commission – are one of the possible answers to make the collaboration between science, policy 
and practice more effective. However, in a world in which 7 out of 10 people are expected to live in cities by the year 
2050, and in which increasingly smarter and more sophisticated ways and means are needed for managing natural 
resources without compromising quality of life, more has to be done to increase access to latest knowledge. ICLEI 
itself has made it one of its central tasks to promote knowledge brokerage between science, policy and practice 
and sees this symposium as one of the occasions where such kind of a dialogue can contribute to more informed 
decision-making at local level for making water work for both citizens and urban eco-systems.
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Publishing in the 21st Century. What’s changed: History and future 
of scholarly communication Challenges and Perspectives

Ewa  Kittel-Prejs

Journals Publishing Director, Eastern Europe, Elsevier Urban & Partner Sp. z o.o. Poland

E-mail: j.glowik@elsevier.com

Elsevier, the modern publishing company, was founded in 1880. It has evolved from a small Dutch pub-
lishing house devoted to classical scholarship into an international multimedia publishing company with 
over 20,000 products for educational and professional science and healthcare communities worldwide. 
Elsevier’s history refl ects a series of collaborations in the effort to advance science and health. These pub-
lishing collaborations with a group of scientifi c visionaries – ranging from Jules Verne to Stephen W. Hawk-
ing – created the foundation of scientifi c and medical publishing. Relationships with other great science 
publishers such as North Holland, Pergamon, Mosby, W.B. Saunders, Churchill Livingstone and Academic 
Press have also been integral to our success. 

As the world’s leading provider of science and health information, Elsevier serves more than 30 mil-
lion scientists, students and health and information professionals worldwide. The company partner with 
a global community of 7,000 journal editors, 70,000 editorial board members, 300,000 reviewers and 
600,000 authors to help customers advance science and health by providing world-class information and 
innovative tools that help them make critical decisions, enhance productivity and improve outcomes.

The company is a founding publisher of global programs that provide free or low-cost access to sci-
ence and health information in the developing world. Elsevier’s roots are in journal and book publishing, 
where we have fostered the peer-review process for more than 130 years. Today we are driving innova-
tion by delivering authoritative content with cutting-edge technology, allowing our customers to fi nd the 
answers they need quickly.
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Plenary: Long-term Ecosystem Research in Europe: 
LTER as a multifunctional research infrastructure

Michael  Mirtl

European Long-Term Ecosystem Research Network, Department for Ecosystem Research and Monitoring Environment Agency, Austria

E-mail: michael.mirtl@umweltbundesamt.at

The presentation will outline the concepts, core features, structure and international embedding of Long-
term Ecosystem Research (LTER) in Europe (www.lter-europe.net) as core component of the European 
Research Infrastructures in the fi eld of ecosystem and biodiversity research. LTER-Europe is the umbrella 
network for Long-Term Ecosystem Research (LTER) and Long-Term Socio-Ecological Research (LTSER) in 
Europe. It forms part of the global LTER network (ILTER). Comprising 21 formal national member networks 
and 3 emerging ones LTER-Europe represents more than 250 LTER sites and 32 LTSER platforms. Besides 
this in-situ component LTER-Europe stands for a network of scientists, disciplines, institutions, data and 
metadata, and research projects. The Network of Excellence ALTER-Net (FP6) provided the frame for meet-
ing the objective to integrate the highly fragmented European infrastructure with LTER potential across na-
tional and disciplinary boarders. LTER-Europe has become a substantial part of the �terrestrial and aquatic 
component in the network of data providers, organized by the ESFRI project LifeWatch. LTER-Europe co-
operates with ANAEE (experimental approaches) in the FP7 I3 project EXPEER in structuring the fi eld of 
site based ecosystem and biodiversity research in Europe. The interdisciplinary expertise represented by 
the ALTER-Net consortium stimulated the further develop the LTSER concept. LTSER platforms have been 
developed as multi-scale and multi-level infrastructure for investigating interactions of human and natural 
systems on the regional or sub-regional level. These hot spots of interdisciplinary research (IDR) and data 
sets are now complementing the fi rst pillar of LTER-Europe´s network, the network of LTER sites. The na-
ture and functional niche of LTER-Europe is best described by four core characteristics, namely “in-situ, 
long-term, system and process”: LTER-Europe’s research is generating or using data gathered together 
with a maximum of other sources of knowledge at concrete locations in the long term. This allows for the 
detection and quantifi cation of processes of ecosystems and socio-ecological systems, which determine 
the sustainable provision of ecosystem services. Summarizing, LTER-Europe is a multifunctional network, 
but also a process structuring and optimizing a distributed research infrastructure, catalyzing the devel-
opment of research projects meeting societal needs and helping to streamline and harmonize the entire 
sector at the institutional, national, European and global level.
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The Joint Programming Initiative “Water Challenges 
for a Changing World” 

Enrique  Playán

Water Joint Programming Initiative – Ministry of Economy and Competitiveness of the Government of Spain

E-mail: enrique.playan@csic.es  

The Joint Programming Initiative “Water Challenges for a Changing World” (the Water JPI) is composed 
by 18 European and Associated Countries plus the European Commission. Five additional countries are 
currently observing the process. Joint Programming Initiatives are public-public partnerships in which 
European Countries cooperate to tackle major societal challenges. The Water JPI has identifi ed relevant 
challenges affecting the ecosystems, the citizens, Industrial competitiveness, the bio-economy and the 
integrated management of water resources. A Strategic Research Agenda has been released by the Water 
JPI, and the Pilot Call for proposals for cooperative projects has been published. In this presentation, the 
main traits of this initiative will be presented. Attention will be paid to efforts to coordinate the research and 
innovation agendas of the partner countries, and to the development of joint activities such as the Pilot Call.
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How genetic studies stimulate development of ecohydrological 
biotechnology

Joanna  Mankiewicz-Boczek

European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland; Department of Applied Ecology, Faculty of Biology and 
Environmental Protection, University of Lodz, Łódź, Poland

E-mail: j.mankiewicz@erce.unesco.lodz.pl

The merits of ecohydrology is the regulation of hydrological and ecological processes from molecular to 
landscape scale. The genetic analyses using knowledge of the structure of nucleic acids and function of 
genes are effective and indispensable techniques for development of ecohydrology and related biotech-
nologies towards sustainability problem solving. Molecular data are needed for a better understanding of 
the behavior of organisms and their dependence on the environment. Advantages offered by using genetic 
analysis include high sensitivity, time saving and fl exibility of the methodology. 

Based on our experience in study of aquatic systems, it has been shown that the use of genetic tools 
become fundamental for the early warning methodology especially for the cyanobacterial blooms. Analysis 
of the relationship between environmental parameters and the presence of toxic genotypes of cyanobac-
teria helped to identify the key factors determining cyanobacterial threat. On the overhead, identifi cation of 
cyanophages and bacteria with the degradation potential of microcystins has been allowed to undertake 
further research to develop systemic solutions for elimination of cyanobacterial cells and biodegradation of 
cyanobacterial toxins in different sources of water. 

Referring to the problem, which appears at terrestrial face of hydrological cycle, one of key challenges 
is reduction of nutrients loads in groundwater. In case of nitrogen pollutions our genetic studies are focused 
on identifi cation of soil bacteria with denitrifying potential. This knowledge is needed to determine an opti-
mal condition for reduction of nitrogen compounds in denitrifying fi eld bioreactors. 

According to idea of ecohydrological biotechnologies, genetic research are needed, both in terrestrial 
and aquatic ecohydrology, to develop methods improving groundwater and surface water quality and en-
hance a carrying capacity of ecosystems. 

Study supported by the National Science Centre, the project number NN 305�096�439 Explanation of 
cause-effect relationships between the occurrence of toxigenic cyanobacterial blooms, and abiotic and 
biotic factors that particular focus on the role of viruses and bacteria, and the National Centre for Research 
and Development No. PBS1/A8/2012 MIKRAZO – Microbial activators in denitrifying deposits used for the 
treatment of nitrate pollution for the implementation of the Water Framework Directive and the Nitrates 
Directive.
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Translating science into decision making through education and 
capacity building: experience of the Sendzimir Foundation 

Jakub  Kronenberg1, 4, Tomasz  Bergier2, 4, Jan  Sendzmir3, 4 
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3 Institute of Hydrobiology and Aquatic Ecosystem Management, University of Natural Resources and Applied Life Science (BOKU), Vienna, 
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4 Sendzimir Foundation, Warszawa, Poland  
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Insuffi cient communication and cooperation between stakeholders is one of the most important barriers 
to sustainable development. In Central and Eastern Europe, the academic establishment is often seen as 
particularly distant from other members of public life, including decision makers and general citizens. On 
the one hand, scientifi c research and academic education are criticized for not corresponding with the 
expectations of society; on the other hand, the innovative solutions and scientifi c achievements have dif-
fi culties to be implemented. 

One of the most important objectives of the Sendzimir Foundation is to fi ll this gap. The Foundation has 
been initiating and developing several activities to present modern academic knowledge to all stakeholders 
to include them into well-informed, participatory decision making process, as well as to apply the scientifi c 
achievements in every-day practice of local communities, business and other institutions. 

This paper presents the Sendzimir Foundation’s achievements and experience in this area. Several 
of the Foundation’s projects have been selected for this reason: “Sustainable Local Development” and 
“Sustainable Business”, learning-by-doing educational projects realized in close cooperation with partners 
respectively from local communities and from businesses; “Count on greenery”, which uses innovative 
participatory GIS tools to gain information on city dwellers’ perceptions of urban greenery and then incor-
porates it into local decision making processes; initiatives to incorporate the concept of ecosystem servi-
ces into urban management (especially in Lodz); “Social participation in water management in Zawoja”.
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Eutrophication : The Major Threat to Water Bodies

Mohammad Hadi  Bazrkar1, Rokhsareh  Ziaei2, Seyed Saeid  Eslamian3

1 Water Resources Engineer, Iran Agriculture Department, Tehran, Iran
2 Water Engineering Department, Isfahan University of Technology, Isfahan, Iran
3 Associate Professor, Water Engineering Department, Isfahan University of Technology, Isfahan, Iran

E-mail: bazrkar@gmail.com

Nowadays, eutrophication has been a problem, which most of the water bodies, around the world, are 
involved. Eutrophication is originated from nutrient enrichment. There are a lot of factors and parameters 
that can be considered responsible for imposing or intensifying such a problem to water resources and, 
consequently, have led to decrease in water quality. Applying various methods and approaches, the de-
structive impacts of eutrophication will be reduced. Yet, the problem is not perfectly remediated. The aim of 
this paper is reviewing and analyzing the problem of eutrophication in all over the world, and in particular, 
in Iran as a prototype of a developing country which is confronted with rapid development besides environ-
mental and ecological problems. In addition, global and local ecological measurements as well as systemic 
and systematic solutions applied in order to solve such a problem have been reviewed. Furthermore, the 
problem and practices used to solve the eutrophication problems have economically analyzed and a Ben-
efi t/Cost analysis has been done.

Key words: Eutrophication, Nutrient, Ecology, Environment, Iran
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Lake restoration – selecting theories and methods 
that play in concert

Ryszard  Wiśniewski
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The fi rst step in creating good, success promising project, of degraded lake restoration is well done a diag-
nosis of its state. It usually means how many points of measurements to choose, and what to measure in 
water, and sediments at every point. Despite good knowledge of morphometry, bathymetry and hydrology, 
an experience and intuition can play a substantial role. Knowing what are the reasons of lake bad state, 
if it is just overeutrophication or degradation of structures and processes, caused by other than nutrients 
factors, is important. Furthermore, signifi cant is recognition of how much problems are in a lake, and how 
much in a watershed. At that stage theories of complex adaptive systems, inhabited by autonomous agents, 
and analysis of spoiled fragments in a network of fl ows may help in creating good diagnosis. Selection, and 
application of proper methods to heal the lake seems relatively simple, but it is good to realize how much 
methods is really needed, in what sequence should be applicated, at what time or lake metabolic state to 
start. Thinking about regime shifts, alternative states turning points, and window of opportunity, should be 
good practice. Especially important is placing a restored lake in a proper distance from turning point, shift-
ing the lake state to the clear water regime. After successfully restoring the lake it is needed to support its 
users with a knowledge, of how to maintain good lake state for many next years. Causes of successful, and 
failed trials, new problems, threats, and new methods are discussed.
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with varied contexts and varied human impacts
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Structural measures for fl ood mitigation impact the river ecosystems and functions.�Therefore, projects 
need authorizations and are expertized. Ideally, ecology experts should be involved earlier, throughout the 
design process; practically collaboration is laborious between specialists with different background and 
objectives. The authors therefore adapted “riverscapes” to facilitate discussions. Biologists defi ne river-
scapes by a cross-section, a list of features including artifi cialization, and describe the resulting expected 
processes and biodiversity. Riverscapes are ranked, with an explanation of the factors differentiating the 
levels. Then, to select the most relevant technical solutions, the local effects are measured by the loss 
of riverscape levels induced. Our method was tested for dry dam design in mountainous rivers, and the 
riverscape hierarchy closely followed the imperviousness gradient. We present here the prerequisites for 
a generalization to various contexts. The riverscape should be understood as a reach, rather than defi ned 
by just one typical cross section, and extended sideways to include at least the riparian vegetation, and 
possibly fl oodplain features. Descriptors should be added, for instance sediment descriptors or functional 
units. Finally, the ranking method should be refi ned to promote the diversity of sub-types, for instance by 
replacing the absolute rank by a relative rank to the local natural situation. Finally, to be operational, the 
methodology must be confronted to the criteria used by the authorities in charge of validating projects; 
we shall therefore list there requirements, mainly derived in Europe from the WFD and make sure they are 
taken into account through the process.
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Harmonization of Ecohydrological Biotechnologies 
with the Existing Water Management Efforts in Ethiopia

Yohannes  Zerihun1, Alayu  Yalew2, Magdalena  Urbaniak3, 4, Maciej  Zalewski3, 4

1 Ministry of Water and Energy of Ethiopia, Addis Ababa, Ethiopia
2 Bahir Dar Fishery and Aquatic Life Research Center, Ethiopia
3 European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland
4 Department of Applied Ecology, University of Lodz, Łódź, Poland

Ethiopia faces environmental challenges such as land degradation, limited quantity and quality of water re-
sulting from progressive deforestation, improper agricultural practices and urbanization. Similar problems 
are touching other African countries, especially in the East Africa. To overcome these problems, efforts have 
been made to launch afforestation and conservation programs; however, success to date has been limited. 
Harmonization of ecohydrological principles with the existing efforts has been planned and demo sites 
have been developed. The novel idea of this approach is that to reverse degradation of the aquatic ecosys-
tem, in the face of intensive global Changes (climatic and demographic), there is a need not only protection 
but also regulation of its ecosystem performance from molecular scale to landscape. The integration of 
the dynamics of the three components, catchment, water and biota into a “super organism” determines its 
management target – the maintenance of its homeostatic equilibrium measurable by biodiversity, water 
quantity and quality. This paper has two objectives: fi rst, it discusses the importance of ecohydrology over 
the existing threat based water management for the sustainability of water ecosystems, biodiversity and 
hence the socio-economic development of the country, second, it highlights the effectiveness of some of 
ecohydrological biotechnologies developed in Ethiopia.

Key words: Harmonization, Ecohydrological biotechnology; Regulation, Integration, Water resources; Biota, 
Sustainable development; ecosystems
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Integrated Land Management System (ILMS) as a tool to reach 
sustainable reservoir basin management
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1 AGH University of Science and Technology, Krakow, Poland
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Water resources managers, land use planners and decision makers are facing the challenge of impacts 
from continuously changing climate and land use in reservoir catchments. These processes alter the inter-
active landscape process dynamics within the natural environment and its human dimension. In result they 
impact the basin’s hydrological cycle and trigger changes of its water balance components, i.e. river runoff, 
interfl ow, groundwater recharge, evapotranspiration and associated land erosion. 

To understand and quantify such impacts a holistic approach towards hydrological river basin system 
analysis must be applied. ILMS, which has been presented in the article, is an example of such the system. 
This package has been developed by the University of Jena, and is the core tool employed in the bilateral 
Polish-German research project SaLMaR (Sustainable Land and Water Management of Reservoir Catch-
ments) to incorporate sustainability principles in management practices in catchments of four twinning 
reservoirs in Poland and Germany. The challenges identifi ed in these catchments are discussed in the ar-
ticle, as well as the main actions planned in a framework of SaLMaR to address them (i.e. implementation 
of Reservoir Basin Information System, integrated system assessment and analysis of hydrological system 
dynamics and the socio-economic development; application and enhancement of the J2000-S model; 
identifi cation of indicators; development and modeling of “what-if?” scenarios; development of adaptive 
ILWRM strategies addressing the identifi ed trends). The tools and means of stakeholders and experts 
participation in the project are also discussed in the article, as well as the possibility to apply the similar 
approach to reach sustainable management in other catchments in Central and Eastern Europe. 
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Hydrodynamic and ecohydrological conditions in two catchments 
in the Gorce Mountains: Jaszcze and Jamne streams – Polish 
Carpathians
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The results of the analysis of ecohydrological and hydrodynamic parameters of neighbouring catchments 
of Jaszcze and Jamne streams, located in the Gorce Mountains were presented in the paper. Analysis of 
the hydrodynamic conditions of the streams leads to the conclusion that in the two small stream valleys 
of similar geological structure and relief, different conditions of fl ow parameters occur at the area of the 
same physico-geographical units. In the light of the EU Water Framework Directive entry in Poland as well 
as accomplishment of water to quality improvement state, local conditions of the stream location, regard-
less of its size, should be taken into account. Averaging of the data results without knowledge of the fl uvial 
processes mechanisms could lead to serious errors in the hydromorphological assessment. 

Key words: the Gorce Mountains, Water Framework Directive, hydrodynamic parameters, ecohydrology
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in the Danube River
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The Channel Galijas is located on the Great War Island at a confl uence of the Sava and Danube rivers in 
Belgrade, Serbia, see Figure below. It is protected area with vegetation and the existence of large water 
areas that allow feeding, nesting and reproduction of a substantial number of plant and animal species, 
including bird species of international importance. 

The channel is approximately 1000�m long, stretching in northwest-southeast direction. It used to be 
connected with the Danube in past and allowed carp spawning. Since that the channel entrance was fi lled 
with sediments, the connection with the Danube was only possible during high water levels in spring, dur-
ing short period of time when the fi sh could entrance the channel for spawning but usually could not exit 
the channel if the river level decreases in a meantime. This leads to the extinction of the fi sh captured in 
the channel with the overall negative consequences to the fi sh stocks, and to the entire ecosystem of the 
Great War Island.

Revitalization of the channel was done upon detailed environmental assessment including hydrology 
and hydraulic analysis within the Main Design Project in 2007 that included re-establishment of links 
between the channel and the Danube by dredging works and cleaning of the narrow parts of the existing 
channel in order to facilitate the evacuation of younger fi sh from the channel when there is a decrease in 
the level of the Danube River. Scope of the works was adopted taking into account environmental issues 
in order to achieve the requirements on minimum size of intervention, preservation of the natural water 
regime, use of natural materials and to minimize the impact on wildlife during construction.
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The intensifi ed anthropogenic export of nutrients, especially phosphorus (P) and nitrogen (N), to rivers and 
coastal zones, and eutrophication, represent a major problem observed worldwide in river catchments and 
coastal marine ecosystems.

Anthropogenic point contaminants are divided into two groups according to their transportation routes: 
point sources (PS) that refer to contaminants that enter a waterway from a single, identifi able source, and 
diffuse sources (DS) where water is derived from the agricultural landscape and atmospheric precipitation. 

The main objectives of the study were to analyse: i) the impact of point sources of nutrient pollution, 
such as sewage treatment plants (STPs) located in the catchment on nutrients export along the river con-
tinuum and impact on water body eutrophication, and ii) the effectiveness of wastewater purifi cation by a 
constructed Model Biofi ltering System (MBS) in the outfl ow from STP in the town of Rozprza. This Model 
Biofi ltering System is based on sequential purifi cation the use of ecohydrological and biotechnological 
solutions.

The research was carried out in the Pilica River catchment, which is 9,258 km2 in area and is located 
in central Poland. The Pilica River (342 km long) is the biggest left-bank tributary of the Vistula River. Moni-
toring of the Pilica River was conducted on 6 profi les of water gauges along the river continuum from the 
upland to the lowland estuary into the Vistula River. Wastewater (WW) samples were collected from the 
outlets of 17 STPs of different size classes. 

This study is important in the context of achieving a good ecological status for aquatic ecosystems by 
2015 (Water Framework Directive 2000/60/EC of the European Parliament and Council of the European 
Union of 23 October 2000), and also implementating the Baltic Sea Action Plan (BSAP 2007), focused on 
the reduction of nutrient outfl ow from STPs, which should be completed by 2021.

The study was supported by the Polish Ministry of Science and Higher Education, Project: N N305 365738 
“Analysis of point sources pollution of nutrients, dioxins and dioxin-like compounds in the Pilica River 
catchment and draw up of reclamation methods”.
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Evidence-based evaluation: Synthesizing the cumulative effects 
of river floodplain restoration
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The purpose of the study was to evaluate the effect of the federal Columbia Estuary Ecosystem Restoration 
Program on endangered salmon. Linking changes in the quality and distribution of fl oodplain wetlands in 
the lower Columbia River and estuary (LCRE) to salmon recovery is a complex problem. Therefore, we de-
signed an evidence-based approach to determine cumulative, early-stage (~10 years) recovery outcomes. 
We evaluated the working hypothesis that large-river fl oodplain hydrological reconnection has a cumula-
tive benefi cial effect on juvenile salmon. The approach incorporated 7 lines of evidence from the 235-km 
LCRE fl oodplain, its contributing watersheds and analogous ecosystems. Ancillary hypotheses were based 
on 12 indicators of habitat response (e.g., water surface level and temperature, sediment and organic mat-
ter fl uxes) and salmon response (e.g., residence, diet, and stomach fullness). Our methods included fi eld 
measurements (2004-2012), analyses of new and previously collected data, modeling and meta-analysis. 
Results were synthesized using 11 causal criteria (e.g., strength and consistency of association). Several 
data sets (e.g., wetted area per dike breach, fl ood-driven export of organic matter, salmon presence in wet-
lands, rapid early accretion rates) illustrated non-linear, synergistic, and/or pulsed aspects. Prediction of 
restoration trajectories and benefi ts to juvenile salmon must consider this mix of linear and non-linear ef-
fects. Based on the evidence, we concluded that habitat restoration activities in the LCRE are likely having 
a cumulative benefi cial effect on juvenile salmon directly during access to restored shallow-water areas 
and indirectly during active transit of main-stem river habitats, which should increase as new restoration 
projects are implemented and existing ones mature.
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of the WFD
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Most of the earlier programs of lake restorations used mostly single method, deeply intrusive the lake 
ecosystem. It was usually one of the technical methods, e.g. the removal of sediments, coagulation and 
precipitation of suspended solids and phosphorus to the bottom sediments using aluminum or iron treat-
ment, water aeration using oxygen, compressed air, etc. These methods proved to be effective only in the 
short term. Recently, the reclamations of lakes are starting to use simultaneously two or more methods 
that prevent activation of feedback mechanisms. Experiments carried out over several years by a team 
from the Poznan Universities has shown that it is possible to improve the ecological status of lakes by the 
simultaneously use of few noninvasive, sustainable methods of restoration. These include: water aeration 
with the use of pulverizing aerator, biomanipulation, iron and magnesium treatment with the use of small 
doses of chemicals, reducing release of phosphorus from sediments using small tributary waters from 
agricultural areas or use of sustainable dosage of solid chemical preparations. However, the sustained 
improvement of the ecological status of restored lakes is possible to achieve only in a case of inversion of 
point sources of pollution.
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Linked ecosystems of the Brahmaputra Basin: land use land 
cover changes and its impact on fl ood plain lakes
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Hydrological changes within the Brahmaputra river system especially in the upper reaches in Assam is 
evident in the form of bank erosion, sediment deposition, channel avulsion, along with modifi cation of 
fl oodplain morphology and shifting of fl ooding areas. An adequate fl ow of water is very important to sustain 
the river and its dependent ecosystems but the frequent change in the river’s course coupled with heavy 
siltation has a great effect on the river’s faunal composition. As the river continuously widen each year, the 
average depth concurrently decreases and the water is distributed among numerous channels. As a result, 
water cover for large fi sh species and other mega fauna like the river dolphin becomes inadequate during 
the dry season. The river dolphins and turtles, which were abundant a couple of decades ago in the upper 
stretches of the Brahmaputra, are now sighted occasionally during the rainy months and only in selected 
areas. Changing pattern of rainfall is already making its impact on the range and distribution of fi sh spe-
cies and the changes in habitat characteristics driven by climate change are also likely to affect specifi c 
populations of fi sh bringing about an alteration in the geographic range of species and thereby affecting 
local and regional biodiversity of the Brahmaputra Basin per se. 
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Characteristic feature of the Polish rural landscape is dispersed settlement. It is relatively easy to identify 
and control point sources of the domestic and industrial pollution in case of the cities. Dispersed settlement 
produce also load of pollution and nutrients but they are much more diffi cult to control since the distribution 
pattern is blurred by aerial agriculture sources. In the paper the Pilica River catchment is analyzed with the 
focus to understand the nutrients transfer along the river system with a large artifi cial reservoir of Sulejow. 
The Pilica River is the biggest left-bank tributary of the Vistula River. The water management in the catch-
ment comprise classical solutions of the sewage treatment plants (Fig. 1), the effect of water purifi cation 
in the main river is enhanced also by the natural processes occurring in the river and artifi cial reservoir. 
Paper presents the methods of identifying point sources from proxy data representing sub-catchment and 
differential-catchment characteristics. The hydrodynamic properties of the Sulejow Reservoir are used to 
explain the reason of effective self-purifi cation.

Fig. 1. Nutrients released from point sources of the sewage treatment plants in the Pilica River catchment



37
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

S 1.13.

Spatial variability of canopy interception in a spruce forest of the 
semiarid mountain region of China

Zhibin  He1, 2, Jun  Du1, 2, Shengchun  Xiao2, Junjun  Yang1, 2

1 Linze Inland River Basin Research Station, Chinese Ecosystem Research Network, China
2 Heihe Key Laboratory of Ecohydrology and Integrated River Basin Science,  Cold and Arid Regions Environmental and Engineering 

Research Institute, Chinese Academy of Sciences, China

E-mail: hzbmail@lzb.ac.cn

Canopy interception has large spatial variability which complicates measurements and achievement of 
   spatial representation. In the present study, we measured gross rainfall and throughfall from June 2011 to 
October 2012, and leaf area index (LAI), plant area index (PAI), canopy cover (pc), and spatial locations of 
trees within Picea crassifolia forest in Qilian mountains of northwestern China. Spatial variability of canopy 
interception and related factors, and the minimum number and locations of collectors were analyzed by 
statistical techniques. The results show that spatial variation of canopy interception has a signifi cant rela-
tionship with PAI and pc, but not with LAI. This indicates that PAI or pc are more reliable parameters for a 
canopy interception model than LAI. Based on the relationship between canopy interception loss and PAI or 
pc, the minimum number and locations of collectors were estimated. In this study, 10-15 collectors yielded 
representative throughfall in the forest, but these collectors should be placed to the sites of mean values 
of PAI or pc.
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Riverscapes as support for alleviating the drawbacks of river 
training: the preliminary studies on the Upper Raba River 
catchment

Marta  Łapuszek1, Anna  Lenar-Matyas1

1 Institute of Water Engineering and Water Management, Cracow University of Technology, Kraków, Poland

E-mail: mlapusze@iigw.pl

River training is a drastic solution regarding its environmental consequences, but in some cases it remains 
necessary to ensure fl ood protection. Dependly on the land-use management, there are different technics 
of river training. However, these techniques often were effected without any respect on the basic principle 
on keeping the ecological continuity of river corridor. We built a riverscape typology for Polish mountain 
rivers and used it as a support for alleviating the drawbacks of river training in urban and suburban areas 
of the upper Raba River catchment. In urban areas, where fl ood-protection demand is high, there are more 
constraints and the river has to remain locally embedded; in contrast suburban areas allow more degrees 
of freedom for a better restoration plan, allowing a higher potential riverscape goal. They propose general 
recommendations, illustrated by a synthetic representation of the attainable riverscapes depending on the 
land-use management. In the current paper our studies concern the upper Raba River and its tributaries, 
where the restoration is going on or is planned to be executed in next few years. The project of the upper 
part of Raba River restoration has been implemented since 2010. The project involves a series of works 
including creation of a free migration corridor of the Raba River channel, reconstruction of the desired 
biological structure of fl oodplains and lowering the existing dams in two Raba’s tributaries: Krzczonówka 
and Trzebuńka. Moreover, the studies concern also the studies on other tributaries of the Upper Raba River, 
which are changed as a result of technical regulation.
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Preliminary assessment of aquatic ecosystems response to river 
restoration – case study of the river Jegrznia restoration project

Mateusz  Grygoruk1, Dorota  Mirosław-Świątek1, Michael  Schabuss2, Horst  Zoring2, 
Stefan  Ignar1

1 Warsaw University of Life Sciences, Department of Hydraulic Engineering, Warszawa, Poland. 
E-mail m.grygoruk@levis.sggw.pl

2 Profi sch, Mag. Schabuss, Weissenbacher, Zornig OG, Wien

E-mail: profi sch@gmx.net

A model-based and fi eld research-based study was performed in order to attempt an assessment of 
condition of aquatic ecosystems exposed to the restoration activities. 1-d hydrodynamic model and a 
3-d groundwater fl ow model were applied to constitute the hydrological response of wetlands and wa-
ter bodies to prospective construction and function of weir and spillways on the rivers Jegrznia, Ełk and 
Woznawiejski Canal (Biebrza Catchment, Poland). After the initial steps of the restoration project (river 
treatment and a partial macrophyte removal) the electrofi shing was done in order to sample the stretches 
restored. Comparison of modelled and measured hydrological conditions before and after the restoration 
along with an comprehensive ichtyofauna assessment let to the conclusion, that in the short time horizon 
the restoration resulted – according to the initial assumptions of the project – in the switch of stagnant 
waters into the riverine ecosystems, whilst the ichtyofauna of trained stretches of rivers was a way poorer 
than the natural-preserved ones. Preliminary results has led to the conclusion, that the short-term hydro-
logical response of aquatic biotopes was not followed by the positive reaction of the ichtyofauna compo-
sition and fi sh population structure. We conclude that the ecological results of river restoration projects 
should be assessed on the long term ecosystem monitoring, which is hard to achieve in a short-term, 
standard project perspective.
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Dependence of canopy water storage capacity on raindrop size in 
revegetated desert shrub

Xinping  Wang1, Yafeng  Zhang1, Rui  Hu1, Yanxia  Pan1, Hao  Zhang1, Ronny  Berndtsson1, 2

1  Shapotou Desert Research and Experiment Station, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese 
Academy of Sciences 

2 Department of Water Resources Engineering & Center for Middle Eastern Studies, Lund University, Lund, Sweden

E-mail: xpwang@lzb.ac.cn

Canopy water storage capacity (CWSC) is a key factor in controlling the precipitation interception, and thus 
plays an important role in water balance and ecohydrological processes in desert ecosystems. However, 
the dependence of CWSC of revegetated shrubs on raindrop size has hardly been studied, so its variation 
regarding the canopy features remain unknown. The aim of this study was to systematically evaluate 
the CWSC of the co-dominant shrubs having been successfully used in revegetation of the sand dunes, 
NW�China. Our results indicated that CWSC was shown to differ among the xerophyte taxa studied. The 
average CWSC increased exponentially with decreased raindrop size. Time course of CWSC analysis in 
relative terms of leaf area indicated that Artemisia ordosica attains its peak value of 0.48 mm within 
170 minutes, the corresponding values were 0.38 mm and 178 minutes, and 0.32 mm and 161 minutes 
for Caragana korshinskii and Hedysarum scoparium, respectively, implying that A. ordosica had a higher 
CWSC than C. korshinskii and H. scoparium. Coeffi cient of variation analysis showed that dry biomass was 
the most desirable predictor for estimation of CWSC of C. korshinskii and H. scoparium, and it was the 
shrub volume for A. ordosica. A stronger linear relationship was found between water storage and dry bio-
mass for C. korshinskii and H. scoparium. On the contrary, for A. ordosica, there was a positive correlation 
between water storage and shrub volume. Our results show that the dependence of CWSC on raindrop size 
varied in accordance with the shrub canopy properties.

This study was supported by the 100-talents Program of the Chinese Academy of Sciences, and the Chinese 
Academy of Sciences visiting professorships for senior international scientists (grant no. 2012T1Z0029).
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Ecological marine regime shifts around the world: analogies, 
impacts, signifi cance

Alessandra  Conversi

Sir Alister Hardy Foundation for Ocean Science (SAHFOS), Plymouth, UK, National Research Council of Italy (CNR), Institute of Marine 
Sciences (ISMAR), La Spezia, Italy

E-mail: a.conversi@ismar.cnr.it

Regime shifts are abrupt changes in ecosystems structure and function that in the marine realm have been 
reported worldwide. Such shifts can carry signifi cant socio-economical impacts, for example when they 
involve fi sheries collapses or coral reef degradations. 

The importance and actuality of the theme is shown by the large increase in the studies relating to 
marine regimes shifts, which have increased 4-fold in the last 10 years. Major questions are however 
still unsolved, and cover theory (alternate, stable states?), ecology (what are the main drivers, do they act 
synergistically? is there a world-wide synchronicity in marine regime shifts?), applications (can we predict 
regime shifts?), and marine policy (can we manage regime shifts?). 

This presentation will briefl y review some of these questions and introduce the work preparation on 
this topic for a special issue on Philosophical Transaction B (Marine regime shifts around the globe: theory, 
drivers, and impacts), as part of the EU funded project SYNRESH.
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Long-Term Ecosystem Research: Best examples 
from the science-policy interface
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Workshop pressentation: Long-Term Ecosystem Research: Best examples from the science-policy inter-
face.

The presentation will provide a brief overview of the concepts, core features, structure and interna-
tional embedding of Long-term Ecosystem Research in Europe (www.lter-europe.net). It will draw the line 
from practical research done at long-term sites – including required infrastructure and underlying standard 
monitoring – to the use of results, both scientifi cally and on the policy-science interface. Exemplary LTER 
projects, national networks and sites were selected in order to explain Long-term Ecosystem Research and 
its interactions in a tangible way. These examples will also be used to address critical issues of scaling in 
terms of space, time and disciplines and how these issues have been addressed in Long-term Socio-Eco-
logical Research (LTSER), explicitly dealing with science-management-policy interactions from the local to 
the regional level. Insights on the embedding and the effects of individual research projects at sites and 
in networks shall encourage participants to use the potential of these sites, networks and data legacies in 
order to contribute to multidisciplinary and synergistic approaches (win-win) in the future.
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Analysis phenological trends based on the aquatic enviroments 
of the European Long Term Ecosystem Network (LTER)

A.  Oggioni1, I.  Bertani, C.  Tortora, M.  Adamescu, A.  Campanaro, C.  Cindolo, C.  Cociuffa, 
P.  Colangelo, F.B.  Aubry, M.  Bastianini, M.  Cabrini, E.  Camatti, B.  Cataletto, M.  Coci, 
P.  Focaccia, I.  Georgieva, G.  Hiebaum, V.  Karamfi lov, K.  Palffy, M.  Lipizer, A.  Lugliè, 
F.  Margiotta, G.  Morabito, M.B.  Paddedda, A.  Palomäki, M.  Ravaioli, F.  Riminucci, 
M.� Rogora, G.  Rossetti, K.  Tolonen, A.  Zingone, R.  Díaz-Delgado, M.Á.  Bravo, C.  Cazacu, 
P.  Rönnback, Y.  Yang, K.  Pettersson, U.  Grandin, A.  Pugnetti

1 CNR – Institute for Electromagnetic Sensing of the Environment. Via Bassini 15 20133 – Milano, Italy

E-mail: oggioni.a@irea.cnr.it

In recent years, phenology has been proposed as an indicator to monitor systematically the state of the 
ecosystem and to detect changes triggered by perturbation of the environmental conditions. Recorded 
changes in the seasonal timing allowed often to evaluate re-organizations of communities and drastic 
alterations to ecosystem structure.

The European LTER represents one of the most important network in the collection of long time series 
ecological in Europe. EnvEurope Life+ project is working to integrate and harmonize long-term ecological 
research initiatives at European level, focusing on understanding the status, changes and trends of eco-
systems.

This preliminary work give an example on how the Europe LTER networks can make a contribution 
to compare the effect of changes in physical forcing or climatic modes on the ecosystem around Europe. 
The aims of this study are to (i) provide a standardized assessment of the rates phenological indexes in 
the LTER Europe aquatic sites (ii) evaluate changes in phenological indexes in relationship with ecological 
drivers (climate indices and physical parameters).

For this work were collected monthly data from 15 LTER sites for a period from the ‘80s to today. Be-
fore to start with statistical analysis, harmonization of units of measure and selection of the sites has been 
performed. Will present the results of the descriptive analysis, and the results about pattern and rates of 
phenological indexes.
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Nitrogen deposition affects forest fl oor vegetation across Europe 
– evidence from long-term monitoring

Thomas  Dirnböck1, Ulf  Grandin2, Markus  Bernhard-Römermann3, Burkhardt  Beudert4, 
Roberto  Canullo5, Martin  Forsius6, Maria-Theresia  Grabner1, Maria  Holmberg6, 
Sirpa  Kleemola6, Lars  Lundin2, Michael  Mirtl1, Markus  Neumann7, Maija  Salemaa8, 
Franz  Starlinger7, Tomasz  Staszewski9, Aldona Katarzyna  Uziębło10 

1 Environment Agency Austria, Department for Ecosystem Research and Monitoring, Vienna, Austria
2 Swedish University of Agricultural Sciences, Department of Aquatic Sciences and Assessment, Uppsala, Sweden
3 Institute of Botany,  University of Regensburg, Regensburg, Germany
4 National Park Bayrischer Wald, Grafenau, Germany
5 University of Camerino, School of Environmental Sciences, Camerino, Italy
6 Finnish Environment Institute, Helsinki, Finland
7 Federal Research and Training Centre for Forests, Natural Hazards and Landscape (BFW), Vienna, Austria
8 Finnish Forest Research Institute, Vantaa, Finland
9 Institute for Ecology of Industrial Areas, Katowice, Poland
10 Silesian University, Faculty of Biology and Environmental Protection, Katowice, Poland

E-mail: stasz@ietu.katowice.pl

Chronic nitrogen (N) deposition is a threat to biodiversity that results from eutrophication of sensitive 
ecosystems. We studied long-term monitoring data from 28 forest sites with a total of 1335 permanent 
vegetation sampling units from northern Fennoscandia to southern Italy to analyse temporal trends in spe-
cies cover and diversity. We found that the cover of oligotrophic species decreased the more the measured 
N deposition exceeded the empirical critical load (CL) for eutrophication effects (p = 0.002). Although spe-
cies, which prefer nutrient rich sites, did not experience a signifi cantly increasing cover (p = 0.440), they 
had a higher proportion among colonizers than oligotrophic species (p = 0.030). The observed response is, 
to our knowledge, the fi rst detection of a N deposition effect on temporal trends of vascular plants of for-
est fl oor vegetation in a European-wide long-term monitoring data set. Contrary to species cover changes, 
neither the decrease of species richness (alpha and gamma diversity) nor of homogeneity (beta diversity) 
correlated with nitrogen CL exceedance in our dataset. We conclude that oligotrophic plant species are on 
the downgrade in European forest ecosystems that are sensitive to eutrophication effects.
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Risk assessment of acidifi cation of surface water at the LTER 
Petrohan site based on longterm hydrochemical research

Nadka  Ignatova1, Maria  Bogomilova1, Sonya  Damyanova1, Radka  Fikova2

1 University of Forestry, Department of Plant Pathology and Chemistry, Sofi a, Bulgaria
2 Institute of Biodiversity and Ecosystems Research, Bulgaria

E-mial:nadia_ignatova@abv.bg

Longterm ecosystem research in LTER Petrohan site has been carried out for risk assessment of water 
acidifi cation. The time series are 25 years long. Deposition shows declining sulfate and nitrogen. The con-
centration of base cations has been decreased in both bulk precipitation and surface water showing the 
decrease of the neutralizing capacity of stream water. The mean value of pH for source water have been 
averaged as 5.99 pH units and for stream water at the same catchment area 6,68 pH units respectively. 
It has been found that the ratio between the sum of base cations (K+, Na+, Ca2+ and Mg2+) and the sum 
of acidifying pollutants, like nitrogen sulfate and chloride, has been decreased for the period 1986-2013.

Critical loads of acidity, sulfur and nitrogen have been calculated in order to determine the sensi-
tivity of water bodies to the acidifying pollutants and the results obtained showed different sensitivity. 
A regional trend analysis for the sensitive surface water show increases in pH for the last 10 years, 
mixed trends for sulfates and dominating downward trends for nitrate. The time series analyzing has 
been shown that all critical loads of acidity, sulfur and nitrogen have been decreased showing the 
decreasing of the tolerance of the water ecosystems to the acidifying pollutants. The exceedances of 
critical loads were used to evaluate the risk for acidification. Although the high values of critical loads 
of acidity (more than 2000 eq.ha-1.yr-1) both critical loads of sulfur and nitrogen have been exceeded 
in 50% of the territorial unites of the catchment area in concern because of high deposition of acidify-
ing pollutants. 

Key words: acidifi cation, bulk precipitation, critical loads, exceedances, risk assessment, stream water 
chemistry
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Long-term decrease of vendace population in Lake Pluszne 
(Poland) – result of global warming, eutrophication or both?

Małgorzata  Godlewska1, Lech  Doroszczyk2, Bronisław  Długoszewski2, 
Ewa  Kanigowska2 

1 European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland
2 Inland Fisheries Institute, Olsztyn, Poland 

E-mail: margogod@wp.pl

Results of the assessment of vendace (Coregonus albula L) population in lake Pluszne in years 1999-2012 
are presented. They were received with hydroacoustic and pelagic trawl catch monitoring performed twice 
a year. Since 2002, the numerical density of vendace decreased continuously. Young of year fi sh were 
caught in large numbers only in 2001, when a strong year class recruited, and very few in subsequent 
years, indicating that natural reproduction after 2001 was hampered. Observed changes in the vendace 
population were related to temperature and oxygen conditions through these years and it has been hy-
pothetised that mainly worsening hydrological conditions associated with increased eutrophication were 
responsible for disappearance of coregonids.
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The Global Climate Change and Biological Invasions of Alien 
Aquatic Species: Potential Consequences for Water Quality

Dmitry. F  Pavlov1, Ludmila G.  Korneva1, Natalya A.  Nebesihina2

1 I.D. Papanin Institute of Biology of Inland Waters, Russian Academy of Sciences (IBIW RAS), Yaroslavl Oblast, Russia 
2 Azov Scientifi c-Research Institute of Fisheries (AzNIIRKh), Rostov-on-Don, Russia
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The effects of global climate change include redistribution of freshwater resources and deterioration of 
water quality. The global climate change is one of the most important driven forces for the process of bio-
logical invasions. Biological invasions have many ecological and economical consequences: (a) the alien 
species may cause economical loses and poses threats to human health; (b) non-indigenous species may 
cause drastic changes in biodiversity. However, the invasions may have other “indirect” consequences, 
altering the quality of water and the quality of host aquatic ecosystems as a whole. The role of alien spe-
cies for changes in surface water quality is not yet estimated. The long-term dynamics of invasions of alien 
aquatic species in the inland waters have been studied at IBIW RAS for a long time. The risks associated 
with impact of alien species on water quality (with emphasis to examples of changing algal fl ora – inva-
sions of blue-green algae and mass expansion of alien bivalve mollusks) in Eurasia and North America are 
discussed along with the assessment of the potential for water quality management by manipulating the 
populations of mass aquatic species. For example, it is planned to remove annually several ten thousand 
tonnes of mass alien bivalve mollusks of g. Dreissena in the Proletarskoye Reservoir basin (Rostov oblast, 
Russia). Removal of such large biomass of actively fi lter-feeding (and thus accumulating nutrients, trace 
elements, persistent organic pollutants, etc.) animals from the ecosystem may affect not only the food 
webs but the biogeochemical cycling and consequently the water quality. 
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The responses of desert        plant to rainfall pulses in te   mpe  rate 
desert regions    , Northwestern China

Wenzhi  Zhao

Linze Inland River Basin Research Station, Key Laboratory of Inland River Ecohydrology, Cold and Arid Regions, Environmental 
and Engineering R esearch Institute, Chinese Academy of Sciences, China

E-mail: zhaowzh@lzb.ac.cn

Understanding the mechanisms that underlie the response of desert plants at different scales to rainfall 
is the key to understanding the responses of desert ecosystems to glo  bal climatic change. Based on the 
experimental observations and MODIS images data, photosynthetic physiology (Haloxylon ammodendron), 
sap velocity (Haloxylon ammodendron, Nitraria sphaerocarpa and Elaeagnus angustifolia) and NDVI were 
monitored and analyzed. And the threshold response of rainfall event size on sap fl ow and NDVI are ana-
lyzed using the “threshold-delay” model. The results show that rainfall size had the greatest infl uence on 
sap velocity in the stem and branches (R2 = 0.85 and 0.73, respectively). The lower thresholds of rainfall 
for the stems and branches are ≤ 5.2 and 1mm, respectively. Photosynthesis (Pn), transpiration (Tr) and sto-
matal conductance (Gs) increased with rainfall amount (> 5 mm, P > 0.001) dramatically. NDVI response to 
rainfall amount began at about a 5mm event size and 30mm was the threshold for a large NDVI response. 
The response time studies fi nd that sap velocity increased two to threefold about 1h earlier after rainfall, 
compared to its pre-rainfall value. Pn, Tr and Gs signifi cantly increased the second day after rainfall and then 
decreased gradually after rainfall (P > 0.01). There was an 8- to 16-day lag time between the rainfall event 
and the NDVI response, and the response duration varied with rainfall event size, reaching a maximum 
of 32 days. These results revealed that ≥ 5 mm rainfall events for plant survival and growth are almost 
certainly be “effective” precipitation for single desert plant or desert ecosystems.
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Molecular genetics in monitoring microbial diversity in water 
reservoirs

Paweł  Parniewski

Institute of Medical Biology, Polish Academy of Sciences, Łódź, Poland

E-mail: pparniewski@cbm.pan.pl

Molecular biology methods are able to offer a wide range of possibilities in the study of microbial diversity 
of many habitats. Our knowledge about bacterial genomes and genes characteristic for various species of 
microorganisms allows the identifi cation of bacteria at the genus, species, or even strain level. In model 
studies conducted in the two reference reservoirs we have shown that, depending on the locations and/or 
contamination rate of water samples, the composition of the microfl ora was signifi cantly different. Using 
the techniques of classical microbiology, molecular genetics, based on the method of rep-PCR, DGGE and 
sequencing of 16S rDNA, we can provide a detailed characterization of the population dynamics of aquatic 
microorganisms. Applied techniques also allow for the detection of pathogenic microorganisms that may 
be appearing periodically as a result of human activities. Such monitoring may allow a proper assessment 
of the biological status of the reservoir and help in the planning of changes aimed at improving the status 
of surface waters.
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35 years of experience in the management and development 
of constructed wetlands for treatment of petrochemical waste 
waters in Hungary 
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In Hungary, one of the central issues facing environmental protection, integrated water management and 
sustainable development is the adequate treatment of wastewaters from various origins, as well as the 
enhancement of treatment effi ciency for the applied technologies and methods. In the fi eld of water man-
agement and environmental protection the solution of purifi cation of petrochemical wastewater and the 
increase of purifi cation effi ciency have become the central questions all over the world. Presently based 
on the results of the water chemical analysis, the ecohydrological, the hydrobiological and microbiologi-
cal investigations prove that the properly functioning the wastewater treatment systems, including the 
constructed wetlands, have water quality conditions, which are very similar to that of the natural waters.

The present study offers a brief survey of the Hungarian constructed wetland types that have been es-
tablished for wastewater treatment in the last forty years, and provides a detailed analysis of the structure 
and functioning of those reed pond systems that have been constructed for the post-treatment of petro-
chemical waste waters. From the 1970s, sewage treatment systems have been completed with ponds of 
emergent and/or submerged macrophytic vegetation that operate as free water surface systems, and have 
a considerable role in the wastewater treatment of petrochemical industry.

In this case, the decomposition, elimination of organic pollutants, as well as the absorption of inorganic 
compounds occurs simultaneously with natural physico-chemical and biological processes. In this paper, 
the major experiences obtained in Hungary, throughout the investigations of waste stabilization (oxidation) 
ponds systems more than two decades are to be discussed.
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Leachate runoff and pollutant load from municipal waste landfi lls 
and a new technology proposal of denitrifi cation
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With the rapid growth of socioeconomic activities in Japan, a huge amount of municipal solid waste was 
directly dumped in more than 1,500 landfi lls until 1970. At the moment, nitrogen loads from landfi lls are ar-
tifi cially reduced and controlled at treatment plants in many landfi lls. In our study site, the nitrogen load has 
decreased in past decades and it is no longer technically and economically feasible to continue treatment 
in the present plant. The target in this study is to develop a new denitrifi cation technology that could be an 
alternative treatment measure with labor saving and minimum energy consumption. Firstly, historical re-
cords of runoff rate and nitrogen load were shown to investigate how hydrological and geological changes 
in the watershed have infl uenced on the water quality runoff. The effect of residential development around 
the landfi ll on leachate runoff process was discussed, too. Secondly, in order to provide scientifi c informa-
tion for making design of an alternative treatment system, laboratory, prototype and numerical experiments 
were carried out regarding nitrifi cation and denitrifi cation processes. The proposed treatment system was 
consisted of nitrifi cation by micro-bubble aeration and denitrifi cation by using a fatty acid compounds as 
hydrogen donors. In water quality modeling, parameters like dissolved oxygen, microorganisms, ammonia, 
nitrite, nitrate, phosphorus, organic carbon, etc. were taken into consideration. By using the model, dis-
cussion was made on a required capacity and confi guration of treatment system, for example, hydraulic 
retention time, leachate loading rate, impoundment capacity, required amount of hydrogen feeding agent, 
aeration discharge, etc.
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Dependence of canopy water storage capacity on raindrop size in 
revegetated desert shrub
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Canopy water storage capacity (CWSC) is a key factor in controlling the precipitation interception, and thus 
plays an important role in water balance and ecohydrological processes in desert ecosystems. However, 
the dependence of CWSC of revegetated shrubs on raindrop size has hardly been studied, so its variation 
regarding the canopy features remain unknown. The aim of this study was to systematically evaluate the 
CWSC of the co-dominant shrubs having been successfully used in revegetation of the sand dunes, NW 
China. Our results indicated that CWSC was shown to differ among the xerophyte taxa studied. The aver-
age CWSC increased exponentially with decreased raindrop size. Time course of CWSC analysis in relative 
terms of leaf area indicated that Artemisia ordosica attains its peak value of 0.48 mm within 170 minutes, 
the corresponding values were 0.38 mm and 178 minutes, and 0.32 mm and 161 minutes for Caragana 
korshinskii and Hedysarum scoparium, respectively, implying that A. ordosica had a higher CWSC than 
C. korshinskii and H. scoparium. Coeffi cient of variation analysis showed that dry biomass was the most 
desirable predictor for estimation of CWSC of C. korshinskii and H. scoparium, and it was the shrub vol-
ume for A. ordosica. A stronger linear relationship was found between water storage and dry biomass for 
C.�korshinskii and H. scoparium. On the contrary, for A. ordosica, there was a positive correlation between 
water storage and shrub volume. Our results show that the dependence of CWSC on raindrop size varied 
in accordance with the shrub canopy properties.

This study was supported by the 100-talents Program of the Chinese Academy of Sciences, and the Chinese 
Academy of Sciences visiting professorships for senior international scientists (grant no. 2012T1Z0029).



57
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

S 3.5.

Denitrifi cation ditches – biotechnology for removal of nitrogen 
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The production of food and energy for a growing human population in the early twenty-fi rst century had 
contributed more than 10 times to the anthropogenic emissions of nitrogen compounds in comparison with 
the end of the nineteenth century. As a consequence the increasing eutrophication and pollution of ground 
water is still observed. The application of methods based on denitrifi cation process, which has advanced in 
the last decade, has created an opportunity to increase the effi ciency of ground water protection in the eco-
system scale. Depending on the specifi city of a nitrogen pollution source, different biotechnology can be 
applied in the fi eld. In the catchment of intensive farming or pasture, around the point source, e.g. storage 
manure, or near a coastline, denitrifi cation ditches seem to be the most appropriate solution. Denitrifi cation 
in the catchment can be enhanced by the increase of an organic carbon content in the soil. The aim of the 
study was to test denitrifying ditches, composed with different organic carbon sources – fi broux fl ex, pinus 
sawdust, straw and a mix of brown coal and calcium coal. The highest denitrifi cation effect was observed 
at ditches constructed around the point-sources, above 95% of nitrogen reduction. The results, suggest, 
that denitrifi cation ditches, applied around a storage manure in the area of intensive farming have the best 
cost- effectivness ratio .

Study supported by the National Centre for Research and Development:
• No. Nr N R14 0061 06/ 2009 GEOWŁÓKNA – Development of model geofi brous, biodegradable, biological 

deposits for recultivation nitrogen and phosphorus in threatened areas of agricultural landscape.
• No. PBS1/A8/2012 MIKRAZO – Microbial activators in denitrifying deposits used for the treatment of 

nitrate pollution for the implementation of the Water Framework Directive and the Nitrates Directive.
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Microbial ecophysiology of pelagic, trophogenic layer of the Great 
Mazurian Lakes – “the story: how millions of small microbes 
have giant power in water cosmos?”

Ryszard  Chróst, Iwona  Jasser, Bartosz  Kiersztyn, Waldemar  Siuda, 
Tomasz  Adamczewski, Aleksandra  Bukowska, Katarzyna  Jakubiec, 
Tomasz  Kaliński, Adriana  Królicka 

Microbial Ecology Department, Institute of Botany, University of Warsaw, Warsaw, Poland

E-mail: jasser.iwona@biol.uw.edu.pl

Nowadays, it is a well-accepted concept that microorganisms are important players in freshwater ecosys-
tem scenarios and driving forces in nutrient cycling, biodegradation and trophic interactions. Environmental 
management to control and prevent lake eutrophication and its detrimental effects on freshwater quality, 
in term of drinking water supply, fi shery and recreation, is currently a very important ecological concern, 
and still needs basic knowledge about structure and function of microorganisms defi ned in terms of cross-
ecosystem properties and a better understanding of mechanisms and regulating factors of microbial pro-
cesses along an eutrophication gradient.

Here we present exemplary studies of microbial loop components and of other planktonic organisms 
responsible for energy and matter transfer within food webs and regulating functioning of freshwater eco-
systems at various trophic statuses. We conducted the studies in nineteen lakes of the Mazurian Lake Dis-
trict (Poland) representing trophic status from mesotrophy to hypereutrophy. We analyzed: 1) abundance, 
morphology and phylogeny of bacteria and cyanobacteria 2) rates of microbial activities (phytoplankton 
primary production, bacterial secondary production, and bacterial utilization of organic matter, enzymatic 
activities, and protozoan grazing on bacteria) 3) occurrence of potentially toxic genotypes of cyanobacteria 
and concentrations of microcystins in surface waters (4) trophic state index of lakes.

The working hypothesis, that lake eutrophication and microbial diversity, production and processing of 
organic matter are tightly coupled and interdependent in the upper trophogenic water layer in the pelagial 
zone of the studied lakes was proved during these studies.
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Utilization of Biogas as a Power Plant
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Thermal power station system consists of an integrated biogas reactor with enclosure and power genera-
tion equipment that can be operated using biogas fuels and conventional fuels (hybrid systems). Biogas re-
actor is not diffi cult maintenance simple with integrated built enclosure, so that the manure can be fl ushed 
directly of the cage and do not add «new jobs» for the cattle owner. System integration is designed in a 
way that makes the process of disposal of cow dung. Cow dung is normally discarded can be converted 
into biogas that will be the energy source that can illuminate a small village.

Integrated biogas reactor made   with cage made   of cattle in the village will be concentrated in one 
place, so that no longer exists due to unhealthy environment where raising cattle enclosures into one with 
the house as we usually see this time. Cow dung was immediately entered into the reactor and will be 
degraded in it, so it does not cause environmental pollution, good smells, fl ies, and other health risks and 
diseases.

Generator is used to generate electricity is a modifi ed gasoline-fueled generator that many in the mar-
ket, so that did not require special parts and special skills in maintenance. Usually used gasoline engine 
compatible that has been circulating in masyarakat.Bahkan in remote areas, are not too diffi cult to buy 
cadangnya.Generator rate is modifi ed in such a way so that it can operate with two kinds of fuel, namely 
gasoline and biogas, that can later be operated well with gas, biogas, or a mixture of both. Maintenance 
even easier, together with caring for 4 stroke bike (4 stroke engine) normal. Enough to change the oil, clean 
the air fi lter, and clean the carburetor on a periodic basis.

The following is a calculation of economic value for the conversion of cow manure into biogas (in 
Hamlet Dangdeur Sukabumi West Java). An average mature cow produces 25 kg of dung per day. For 
every 50 head of cattle, required volume of 100 m3 and a biogas reactor can produce an average of 50 m3 

of biogas per day by charging cow manure on a daily basis. Biogas is a number equivalent to the worth of 
130�kWh energy.

This amounted to 130� kWh of energy will be used up to 15� homes to lighting for 10� hours with 100-200 watts 
of power per home. Group of 15 homes adjacent biogas will facilitate coordination of care, for example, 1 head of 
household responsible for maintaining thermal power station 1 week 1 time, to keep the system running well all.
Cost estimates for the installation of this system is a thermal power station 100�jt per unit (price in Java). 
Correction price depends on the location and the diffi culty of building materials in lokasi. Harga price does 
not include the investment sapinya.Dengan, coal-fi red plant can be operated with fuel almost free. Not to 
mention the maintenance costs are minimal and can be operated by non-governmental and community.
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Enhanced land-water buffer zones for reduction of diffuse 
pollution
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Agricultural diffuse (non-point) source pollution of water bodies and the coastal zone is a pressing environ-
mental problem throughout the world. The riparian buffer zone (ecotones) is a widely recommended and 
promoted measure for reduction of agricultural impacts on freshwater ecosystems caused by nutrients 
from the landscape. 

However, due to a limited space in the shoreline zones and/or high initial loads, the effi ciency of a 
buffer zone is frequently not suffi cient. That is why, ecohydrological measures can be developed to en-
hance the buffer zones by regulation and intensifi cation of naturally occurring processes responsible for 
water quality control, e.g. denitrifi cation and phosphorus sorption. 

A solution that supports the reduction of high nitrogen pollution, e.g. from the areas of intensive farm-
ing, is construction of denitrifi cation walls. On the other hand, processes occurring in the biogeochemical 
barriers based on calcium compounds contribute to the enhancement of the effi ciency of ecotones for the 
phosphorus pollution reduction from diffuse sources.

The enhanced buffer zones were designed after thorough identifi cation and quantifi cation of threats 
and constructed in the shoreline of Sulejow Reservoir (Poland) as demo sites within framework of the LIFE+ 
EKOROB project: Ecotones for reduction of diffuse pollutions (LIFE08 ENV/PL/000519). The preliminary 
results of the effi ciency of the enhanced buffer zones are presented.

The studies fi nanced in EKOROB project frames: Ecotones for reducing diffuse pollution (LIFE ENV/
PL/000519) fi nanced by European Community under LIFE+ Financial Instrument, National Fund�for Envi-
ronmental Protection and Water Management funding dedicated for science in the period 2012-2014 and 
granted for implementation of co-fi nanced international project No. 2539/LIFE+2007-2013/2012/2.
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Ecohydrology as a Basis for the Sustainable City Strategic 
Planning – Focus on Lodz, Poland 
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Quality of life and health in cities becomes critical nowadays, due to increasing human population, urban 
sprawl and climate change. New ways of planning and managing for sustainable cities are needed. Eco-
logical components of urban systems are essential regulatory drivers here. Understanding interrelations 
between hydrological and biological processes provide, according to ecohydrology theory, methods and 
tools to do so.

Such an approach has been tested in the City of Lodz, Poland, particularly vulnerable to above impacts 
due to its specifi c location. In order to meet the challenges, transdisciplinary research has been under-
taken in the fi elds of ecohydrology, bioenergy, river restoration, institutional research, sociology and human 
health. On this basis, ecohydrological system solutions for the city have been developed and demonstrated. 
Creation of a Learning Alliance (multistakeholder platform) within the EU project SWITCH (GOCE 018530) 
empowered implementation and upscaling of innovative solutions.

Several activities undertaken in Łódź cover three scales: i) City scale: Strategic implementation of a 
new concept to incorporate by the City Council resolution water (blue) and green areas as a template and 
an integral part of the city planning (“blue-green network”); ii) Meso-scale: ecohydrological innovation in 
rivers rehabilitation for stormwater retention and purifi cation (Projects: SWITCH: 6FP EU GOCE 018530; 
EH-REK: LIFE08 ENV/PL/000517); iii) innovative design of streets based on the NGO initiated public consul-
tation to incorporate integrated blue and green infrastructure into the city development plans.

Such an approach provides new perspectives for reducing threats and strengthening opportunities for 
sustainable development and adaptation of the City to global climate changes. It contributes to support of 
ecosystem services, including among others: public space, alternatives for zero-CO2-emission transporta-
tion, areas for stormwater management, improving microclimate, better human health, revitalisation of the 
heritage, increasing of the city competitiveness. 
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The purpose of Ecohydrology is to use natural biomass processes in order to balance local excess of nutri-
ents due to human activities. One application of this principle concerns the impact reduction of combined 
sewer overfl ows (CSOs), a mixture of rain runoff with sewer water. During storm events on urban zones, 
CSOs directly fl ow into small water courses. Their impact is noticeable on river, because CSO discharges 
can exceed several times its average natural fl ow. 

The objective of the research is to understand and evaluate how an artifi cial riffl e implemented in a 
small stream can process the pollution discharged by CSOs. As the self-purifi cation depends on time of 
residence, the fi rst main controlling variable of interest is the hydraulic gradient coupled to the hydraulic 
conductivity, altogether determining the fl ux and fl ow pathways. The presented experiment uses a water 
pressure sensor network coupled with a multi-parameter probe network, and weekly grab samplings of 
interstitial waters. Gas emissions are also monitored. 

Results concern hydraulic gradient variability, monitored in substrate, in conjunction with nitrogen 
chemical forms, in order to assess the bio-degradation process. Residence time and hydraulic events act 
both on nitrogen forms and on their concentrations, by the mean of the natural metabolism and dilution 
factor, depending on stream hydrological status. Perspectives are to design a new experimental pilot to 
treat as much as possible of the nutrient excess during low fl ow periods.
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At present, the rainwater management in Lodz is based on a standard technical solution implemented 
for the fi rst time about 90 years ago. Rainwater is collected from all hardened surfaces and from the city 
centre is mainly transported via a combined sewerage network to the Group Wastewater Treatment Plant 
(GWWTP). However, in order to avoid its overloading, during intense storms, the greater portion of storm-
water is released directly into urban rivers via combined storm overfl ows (CSOs). Rainwater from the new 
city districts is collected by separate sewerage system and fl ows directly into urban rivers and is rarely 
treated prior to the release.

Such solution is susceptible on a hydraulic overloading during intense precipitations which cause 
numerous combined sewer overfl ows and, sometimes, even a fl ooding of urban areas. On the other hand, 
most of rainwater that could be used for restoration of urban surface and ground water reservoirs is lost.

Global climate change has a negative impact on urban sewerage systems. As observed in many coun-
tries, this climate change causes more frequent intense rainfalls what, in consequence, requires a change 
of obligatory design guidelines. Besides, the present drainage systems may function improperly in relation 
to these guidelines.

Proportionally to stormwater runoff, urban open reservoirs receive signifi cant pollutant loads: gross 
pollutants, total suspended solids, organic matter including easily biodegradable fractions from CSOs, nu-
trients and heavy metals. Usually, a portion of biologically untreated sewage is emitted through a bypass 
of biological stage of GWWTP.

Nowadays, the general question to be answer is how to manage rainwater in the city applying a sus-
tainable sewerage system? The sustainability should be understood as a state where rainwater harvesting 
meets ecological and technical aims and does not constrain the city development. In the paper, some 
technical problems are discussed. The basic idea of new technologies is to retain as much stormwater on 
site as possible, feeding open and ground water reservoirs as well as equalize the rest of stormwater fl ow 
in the combined and separate systems so that increasing of treated wastewater amount will be possible. 

On the basis of research and analyses it was found that the improvement of the Lodz drainage system 
can be achieved i.a. by:
• directing of rainwater from roofs and little-contaminated surfaces into the ground with use of such facili-

ties like: infi ltration ditches, trough-trench and cells systems,
• application of green roofs, especially in the central districts,
• construction of storage reservoirs on the drainage system, especially prior to combined sewer overfl ows, 
• modernization of combined storm overfl ows to reduce their frequency and pollutant emission to the 

receivers,
• construction of stormwater treatment plants at selected outlets of high-level runoff contamination to the 

receivers. 
This aims can be implemented after organizing of a city rainfall monitoring and a mathematical model 

of the urban sewerage system. Alternative procedures of rain water management could be then deter-
mined taking the economic and ecological aspects into consideration.
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This paper reports a choice experiment used to estimate the value of street trees in the city center of 
Lodz, Poland, and the broader context of how valuation results helped to improve governance of urban 
ecosystem services in this city. As a fi rst study of this kind in Poland, and one of the very few in Central 
and Eastern Europe, it provides interesting insights into the effects of valuation on governance. Based on a 
simplifi ed inventory of trees in the center of the city, we prepared a set of hypothetical programs assuming 
changes in the length of three different categories of streets (those with a high number of trees, with me-
dium number of trees, and with very few or no trees). Different programs put varying emphasis on different 
ways to increase the numbers of trees, along with different levels of a hypothetical tax that would have to 
be paid by respondents to implement a given program. Our study indicated that the 351 surveyed Lodz 
residents were willing to pay the highest price for greening those streets where currently there are few 
or no trees and confi rmed the general importance of planting trees in the city center. The results provided 
an important argument in the public debate on the new development strategy for the city and helped to 
promote the concept of ecosystem services more broadly. 

Key words: urban ecosystem services, choice experiment, street trees, Poland
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Today’s world cities are particularly exposed to suffer from different kinds of risks, originated principally 
by population growth, climate change, energy scarcity and processes of decay of post-industrial contami-
nated areas. At the moment, no global solutions have been given to improve the vulnerability of our cities, 
and even the worldwide Kyoto Protocol has produced no fundamental changes in territory restructuring.

Therefore specifi c territorial restructuring interventions are necessary to contrast the external stresses 
that our cities are about to face in the next decades.

Resilience, meant as the capability of a urban environment to absorb external shocks and to grant 
water, food and energy supply, should be applied to urban and territorial restructuring policies to attain 
“sustainability” at a global scale, “health” at a local scale and “well-being” at a proximal one.

Landscape, being dynamic, fl exible and intrinsically multiscalar, can act as the device capable to allow 
the territory to fi nd continuous adjustments in front of variable dynamics (social, economic, environmen-
tal, etc.), and results in the interface among the three scales above, becoming an active agent for urban 
reclamation, integrating and structuring part of post-industrial territories, privileging dynamic processes of 
urban and territorial restructuring.

The perspective of this presentation fi ts in “Landscape Urbanism” approach.
These criteria allow us to redefi ne, in a resilient landscape-centered perspective, those urban regula-

tions and urban standards which date back to the modernist period, founded on “wildfi re expansion” of 
urban settlements and on “car-based” policies which now result inadequate, if applied to present contexts. 
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Green infrastructure management in recent times has emerged as one of those magic bullets that could 
result in a virtuous cycle of water quality improvements in rivers and streams that drain much of the urban 
landscapes. The potential risk to water quality and the intrinsic services of water purifi cation is surmount-
able in areas where the interconnected network of open spaces and natural areas such as greenways, wet-
lands, parks, forest preserves and native plant vegetation is poorly managed. Yet this area has remained 
under researched in water resource management. This analysis uses the lens of water resource planning 
to interrogate green infrastructure management efforts in a sample of six Ethiopian cities and/or towns to 
determine the breadth of their engagement with improvements in water quality. Empirical evidence pre-
sented relate to survey data generated in 2008/2009 and 2010/2011 in which household questionnaires 
and key informant interviews were major data collection instruments. The visibility of urban green areas 
was assessed through a combination of Green View Index instruments such as fi eld surveys and photog-
raphy interpretation. The pooling together of data from independent samples was achieved through pat-
tern matching. Results reveal that water quality management efforts have not benefi ted much from green 
infrastructure management. There are several reasons for this. First, green infrastructure management 
efforts by authorities have been biased more towards the social and economic ecosystem services than 
environmental services. Secondly, waste management efforts have not matched up to the task. Thirdly, 
environmental legislation has been weak. Fourth has been the shortage of fi nancial resources needed to 
fi nance green infrastructure management efforts. Finally, urban expansion has wiped off a surmountable 
proportion of green areas leaving the river ecosystems exposed to high rates of pollution. The analysis ob-
serves that the symbiotic relationship that exists between green infrastructure and improved water quality 
is not spontaneous – it needs to be created and nurtured through by employing a sound planning policy.

Key words: green infrastructure, pollution, waste, management, water quality
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Asthma and allergic diseases are non-infectious, chronic, infl ammatory conditions caused by deviation 
in the response of the immune system to common, harmless, environmental factors. They usually start 
in early childhood, but can persist throughout the rest of life. Although they seldom cause death, asthma 
and allergy affect the lives of several hundred million people around the world thus grow up to important 
public health problem. WHO estimates that 300 million people worldwide suffer from asthma and more 
than 400 million – from allergic rhinitis. The�epidemic increase of asthma and allergy prevalence has been 
observed over the last decades. The reasons of this phenomenon are still unclear but it is postulated that 
rapidly changing environments may be a trigger. Although asthma and allergy have genetic background, 
any changes in genome which impact phenotype of entire populations undergo slowly, generation by gen-
eration, thus could not be the reason of the short-time effect. The highest increase of asthma and allergy 
prevalence was noticed in the developed countries with high index of urbanization. The existence of urban-
rural difference in the prevalence of asthma and allergic diseases may be another confi rmation of the 
importance of environmental changes in asthma and allergy development. Among urban-related factors 
suspected to contribute in the incidence of asthma and allergic diseases are contaminated atmospheric air, 
especially by car fumes, landscape modifi cations resulting from dense building development, covering a 
majority of surfaces with concrete and asphalt, reduction in the surface of green areas, river regulation and 
climatic changes depending on the destabilization of thermal conditions in the cities (the so-called heat is-
lands) and changes in air humidity. The degradation of the natural environment caused by the uncontrolled 
urbanization seems to be an important factor of asthma and allergy increasing prevalence at the population 
level. Therefore restoring of ecosystem may be crucial to reduce asthma and allergy global burden.
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The value of ecosystem services related to water quantity and 
water quality
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Despite broad recognition of the value of the goods and services provided by nature, existing tools for as-
sessing and valuing ecosystem services often fall short of the needs and expectations of decision-makers. 
One of the most important missing components in the current ecosystem services toolbox is a compre-
hensive and generalizable framework for describing and valuing water quantity and water quality-related 
services. Water quantity and quality is often misrepresented as a fi nal ecosystem service. However, it is 
actually an important contributor to many different services, from agricultural production to recreation 
to human health. This talk will discuss a valuation approach for water quantity and water quality related 
services that is sensitive to different actions that affect water quantity and quality, identifi es aquatic end-
points where the consequences of changing water quantity or quality has impacts on human well-being, 
and recognizes the unique groups of benefi ciaries affected by those changes. Examples of the multiple 
biophysical and economic pathways that link actions to changes in water quantity and water quality related 
ecosystem goods and services including values associated with wetlands, rivers and lakes will be given. 
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Water management in cooperation – example from a catchment 
area in south Sweden

Justyna  Czemiel Berndtsson

Sydvatten AB, Ideon Science Park, Lund, Sweden 

E-mail: justyna.berndtsson@sydvatten.se 

An example of local participation in water management in a Swedish catchment area is presented. The 
historical background pictures a transformation from a landscape dominated by wetlands to a well-drained 
agricultural landscape. As a consequence of changed water regime, the water bodies in the area, including 
important drinking water reservoir, Lake Vomb, are eutrophic. Algal blooms including cyanobacteria occur 
nearly every summer. Most of the water bodies in the catchment including the Lake have unsatisfactory 
ecological status; however, various interests in the area (e.g. drinking water source, fi shing, recreation, 
agriculture) require good ecological status and good water quality. Almost a decade before the EU Water 
Framework Directive was adopted; in 1991, the municipalities in the river catchment area took initiative 
and planed a common project aiming to improve water quality in the catchment. The Kävlingeå Project 
was launched in 1995. It comprised number of measures which are implemented including constructed 
wetlands, ponds and protection zones along waterways. In cooperation with landowners, farmers and 
other stakeholders about 150 objects were established of total water area 300 ha to a cost of about 12 mln 
EURO. Complex investigations aiming to evaluate implemented measures and their functions were also 
performed; example result is presented. Since 2010 the work continues under the Water Council, which is 
a coordinating organization and facilitates increasing involvement of new stakeholders. A recent example 
illustrating increased involvement of drinking water producer in water resource management is presented.
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Intensifi cation of Wetland Agriculture: Challenges to Sustainable 
Management of Kilombero Ramsar Site, Tanzania

Silvia  Materu1, 2, Brigitte  Urban2, Susanne  Heise1

1 Faculty of Life Sciences, Hamburg University of Applied Sciences, Hamburg, Germany
2 Institute of Ecology, Leuphana University of Lüneburg, Lüneburg Germany

E-mail: silvia.materu@haw-hamburg.de

Natural wetlands provide a diverse range of valuable ecological services and functions. Although wetlands 
contribute to the livelihoods of millions of people worldwide, they are threatened by population pressure, 
urbanization, unsustainable agriculture, exploitation of resources and hydrological alterations. This study 
assessed the status of the current trend of intensifi cation of large scale farming in Kilombero valley, the 
largest low-altitude freshwater wetland in East Africa. Surface sediments, soil and water samples were 
collected from seven different sugarcane and rice plantations of Kilombero wetlands. Arrays of bioassays 
using bacteria, fungi and algae were carried out by using water samples and/or with soil/sediment elutri-
ate. Grain size analysis was performed to ascertain the clay and sandy contents of each sampling area. 
C/N ratios, salinity and pH values were determined. Samples were screened for pesticide and inorganic 
contaminant using standardized methods. Bioassays results indicated an elevated toxic potential to 2�sta-
tions coupled with herbicide residue detection at varying concentrations. Some of pesticides detected 
in the samples were 2-Hydroxy-atrazin, Glyphosate + AMPA, Ametryn, Atrazin, Diuron, Desmethyldiuron, 
Hexazinone, Metribuzin Monuron and Propoxur. In the Kilombero Wetlands almost the entire local popula-
tion relies on wetland cultivation for their livelihoods. Large proportion of the population in Tanzania relies 
on rice as their staple food, a crop grown largely in natural and artifi cial wetlands under substantial use of 
herbicides. We recommend awareness raising, monitoring and management approaches that incorporate 
appropriate sustainable water and agricultural practices to increase the overall productivity of wetlands 
and their long-term economic value. 

Key words: Ramsar wetlands, pesticides, economic value, agriculture
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Relationship between fl ow regularization and ecology in the 
upper Paraná River fl oodplain: a mental model

Cristhiane Michiko  Passos Okawa1, Edvard Elias  de Souza Filho1, 
Fernando Oliveira  de Andrade2, Juliane Vier  Vieira1, Marcelo  Marques1, 
Elaine Patricia  Arantes Vital1, Osni  Pereira1

1 State University of Maringá, Maringá – PR – BR
2 Federal Technological University of Paraná, Toledo – PR – BR

E-mail: crisokawa@gmail.com

The area of study consists of an Environmental Protection Area immediately downstream of a cascade of 
reservoirs used for power generation in the upper Paraná River, Brazil. The area comprises a fl ood plain 
of high biodiversity that requires intermittent fl ood events to maintain the structure of the communities. 
The regularization of the fl ows promoted by the reservoirs has modifi ed the ecology of the plain, and this 
change has been monitored and described by different researchers. The aim of this paper is to relate the 
river fl ow regularization to the changes in the ecology by elaborating a mental model. In this model, the 
impacts of the regularization of fl ows are described after a meticulous interpretation of the monitoring 
data and the corresponding technical reports by means of qualitative analysis. The results demonstrate the 
existence of changes in the limnological characteristics and in the availability of habitats and nutrients of 
the biotic communities, which tend to reduce the biodiversity of the area.

Key words: Regularization of fl ows and ecology, Ecology and mental model, Regularization of fl ows in 
fl oodplain
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Remediation small and very small water bodies as a prerequisite 
for sustainable achievement of the Water Framework Directive 
objectives 

Dieter  Schuller

Ökochemie + Umweltanalytik, Westerstede, Germany

E-mail: schuller.umweltanalytik.mansie@t-online.de 

The Water Framework Directive – WFD – involves the commitment to achieve a GOOD STATUS for all natu-
ral water bodies within a brief period of time up to 2015. This means that the ECOLOGICAL STATUS of the 
water body must be classifi ed as at least GOOD, and the CHEMICAL STATUS as GOOD. 

The ECOLOGICAL STATUS is assessed according to the biological quality and the morphological struc-
ture of the water body. 

The CHEMICAL STATUS is defi ned according to the concentration of specifi c pollutants and other physi-
cal and chemical parameters – especially the levels of the plant nutrients nitrogen and phosphorus. 

The extensive network of small and very small water bodies receives the run-off from agricultural 
areas. This is not only the entry point for plant nutrients, overloading with these substances means that 
it is no longer a habitat in which typical fl ora and fauna can fl ourish. The receiving water courses of rank 
one and two water bodies therefore lack the biological quality necessary to reduce excess levels of plant 
nutrients. This is why the pollution of the entire river basin is primarily due to structural defi cits in small 
and very small water bodies. 

Using the lowland river HUNTE in the North German Plains as an example, a concrete set of measures 
will be presented that would be able to alleviate the structural defi cits on the UPPER HUNTE with relatively 
little effort.
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Restoration of Natural Wealth: Understanding Land Use Dynamics 
and Climate Change Impacts on Hydrological Flow 

Makarius C.S.  Lalik1, 2, Patrick  Meire1, Yonika M.  Ngaga3 

1 Department of Biology, Ecosystem Management Research Group, University of Antwerp, Antwerp, Belgium
2 Department of Physical Sciences, Faculty of Science, Sokoine University of Agriculture, Morogoro, Tanzania
3 Department of Forest Economics, Faculty of Forestry and Nature Conservation, Sokoine University of Agriculture, Morogoro, Tanzania

E-mail: lalikam@yahoo.com; makarius.lalika@student.ua.ac.be 

Watersheds and rivers are vital ecological features for the provision hydrological services. Water is an 
essential hydrological service that is more integral to the health, welfare and prosperity of human com-
munities. Nevertheless, anthropogenic activities coupled with climate change impacts have led to the low 
capacity of watersheds to provide this vital ecosystem service. To reverse and restore degraded water-
sheds it is important to understand how and why watersheds and land use changes are occurring. This 
paper reports fi ndings of a study that was carried out to identify and asses drivers of land use and forest 
dynamics and restoration methods for degraded watersheds in Pangani River Basin Tanzania. Data on 
restoration methods and willingness to pay for conservation were collected through structured question-
naires. Geographical information system hand set was used to record coordinates for mapping land use 
and forest cover changes. Time series data on precipitation and temperature for 42 years were collected 
from gauging stations for assessing infl uence of climate change on hydrological fl ow. STATA software ver-
sion 12.0 was used to compute people’s WTP for watershed restoration. ArcGIS software was applied to 
satellite images for assessing land use and forest dynamics. We found that retaining riparian vegetation 
and planting tree were the key restoration methods. Results from probit model indicated that land size the 
had positive and statistically signifi cant impact on watershed conservation (p = 0.000). Land use and cover 
changes positively correlated with reduction of hydrological fl ow. We recommend integrated river basin 
management and ecological approaches for watersheds restoration.

Key words: Riparian vegetation, watershed Services, environmental fl ow, water
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Spatio-temporal assessments of Ecological Integrity and 
Ecosystem Services across different LTER Europe sites 

Mark  Frenzel, Mihai  Adamescu, Cornelia  Baessler, Constantin  Cazacu, 
Ricardo  Díaz-Delgado, Felix  Müller, Stefan  Stoll, Benjamin  Burkhard 

Helmholtz Centre for Environmental Research, Germany 

E-mail: mark.frenzel@ufz.de 

The compilation and comparison of research fi ndings across ecosystem research facilities is often ham-
pered by non-harmonised and non-standard measurement protocols that limit comparability of datasets. 
This issue is tackled in the life+ project EnvEurope which is focusing at the LTER (Long Term ecosystem 
Research and Monitoring) network as an integrated and shared system for ecosystem monitoring. Within 
this project we tested remote sensing data (CORINE land cover – CLC) linked with a matrix of ranked eco-
system services (ESS) and ecological integrity (EI) indicators as a common data base to for LTER sites. This 
is the base for producing maps showing the ESS value of CLC categories. Moreover, the basic matrix with 
ranking values is adjusted by local knowledge of LTER site managers. This is a starting point for a pan-
-European assessment of ESS and EI at the landscape scale.
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Multicultural Assessment of Ecosystem Services across an 
International Border: Lessons for Land Use Policy in Hyper-Arid 
Regions

Daniel E.  Orenstein1, Elli  Groner2

1 Faculty of Architecture and Town Planning, Technion – Israel Institute of Technology, Haifa, Israel
2 Dead Sea and Arava Science Center, Kibbutz Ketura, Chevel Eilot, Israel

E-mail: DanielO@ar.technion.ac.il

The concept of ecosystem services (ES) has emerged as a dominant theme for natural resource manage-
ment. Integrating ES into policy begins with an assessment, which includes identifi cation, characterization 
and quantifi cation of ES. Most scholars recognize the need to integrate multiple disciplinary approaches 
assessment, but for the past decade this has been done by ecologists and economists. Without the input 
of non-economic social analyses there remains a large knowledge gap regarding stakeholder perceptions 
of ES. Social ES assessments, which can fi ll such a gap, are crucial for three reasons: ES are as much of a 
social concept as a biological one and social ES assessments can assess that part of the range of ES that 
ecological expert knowledge cannot; Many ES have non-utilitarian value cannot be accurately assessed in 
monetary terms; Since public policy is a social process informed by stakeholder perceptions, understand-
ing social preferences regarding ES can increase the political viability and potential success of policy.

In this paper, we contribute a social approach to ES assessment. We report on the results of trans-
border, survey-based research on attitudes and behaviors vis-à-vis ES of local residents in the hyper-arid 
Arava Valley of Jordan and Israel. We draw two sets of conclusions from our results. First, we assess 
awareness among local people regarding ES and draw conclusions regarding how to better integrate 
stakeholders into policy formulation for sustainable ecosystem service management. Second, we uncover 
how signifi cant a political border can be in defi ning the relationship between a population and their natural 
environment. 
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Regional detection of environmental thresholds

Mark  Green

Center for the Environment, Plymouth State University

While case studies and deterministic modeling exercises have helped us understand ecohydrological re-
silience, a more data-driven approach is also needed. I will present some ideas and examples of how data 
mining may help uncover generalizable system dynamics, which will help us understand ecohydrological 
resilience. The data mining approach shows promise for uncovering large scale system dynamics, however 
this approach is not widely used, thus I will highlight some conceptual challenges that must be addressed 
to more broadly incorporate data mining into ecohydrology.
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Management towards sustainability of ecosystem services – the 
Lower Danube River (LDR) case study

M.  Adamescu, C.  Cazacu, G.  Cosor, A.  Vadineanu

Systems Ecology and Sustainable Development, University of Bucharest, Romania

E-mail: adacri@gmail.com

Changes in the biophysical structure of the Natural Capital (NC) induced by the human activities are con-
sidered the main driving forces of environmental degradation and biodiversity loss over the last decades.

The paper is describing the temporal dynamics (beginning of the XXth century up to the present days) 
of the spatial distribution of the Natural Capital components from the Lower Danube River. The analysis is 
focused on the impact of different management strategies (mainly through changes in the land-use/land-
cover) on the system capacity to provide goods and services. 

Changes in the quantity and quality of the different goods and services have been analyzed in conjunc-
tion with the dynamics of different structural aspects (e.g. types of ecosystems and their covered surface). 
With any or very low input of auxiliary commercial energy, the former wetland ecosystems have been able 
to provide important goods (an average amount of 6,000 t fi sh per year, up to 144,000 t per year of cereals 
feeding more than 100,000 animals) as well as services (water retention capacity, nutrient retention and 
cycling). In the last century major management actions have been promoted mainly through changes on 
the structure of ecological systems in the LDR. Particularly the wetlands, lentic and lotic ecosystems were 
strongly affected by hydro-technical works, reducing their capacity to produce goods and services. The 
analysis of the main changes in the bio-physical structure of LDR showed that natural and semi-natural 
ecosystems existing in the reference state (beginning of XX century) currently covers only about 30%. The 
management strategies lead to i) diminished capacity of providing services and goods; ii) water retention 
capacity of fl oodplain diminished by 4,5 km3; iii) the sediment discharge decreased to less than 30 106�t�y-l; 
iv)�increased nutrient input, affecting, in this way, the sustainability of the embedded socio-economic system.
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Opportunities and bottlenecks in managing complex 
socio-ecological systems towards ecohydrological capacity. 
Case study of two LTSER platforms in Central Poland 

Kinga  Krauze

European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland

E-mail: kingak@biol.uni.lodz.pl

The  paper elaborates on relationship between two LTSER platforms located in Central Poland, historically 
and presently linked by ecosystem service fl ow, in source-sink type of interaction: the City of Lodz and 
the Pilica River UNESCO Global Reference sites. It focuses on evolution of policy and management goals 
based on perception of risks and gains from exploitation of nature and the vision of desirable environmental 
states, and on the consequences of past and present management goals. It analyses vulnerabilities, bottle-
necks and opportunities from the point of view of interaction between social, ecological and policy realms 
under increasing uncertainty. Finally it seeks for the answer about possibilities to build up ecohydrological 
capacity of catchments and long-term resilience of socio-ecological systems through ecologically effec-
tive, economically effi cient and socially acceptable management strategies.



86
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

S 6.4.

Uncovering the social values of watershed stewardship to 
promote ecosystem resilience and climate change adaptation: 
Lessons learned from a case study in Nepal

Carolyn  Einig

Science and Exploration, Mountain Rivers Institute, U.S.A.

E-mail: carolyn@mountain-rivers-institute.org

This presentation outlines a “boots on the ground” approach to restoring ecosystem services (ES) and 
benefi ts in the Kathmandu Valley, Nepal. The Bagmati River is a highly degraded and polluted area in the 
Valley’s Lalitpur municipality. Most components of the local social-ecological system (SES) have been se-
verely degraded. With climate change, more frequent extreme events have increased local SES vulnerabil-
ity. Therefore, the situation urgently required new and proactive approaches to quickly increase local SES 
adaptive capacity and resilience. In this context, the Society for Ecological Restoration (SER) Nepal initiated 
watershed scale efforts aiming at restoring critical SES components, empowering the local communities, 
including its most vulnerable segments (women), to manage the watershed, riverbanks, and fl oodplains to 
improve water quality and fl ood protection. The efforts focused on strategic management of multiple ES 
and benefi ts. The local communities are now formulating new goals for the management of the Bagmati 
watershed and the enhancement of a suite of ES and benefi ts. Another benefi t is that it reconnects the 
migratory pathway for birds and wildlife, potentially creating new ES and benefi ts. This project showcases 
how grassroots watershed restoration can be leveraged to increase SES resilience and adaptive capacity, 
linking knowledge to action.
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High Reliability Management Lessons for Better Managing 
Ecosystem Services Under Conditions of High Unpredictability

Emery  Roe

Berkeley University California, U.S.A.

E-mail: emery.roe@berkeley.edu

Recent research on high reliability management (the safe and continuous provision of vital services consid-
ered critical by society) offer new insights and proposals for better managing ecosystem services through 
large critical infrastructures and their control rooms in ways that do not undermine ecosystem functions. 
The author presents major fi ndings and recommendations.
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Flood Mapping and Flood Forecasting Modelling Techniques: 
Application and Their Benefi t to Nature and Society

Konstantin  Vasilyev

CH2M HILL, Burderop Park, Swindon, United Kingdom 

E-mail: Kostya.Vasilyev@ch2m.com

Increasing demands onto natural watercourses by the society require that new methods of reducing the 
harm to the nature are developed. These methods have to at the same time maximize the opportunities 
the nature offers to the society.

It is known that there is a tendency to carry out property development near the watercourses, without 
realising that these areas are likely to be natural fl oodplains. In such cases, the risks of living near the 
water have to be properly managed. 

Due to the large number of potential fl ooding scenarios and options for development, it is very diffi cult 
to fi nd the option most favourable to both the nature and the society. The most effi cient way of doing so 
could be by using the river and fl oodplain modelling techniques. There is a combination of the 1D and 2D 
modelling mechanisms, which could be applied to model fl ooding. 

In this paper the application of fl ood mapping and fl ood forecasting techniques will be discussed. Flood 
mapping models are aimed at informing developers about fl ood risk areas at various return periods. Flood 
forecasting models provide suffi cient fl ood warning to people living in the areas of fl ood risk.

An example of a fl ood map

In addition to covering the principles of these techniques, their application at CH2M HILL will be show-
cased. Conclusions regarding the benefi ts of these models to fi nding a balance between the recreational 
and other benefi ts of the river and practicality of living in potential fl ood risk areas will also be drawn. 
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Systemic solutions and modeling on eco-water and its allocation 
applied to urban river restoration: Case Study in Beijing, China

Jun  Xia

The Research Institute for Water Security (RIWS), Wuhan University, China; 
Key Lab. of Water Cycle & Related Land Surface Processes, IGSNRR, Chinese Academy of Sciences (CAS), 100101, Beijing, China

E-mail: xiajun6666@gmail.com

This paper addresses a systemic solutions a nd modeling approach for calculation of eco-water and its al-
location applied to urban river restoration under the changing g environment condition. A distributed water 
system model was developed, which could coupled biological and biochemical processes with human 
activities based on hydrological physical process. A simplifi ed method to calculating eco-water use and 
water resources allocation in urban system was also proposed and applied to systemic solutions and mod-
eling in urban river water management and eco-system restoration. Case study in Beijing Capital, Yonding 
River section, was give as explanation how to face big challenges on wisely managing water and maintain 
ecosystem sustainability in merge city in the world.

Key words: water system, eco-water, a systemic modeling, wisely managing water
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Water Management and Water Supply Restoration Design for 
Zhalong Wetlands

Shouzheng  Tong1, Xianguo  Lu1, Bo  Cao2, Yunlong  Yao1

1 Key Laboratory of Wetland Ecology and Environment, Northeast Institute Of Geography And Agroecology, Chinese Academy Of Science, 
Changchun, China

2. Investigation Design and Research Institute of Water Conservancy and Hydropower of Heilongjiang Province, Harbin, China

E-mail: tongshouzheng@neigae.ac.cn

Through collection and compilation of relevant data plus fi eld work in the study area, analysis of hydro-
logical monitoring data of fl ows across the Zhalong wetlands from the Wuyu-er River and Shuangyang 
River since 1951 was conducted respectively by using the “3S” technique. TM remote sensing images of 
the Zhalong wetlands in different temporal periods since 1986 were interpreted and modifi ed. Key fac-
tors causing water decline in the wetlands were clarifi ed. Ecological water demand in the core area of 
the wetlands was determined. Specifi c measures and methods for wetland conservation and restoration 
were proposed. Results indicate that the suitable ecological water demand of the core area in the Zhalong 
wetlands is 2.56�×�108 m3. No ecological water supply is needed in normal year, but water running across 
the core area needs to be reallocated. The minimum ecological water demand in dry year and extreme dry 
year is 2.88�×�108 m3 and 3.21�×�108 m3 respectively. The corresponding ecological water supply required 
is 1.40�×�108 m3 and 2.59�×�108 m3 respectively. In this article, a series of wetland restoration techniques 
for water supply unit, water supply deployment and selection of water supply sites, etc. in the wetlands 
are designed. The methodology has theoretical and practical signifi cance for wetland conservation and 
restoration.
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Use of quantitative habitat models for establishing performance 
metrics in water resources use planning

Piotr  Parasiewicz1, 2, Kathleen  Ryan1, Paolo  Vezza3, 4, Claudio  Comoglio3, 
Thomas  Ballestero5, Joseph N.  Rogers1

1 Rushing Rivers Institute, Amherst, MA, U.S.A.
2 S. Sakowicz Inland Fisheries Institute, Żabieniec, Poland
3 DIATI, Politecnico di Torino, Torino, Italy
4 IGIC, Universidad Politécnica de Valencia, Grao de Gandia, Valencia
5 University of New Hampshire, Durham, NH, U.S.A.

Planning of sustainable water use frequently requires comparative analysis of alternative scenarios with 
help of quantitative performance metrics. Those scenarios may incorporate ecological compensation 
measures such as fl ow manipulation as well as habitat restoration. Habitat simulation models are effective 
tools for selecting ecologically effective instream fl ow and restoration measures as part of the Environ-
mental Benefi ts Analysis. Through the support from a mesohabitat simulation model (MesoHABSIM), we 
identifi ed three habitat metrics: 1) Habitat Quantity Defi ciency (HQD), 2) Alteration of Habitat Structure 
(AHS), and 3) Habitat Stress Days Alteration (HSDA) to quantify and visualize differences between restora-
tion options in Restoration Alternatives Assessment (RAA) diagram. This concept is demonstrated on an 
example of application in the Wekepeke Brook in Massachusetts, in which we analyzed alternative options 
to compensate for potential spring water withdrawals. The analysis indicated that withdrawing spring wa-
ter under appropriate fl ow management combined with habitat restoration measures could actually reduce 
the current habitat defi cits and improve the ecological health of the watershed. The three habitat metrics 
are an effective tool for evaluating the ecological benefi ts of planned actions. 

Key words: physical habitat models, restoration measures, UCUT, MesoHABSIM, effective planning, eco-
logical evaluation, reference conditions, fi sh habitat
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Changing riparian vegetation management with a bottom up 
approach

Michael  Trepel1, Anne  Holm2, Gabriele  Stiller3

1 Ministry of Energy, Agriculture, the Environment and Rural Areas, Kiel, Germany
2 State Agency of Agriculture, the Environment and Rural Areas, Hamburger, Germany
3 Jaguarstieg, Hamburg, Germany

E-mail: michael.trepel@melur.landsh.de

Macrophytes are a biological quality element needed for assessing the ecological status of rivers for the 
water framework directive. Their status is mainly affected by trophic and fl ow conditions, light availability 
and vegetation management. Improving conditions for macrophytes in rivers must aim on changing ripar-
ian vegetation management. In Schleswig-Holstein, Germany, we fi rst analyzed the effect of vegetation 
management on the ecological status of macrophyte communities for 169 stretches and found that low 
intensity management schemes showed signifi cantly higher species diversity and were more often in a 
better ecological status than sites with an intensive management. Based on these fi ndings, we searched 
for fi ve stretches were riparian vegetation management could be changed from intensive to moderate. The 
effects of changing management were monitored for macrophytes, invertebrates and hydromorphological 
conditions. After two years, we observed already positive effects on number of invertebrate species and 
macrophytes. For spreading these results more broadly, we initiated a consultant project together with the 
local water boards and acquainted more stretches were vegetation management could be changed after 
the head of water boards were convinced that this is a positive measure which will not affect the discharge 
under high fl ow conditions. Within this project we trained workmen in doing the riparian vegetation man-
agement more sensitive in respect of plant and animal species. Altogether our approach is widely accepted 
by local water boards, because there ideas and fears are treated seriously by scientists, project managers 
and administration. Together we hope changing the ecological status of rivers within time.
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The perspective of use of the ecohydrology for the reduction of 
the transport and accumulation of selected micropollutants in the 
river ecosystem

Magdalena  Urbaniak1, 2, Edyta  Kiedrzyńska1, 2, Marek  Zieliński3, Maciej  Zalewski1, 2

1 European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland
2 Department of Applied Ecology, University of Lodz, Poland
3 Nofer Institute of Occupational Medicine, Lodz, Poland

E-mail: m.urbaniak@unesco.lodz.pl

The plethora of data on a transfer of micropollutants along a river continuum suggest a concomitant per-
manent increase in their concentration downstream. This can determine their further accumulation in the 
marine environment, especially in seas of low water exchange and high catchment area like the Baltic Sea 
and create a need to undertake the requisite steps in order to diminish these processes. 

According to the ecohydrological theory, the reduction of threats may be achieved by integration of 
various types of the biological (e.g. land cover structure, biodiversity) and the hydrological regulations (e.g. 
water regime regulation by construction of reservoirs) at the basin scale. 

The obtained results of the transport of micropollutants (PCDDs/PCDFs, PCBs) along the river con-
tinuum confi rmed the increase in their concentration downstream. The further research showed also that 
reservoirs located along the river course play a role as traps for suspended matter and, consequently, for 
associated chemical toxicants, thus improving the water quality in downstream and coastal zones. The 
performed analysis confi rmed the signifi cant decrease in the concentrations of the fi ve homologue groups 
of PCDDs/PCDFs congeners (tetra-, penta-, hexa- hepta- and octa-CDD/CDF) along the three large lowland 
reservoirs (Sulejow, Wloclawek and Jeziorsko). Also in the case of small urban ponds (Sokolowka cascade 
reservoirs), the high rate of PCDDs/PCDFs sediment accumulation was observed. 

Our observations lead to the conclusion that concentration of the micropollutants and their transfer 
along the river continuum can be diminished by reservoirs in which pollutants concentrations are reduced 
by sedimentation, deposition and further biodegradation by microorganisms activity and photolysis. This 
may improve the ecological status of the river ecosystem below the dam and reduce the impact of micro-
polluatnts on the coastal area, which is concordant with the European Parliament and the Council Direc-
tive no. 2008/56/EC. The river itself is not such an effi cient reducer of micropollutants concetration as the 
numerous publications demonstrated an increase in their concentration along the continuum. 
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Migration pathways and areas of phosphorus accumulation within the catchment can be determined using 
methods based on GIS (Geographic Information System). This paper will present a method for estimating 
phosphorus loads to surface waters using SWAT (Soil and Water Assessment Tool). 

SWAT is a physical model of the river basin structure, that describes the relations between the input 
and output parameters using physical equations (Neitsch et al. 2004). Model can also be used to predict 
catchment response to changing conditions and enables to specify the impact of land use on water quality 
and pollutions loads to each sub-basin. SWAT modeling enables analysis of spatial differentiation of nutri-
ents and pesticides loads, erosion and sediment transport, as well as the components of the hydrological 
balance for the smallest units occurring within the catchment – hydrological response units.

The conducted analysis will concern Zbrzyca catchment, which is a component of the Brda River hy-
drographic system. With regard to the land use almost 65% of Zbrzyca catchment is forested (mainly with 
evergreen forest) and slightly more than 12% of the catchment area is arable land. 

In presented work authors concentrated on analysis of one of nutrients – phosphorus, which, in com-
parison to nitrogen, is an element much weaker migrating within the soil. Despite the small migration of 
phosphorus in the soil, its contents in surface waters is signifi cant (Rauba, Rauba, 2011). In the fi rst stage 
of surface runoff phosphorus compounds are dissolved, followed by desorption and extraction from the 
soil by rainwater. In the second stage phosphorus compounds are migrating (Durkowski 1997). Using the 
model for estimating phosphorus loads in the individual sub-basins of Zbrzyca catchment facilitate indica-
tion of the areas, where the phosphorus loads to surface waters is the highest and consequently identify 
the sources of pollution within the catchment, and associate them with the land use and soil types.

The research carried out so far suggested that the main sources of eutrophication caused by phospho-
rus in the Zbrzyca catchment are pollution areas, mainly related to the agricultural land use kept in part of 
the catchment.
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A complex analysis of topics related to the natural environment quality requires a multi  disciplinary ap-
proach, where beside basic environmental engineering techniques, it is also necessary to use advanced 
mathematical methods and computer techniques for predicting the size and range of emission sources and 
quality control of the aquatic environment. 

A three-dimensional computational fl uid dynamics model (ANSYS FLUENT 14.0) was applied to es-
timate the hydrodynamic condition in the Sulejow Reservoir. According to our knowledge there were no 
earlier trials of fl ow simulation in a storage reservoir several kilometers long with numerical grid with mil-
lions of elements, which was solved in this work.

A hexahedral mesh with over 11 million cells was used with accurate depiction of basin bathymetry 
and inlets and outlet geometry (Fig. 1).

Modeling of single-phase fl ow in steady-state conditions was performed to simulate behavior during a 
period when conditions are isothermal. k- ω SST turbulence model was applied to determine mean hydro-
dynamic parameters in every month of the reference year. The results generated by the model indicate that 
the fl ow fi eld in the Sulejow Reservoir is transient in nature, containing turbulent structures and swirl fl ow. 
Analysis of the fl ow velocities show that main path of fl ow is approximately along the Pilica River (Fig. 2).

    

The eutrophication model of WASP (Water Quality Analysis Simulation Program version 7) was applied 
to simulate the complex nutrient transport and cycling in the Sulejow Reservoir. Pattern of diurnal variation 
physicochemical and biological phenomena in the reservoir was obtained. As an example of the calcula-
tions, results for the dissolved oxygen were shown. Good correlation between the measured and calculated 
values was obtained, which is a result of application of realistic hydrodynamics in the lake, determined 
from the CFD calculations in the WASP analysis.

Fig. 1. The geometry of the Sulejow Reservoir 
with tributaries: Inlet 1 – Pilica River, Inlet 2 
Luciaza River and dam-outfl ow.

Fig. 2. Contours of velocity fi eld (m/s) in the Sulejow 
Reservoir in December 2007. 
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According to the “natural fl ow paradigm”, any departure from the natural fl ow condition will alter the river 
ecosystem. These fl ow regimes have been modifi ed by anthropogenic interventions and climate change 
is expected to cause additional impacts by altering precipitation extremes. This study aims at evaluat-
ing the hydrologic alteration caused by dam construction and climatic changes in a monsoon dominated 
mesoscale river basin in India. To analyse the natural fl ow regime, 15 years of observed streamfl ow 
(1951-1965) prior to dam construction is used. Future fl ow regime is simulated by a validated hydrologi-
cal model Soil and Water Assessment Tool (SWAT), using four high resolution (25 km) Regional Climate 
Model (RCM) outputs for the near future (2021-2050) based on the SRES A1B scenario. Finally, to quantify 
the hydrological alterations of different fl ow characteristics, the Indicators of Hydrological Alteration (IHA) 
approach is used. This approach enables the assessment of ecologically sensitive streamfl ow parameters 
for the pre and post impact periods. Results of our analysis indicate that fl ow variability in the river has 
been signifi cantly reduced due to dam construction with monsoon high fl ows being considerably reduced. 
The minimum fl ows during non-monsoon months are expected to be further lowered under future climate 
scenario aggravating impacts due to anthropogenic intervention. In a changing climate adaptive river 
basin management will be necessary for the viability of riverine ecosystems of such modifi ed river basins.
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Water is one of the most important chemical compounds which enables life on Earth. Increasing number of 
human migration, climate changes and agriculture development cause water contamination (mechanical, 
chemical and biological). That is why, people are facing the problem connected with keeping water clean 
and free from any harmful substances or microorganisms.

 Microbial contamination of drinking water might cause disease outbreaks. Organisms which are found 
in water are: bacteria e.g. Escherichia coli, Legionella, Helicobacter pylori or Salmonella typhi, viruses 
e.g. hepatitis A or E virus, protozoa e.g. Giardia or Cryptosporidium or parasites. It is predicted that water 
sanitation and hygiene might be responsible for 4% of all deaths caused by: diarrhoeal diseases, schisto-
somiasis, trachoma, ascariasis or other water related diseases. In this case water quality should be deter-
mined during the entire drinking water production process from collecting information of the source water, 
effi ciency of treatment, distribution system and meet all regulations and standards physical, chemical and 
microbiological testing. Usually to investigate if the drinking water is contaminated by microorganisms 
indicators are used. As an indicator might be used E. coli which level informs about bacterial patho-
gens presence, Coliphages (phages present in E. coli) used as an indicator of enteric viruses presence or 
Clostridium perfringens which informs about parasitic protozoan and enteric viruses presence. The level 
of indicator microorganisms in analyzed water is related to amount of pathogenic ones. Great progress in 
biotechnology enables to use modern, more sensitive and easier in use methods to examine whether the 
water sample is microbiologically contaminated or not and where the outbreak began. The most frequently 
used methods are genetic, immunological and molecular ones. Thanks to PCR (Ploymerase Chain Reac-
tion) combined with hybridization it is possible to track down pathogens. Microarrays and biosensors are 
on horizon and seems to be very useful in determination of biological contaminations. 

New molecular techniques are expected to be the fastest and the most effective way to monitor and 
detect microbial contamination in water. Because nowadays pathogens are more resistant to treatment 
that is why not only became they more hazardous in developing countries but also in highly developed 
countries. 
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For the last few decades the quality of natural water has been worse mainly due to emission a lot of chemi-
cal contaminants to aquatic environment.�Pollution of water by trace amount of anthropogenic chemicals 
has a hazardous impact on development of plants and animals as well as on human health. Particular 
attention should be paid on the compounds belonging to the class of highly toxic substances, showing 
carcinogenic and mutagenic activity and disrupting regular functions of endocrine glands – endocrine 
disrupting compounds. Searching of effi cient degradation methods this type of pollutants is of interest to 
many research centers in the world.

This work presents the results of studies on the degradation of endocrine disrupting compound – bu-
tylparaben (BP) in aqueous solution using photochemical methods: photolysis by UVC and VIS irradiation, 
advanced oxidation in H2O2/UV system and photosensitized oxidation. The degradation processes was car-
ried out in different type of water matrix: natural water from Sulejow Reservoir, simulated natural water 
with humic acids and buffered solution. The aim of these studies was to check the infl uence of presence 
of organic and inorganic matter on the removal of target compound from water.

According to our results, the presence of these constituents in water did not infl uence on direct photol-
ysis by UVC and slightly increase BP depletion rate in H2O2/UV system. In case of photolysis by visible light 
and photosensitized oxidation the addition of natural water matrix causes the acceleration of reaction rate.
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ERASMUS MUNDUS Master of Science in Ecohydrology (ECOHYD, www.ecohyd.org), as a unique master 
course focusing on an innovative vision for sustainable water-landscape level management, promotes 
life-long trans-disciplinary education in ecohydrology (EH, UNESCO IHP) for Society-Nature harmoniza-
tion purpose (Columbus Declaration 2012). ECOHYD programme, based on an EH concept that integrates 
understanding of biological and hydrological processes at a catchment scale in order to create a scientifi c 
basis for a cost-effective, systemic and a socially acceptable approach to the sustainable management 
of water resources in a variety of ecosystems and climatic zones, combines an environmental function 
with an human ethics and cultural appreciation. To cover the geographical diversity the studies are led 
by the High Educational Institutions (HEI) in diverse parts of the world: Europe (Portugal – University of 
Algarve, Poland – University of Lodz, the Netherlands – UNESCO-IHE Insitute for Water Education, Germany 
– University of Kiel) and in South America (Argentina – University of La Plata, Brazil –Federal University 
of Espirito Santo). Numbers of associated partners from the world contribute to this studies. Since 2010 
in 4�editions of ECOHYD the Consortium accepted 63 students from 34 countries, 19 already graduated. 
ECOHYD students already started to publish conceptual reviews related to EH and alumni are recognized 
when applying for a phD studies or an employment in a water resources management area.
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Wetlands are by their nature a unity of water and soil environments, and the native microbial habitat is the 
entire water to sediment to soil continuum. The object of investigation was the Srebarna Lake located on 
the right bank of the Danube between river-km 391 and 393. Three observations were carried out: in Sep-
tember 2010, after a big fl ood had kept the adjacent area under water for 3 months; in September 2011, 
after a very dry period had transformed large parts of the lake bottom into shore, again for 3 months; in 
September 2012, after an even bigger summer drought.

The spatial distribution of the numbers of six trophic microbial groups was studied in water, sediment 
and soil samples from the center of the free water and along two transects of the peripheral littoral and 
the shore. The studied groups were as follows: carbophilic and ammonifying microorganisms degrading 
and mineralizing the organic matter, ammonium oxidizing and nitrate reducing microorganisms control-
ling the nitrates, and autochthonous and olygotrophic microorganisms involved in humus formation and 
transformations.

The viable counts of all microbial groups were distributed in a similar manner in the three observations, 
revealing that the organic matter decomposition and mineralization were shifted to the bottom and to the 
littoral periphery of the lake. The “wet” and “dry” situations differed most distinctly by absolute microbial 
numbers and not so much by their spatial distribution. The results could shed some light on the intimate 
mechanisms of the fl ood-pulse effect on biological processes in wetlands.

Key words: Srebarna, microorganisms, fl ood-pulse effect
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Biological sequencing reactors used for biological wastewater purifi cation by the activated sludge method 
are called sequential batch reactors (SBR). They work under standard technological conditions in anaerobic 
and aerobic processes allowing removal compounds of carbon, nitrogen and phosphorus from wastewater. 
The advantage of this technology is the possibility of conducting experiments with optional schedules 
adapted to the type and character of treated wastewater.

A characteristic feature of the SBR reactors is fact that all wastewater treatment steps are carried out 
in one chamber, which necessitates a smaller area than fl ow wastewater treatment plants. Therefore, the 
SBR operate in cycles consisting of individual phases of the purifi cation process. The work agenda of the 
laboratory SBR reactor was established at 2 cycles per 24 hours, which consisted of the following phases: 
fi lling (0.5 h), react: mixing (2.0 h) and aeration (7.0 h), settle (0.5 h), decanting (0.5 h), and the idle phase 
(0.5 h). The experiment was conducted in a chamber placed in a temperature-stabilized bath at a constant 
temperature of 20°C.

The paper presents the effi ciencies of removal of selected compound nutrient pollutants, such as total 
phosphorus and ammonium nitrogen, and changes in physical pH and redox indicators, which were ana-
lysed during the experiment. In addition, this work was focused on establishing the relationship between 
the effi ciency of wastewater treatment and the variation of pollutant load during each cycle of the experi-
ment.
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The dynamics of nutrients in water passing through the mineral soils under two exotic tree species plan-
tations (Cupressus lusitanica and Eucalyptus globulus) and an adjacent Podocarpus falcatus dominated 
natural forest were examined during the main rainy season (June-September) in 2002 at Munesa, south-
eastern Ethiopia. The soil solutions collected from the different stands were dominated by Ca, NO3–N and 
Na in Cupressus plantation and by Na and Cl in the natural forest and by Ca in Eucalyptus plantation. The 
vertical patterns in median nutrient concentrations showed a decreasing trend for most of the nutrients 
under the natural forest and Eucalyptus plantation. The concentrations of Cl and Na in all forest types and 
Ca, Mg and NO3–N below Cupressus increased with increasing soil depth. Nutrient concentrations showed 
a great variation between Cupressus on the one side, and the natural forest and Eucalyptus plantation on 
the other side, especially with respect to Ca, Mg and NO3–N concentrations. The concentrations of Ca, Mg 
and NO3–N below Cupressus were 7, 3.4 and 17 times higher than under the natural forest and 2, 2.4 and 
4 times higher under Eucalyptus, suggesting that these nutrients under Cupressus are in excess of tree 
and microbial requirements. These variations among stands were mainly due to large differences in the 
subsoil (1 m soil depth) concentrations. The concentrations of Ca, Mg and NO3–N at 1 m soil depth under 
the natural forest were 8, 7 and 23 times lower than under Cupressus. The corresponding fi gures under 
Eucalyptus were 3, 4 and 81 times lower than under Cupressus. These results suggest relatively tight nutri-
ent cycling in the natural forest and Eucalyptus plantation. Potassium, Na, NH4–N and SO4–S concentrations 
were similar among the three forest types. Overall, ecosystem-specifi c patterns of vegetation composition 
and associated demand for nutrients appear to control nutrient concentrations and rates of nutrient leach-
ing in the studied forest ecosystems. 

Key words: Cupressus, Eucalyptus, nutrient leaching, soil solution
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Critical loads of lead and cadmium have been determined for four surface water ecosystems in Bulgaria 
including, LTER Petrohan site, by means of Steady State Mass Balance approach. The critical loads of 
heavy metals focus on the regional distribution of the sensitivity of the water bodies to these pollutants. 
Its structure and functions are defi ned to be at risk when the critical loads of a given pollutant are ex-
ceeded. Summarizing heavy metal removal fl uxes by trees and outfl ow from the whole catchment, the 
critical loads for Pb and Cd for surface water ecosystems have been calculated. It has been found that 
the values of critical loads of cadmium are much lower (0.81-1.02 g.ha-1.yr-1) than the critical loads of 
lead (18.19-21.23 g.ha-1.yr-1) showing that all studied water bodies are less tolerant to the pollution by 
cadmium. The biggest critical loads were computed for Petrohan catchment. Lowland critical loads were 
less than these of upland. The main reason is the small outfl ow rate which is a part of fl uxes forming 
metal uptake from the catchment area.

Comparing annual deposition data for the whole period of 2006-2008, it was found that there was a 
signifi cant decrease of both pollutants. An excess of critical loads of cadmium by its real deposition was 
established in 3 of 4 of the studied aquatic ecosystems, which implies that its emission has to be reduced 
in the near future. The critical loads of lead are not exceeded during the studied period, which means that 
there are not any risks of damage for surface waters of interest.

Key words: aquatic ecosystems, bulk precipitation, cadmium, critical loads, exceedances, lead, risk as-
sessment, surface water chemistry
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Survey of the species diversity and abundance of the water Oligochaeta fauna as a part of macrozooben-
thic communities was conducted in 15 lentic water bodies in Bulgaria. Studied sites referred to ecore-
gions 7 (Eastern Balkan) and 12 (Danubian/Pontic Province) and belonging to different types of stagnant 
water bodies. Single time samples were taken in 2011 and 2012 during the low water-level period. An 
adapted version of the multi-habitat sampling method was applied. In parallel, physical-chemical param-
eters (water temperature, oxygen concentration/saturation, conductivity, alkalinity (pH) were measured. 
Long-term changes in the Oligochaeta complex in the Srebarna Lake as part of the Bulgarian LTER net-
work were considered too.

Cluster analysis did not show pronounced type-specifi c similarity of the Oligochaeta fauna in the 
studied water bodies. In contrast, results based on the whole benthic fauna showed similarity between 
hyperhaline and transitional water bodies. In addition, the benthic community showed closer taxonomic 
resemblance in elevational gradient, while during the two studied years the Oligochaeta fauna did not dem-
onstrate such similarity. The occurrence of distribution of the non-indigenous species Branchiura sowerbyi 
was revised. 

The trophic structure of Oligochaeta Limicola in the water bodies under study was analyzed. In order 
to assess species-environment correlation, the Canoco (4.5) software package for ordination data analysis 
was used. The Oligochaeta-index was applied in the context of its approbation as one of the potential met-
rics for the ecological classifi cation of the standing water bodies.
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Understanding how bud bank composition responds to precipitation regime might be helpful for explaining 
how plants evolve and how vegetation will change under climatic change. However, how bud bank links 
to climatic change and adjust the balance between resource storage and population expansion has been 
rarely discussed. We investigated the bud bank of natural grassland along an annual mean precipitation 
gradient in Northern China. Total bud bank increased fi rst and then decreased along the precipitation gradi-
ent; Tiller buds and bulb buds could be found all along the gradient while rhizome buds and root-derived 
buds only occurred when annual mean precipitation was above 150 mm; All buds increased signifi cantly 
with the increasing annual mean precipitation (p < 0.05) except for bulb buds; Compared the trends of 
bud density changed along the gradient, sensitivities of different bud bank types to precipitation variability 
were: rhizome buds>tiller buds>root-derived buds>bulb buds. Data indicated that 1) bulb buds were more 
resistant to environmental stresses; 2) expanding-type bud bank (rhizome buds) are more sensitive to 
environmental stresses and play important roles in community assemblage under suitable conditions; and 
3) storage-type bud bank (bulb buds) are essentially important for population maintenance and regenera-
tion and species processing bulb buds might dominant the local plant community when environmental 
pressures exist. Therefore, the responses of different bud bank types to precipitation variability and the po-
tential trade-off between storage and expansion for different bud bank types could be used for explaining 
the current vegetation geophysical distribution pattern and predicting community dynamic under climatic 
change.
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Evaluation of fi sh assemblage environment in Huwazah marsh, 
Iraq using Integrated Biological Index
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2 Department of Biology, College of Science, University of Basrah, Iraq
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An Fish Index of Biotic Integrity (FIBI) was used to assess the status of the fi sh assemblage of Huwazah 
marsh, Iraq from October 2005 to September 2006. IBI scores were calculated from 14 separate assem-
blage metrics based on the species richness, species composition and trophic guilds. After more than two 
years of restoration activities and improved water quality, the state of the fi sh community in Huwazah 
marsh was fair (IBI = 53.2%), and better than the other marshes after four years of restoration. The results 
revealed that no substantial improvements have been recorded during the late years of restoration, refl ect 
that the environment is still fragile and need time to be recovering. 
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Characteristics of soil freezing and thawing and its response to 
global changes in Horqin sandy land

Ala  MuSa, Qin  Zong, Cunyang  Niu
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Early studies have sho wed that soil freeze-thaw cycles can produce various effects on the surface energy, 
water cycle fl uxes and soil physicochemical properties. In this study, we examined freeze-thaw cycles us-
ing soil temperature data from 1981 to 2011 in Ulan’aodu region of Horqin sandy land in Inner Mongolia, 
China, aiming to show the characteristics of soil freezing and thawing and its response to global changes. 
The results showed that soil freeze-thaw cycles mainly occurred in March and November. Soil freeze-thaw 
cycles at different depths showed different trends, more freeze-thaw cycles and larger freeze-thaw ampli-
tude occurred in the upper layers than in the deeper layers. During the 31 years, the signifi cant trends in 
soil freeze-thaw cycles and soil temperatures at several depths were presented: soil freeze-thaw cycle fre-
quencies showed a decreasing trend with time, and the highest value of freeze-thaw cycles were observed 
at a depth of 5 cm (except 0 cm); the freeze-thaw cycle amplitude showed a decreasing trend over the 
years, and the largest freeze-thaw cycle amplitude was observed at 0 to 5 cm depth. A signifi cant abrupt 
freeze-thaw cycle frequency and amplitude decrease took place in 1997. When predicting the changes of 
freeze-thaw cycle frequencies, the combined impact of changes in air temperature, precipitation and other 
climatic variables on soil thermal regime should be considered as well. 

Key words: Horqin sandy land, soil freeze-thaw cycles, soil temperature, global changes
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Changes in fl oristical characteristics of coniferous stands under 
climatic and human pressure

Aldona K.  Uziębło1, Tomasz  Staszewski2, Danuta  Limanówka3

1 Silesian University, Faculty of Biology and Environmental Protection, Katowice, Poland
2 Institute for Ecology of Industrial Areas, Katowice, Poland 
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Investigations at three LTER sites: Brenna (SI000530), Słowiński NP (SI001469 – SPN), and Tatrzański NP 
(SI001472 – TPN) have been carried out since the nineties of 20th century.

The investigated sites have undergone natural and human pressures e.g. a borer attack followed 
by stand felling and skidding (Brenna) and fl uctuations of the groundwater level due to changes in local 
economy profi le (SPN) in the last twenty years. 

A decreasing trend in acidic deposition to the ecosystem was particularly pronounced in Brenna. It was 
manifested in the increase of nutrients concentration in soil solution.

Large fl uctuation of mean temperature (especially in winter) and precipitation (summer and winter) 
both in montane (Brenna and TPN) and coastal (SPN) sites was observed, however with no signifi cant dif-
ferences between them in the general trend. 

The largest changes in phytocoenosis structure were observed at the Brenna site (clear cutting). After 
the initial increase in the share of the non-forest species, present fl oristic composition stabilizes towards 
mixed coniferous forest with a favorable system of changed environmental conditions. At the other sites 
phytocoenosis structures are relatively stable, however periods of instability were observed due to unfa-
vorable weather conditions – wet summer after dry, sever winter in TPN and dry winter and very dry sum-
mer in SPN site.

Acknowledgment: This research was supported by the Life+ Project EnvEurope and the Polish Ministry of 
Science and Higher Education, grant No. N N309 193037.
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Characteristics of water features in the montane catchment 
covered with spruce stand in Brenna (the Silesian Beskid)

Tomasz  Staszewski, Piotr  Kubiesa, Włodzimierz  Łukasik
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Results of comparative studies on chemical composition of bulk deposition, throughfall, soil solution and 
run-off water carried out in 1994 and 2012 in a 50 ha catchment of the Wilczy Potok in Brenna (LTER site 
No SI000530, and research site of the EnvEurope project) are presented.

Up to the nineties of 20th century, forests of the Silesian Beskid were under severe impact of high air 
pollutants loads transported mainly from Upper Silesian and Ostrava industry regions. In 2006, intensive 
felling and skidding works in declining forest stand combined with its reconstruction were carried out.

All these activities affected the quality of water in the catchment. 
Comparison of data for the years 1994 and 2011 demonstrated a decrease in the concentration of 

acidogenic compounds (NO3
-, SO4

2-, NH+) and lead ions together with an increase in the concentration 
of alkaline cations in bulk deposition. A high drop in the concentration of acidic compounds particularly 
sulphate ions was also found in throughfall. Mean annual pH of the throughfall water increased from 3.5 
to 5.14 in 1994 and 2012, respectively. It has been refl ected in the quality of soil solution as an increase in 
concentration of nutrients observed during the two decades. The increase in the pH value of soil solution 
from 4.4 to 5.7 in 1994 and 2012, respectively, resulted in a decreased concentration of lead and cadmium 
available for plants. 

Presently the concentrations of nitrates, magnesium and calcium in the run-off are lower compared to 
1994. The decrease in the amount of nutrients removed from the catchment area is a positive trend as far 
as a reconstruction of forest stand is considered. 

Acknowledgment: This research was supported by the Life+ Project EnvEurope and the Polish Ministry of 
Science and Higher Education, grant No. N N309 193037.



114
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

PS 2.10.

Dynamics of phytoplankton in the submontane dam reservoirs 
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Dynamics of phytoplancton in the submountane dam reservoirs (Zbiornik Dobczycki) comparison and eva-
luation of changes in epilimnion depending on the method of collecting. The investigation was carried out 
In Dobczyce Reservoir, located in southern Poland. Samples were collected in 2011 and 2012 (from April to 
December). This study presents seasonal variation, quantitative and vertical variation of phytoplankton in 
epilimnion layer and samples collected from layer 1 meter in Dobczyce Reservoir. Intent of this study was 
to present the variability of phytoplankton behavior in four seasons.
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Hydrological conditions as key driver of PCDD/PCDF transport – 
the case of the Pilica River 
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The main objective of this study was to quantify the transfer of PCDDs/PCDFs along the Pilica River con-
tinuum in order to estimate the loads of analyzed compounds transported by the river under different 
hydrological conditions. 

The water samples from the Pilica River were collected three times: during high, stable low water 
fl ow. The samples were taken from 5 stations located along the river continuum. Samples were purifi ed 
and analysed for 17 toxic congeners of PCDDs and PCDFs using HRGC-HRMS and isotope dilution method 
described earlier by Urbaniak et al. (2012b).

The total concentration of PCDDs/PCDFs showed that during a high water fl ow observed for the period 
of spring fl ooding in 2010 the river water samples were heterogeneous with values ranging from 21.78 
pg/L to 47.85 pg/L. The samples collected at the stable water fl ow during the summer season of 2010 were 
characterised by lower concentrations comparing to the previous period as the obtained values ranged 
from 15.50 pg/L up to 38.89 pg/L. The lowest concentrations were obtained during the low water fl ow in 
summer 2012 with the minimum and maximum concentration of 15.40 pg/L and 21.34 pg/L, respectively. 

The obtained results calculated in order to obtain the annual load of total and TEQ PCDDs/PCDFs con-
centration into the Vistula river ranged between 28.69 to 51.45 g/year for total and 1.52 to 6.45 g/year for 
TEQ concentration in period of low and high water fl ow, respectively. The achieved loads demonstrated the 
high impact of hydrological conditions on the PCDDs/PCDFs concentration and loads. 

Acknowledgements: The research was supported by the Polish Ministry of Science and Higher Education, 
Project: N N305 365738 “Analysis of point sources pollution of nutrients, dioxins and dioxin-like com-
pounds in the Pilica River catchment and draw up of reclamation methods”.
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Adrianna  Wojtal-Frankiewicz1, Andrzej  Kruk2, Zuzanna  Oleksińska1, 
Katarzyna  Izydorczyk3, Piotr  Frankiewicz1, 3

1 Department of Applied Ecology, Faculty of Biology and Environmental Protection, University of Lodz, Łódź, Poland
2 Department of Ecology and Vertebrate Zoology, Faculty of Biology and Environmental Protection, University of Lodz, Łódź, Poland
3 European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland

E-mail: adwoj@biol.uni.lodz.pl

The infl uence of abiotic and biotic factors on the population dynamics of Daphnia longispina was investigat-
ed between 1999 and 2008 in the lowland Sulejow Reservoir (Central Poland). In 412 sampling terms (STs), 
the biomass of Cyanobacteria, densities of D. longispina and predatory Leptodora kindtii, concentration of 
chlorophyll a, water temperature, infl ow and retention time, were assessed weekly at three sampling sta-
tions situated along the longitudinal reservoir axis. Due to high variation in the studied parameters between 
years, and their often non-linear relationships, our long-term data were analysed using a self-organising 
map (SOM). Results indicated that Daphnia density was dependent on abiotic factors (temperature, infl ow, 
retention time) in spring, while during summer their population dynamics were shaped by biotic conditions 
(mainly quality and quantity of food). Abundance of Cyanobacteria was closely related to the water infl ow 
and retention time within all seasons. In a spatial gradient the most fl uvial station was characterised by a 
lower frequency of cyanobacterial blooms than the two more lacustrine stations, which was opposite to 
Daphnia and L. kindtii spatial distribution. The importance of hydrological parameters in seasonal plankton 
dynamics in a dam reservoir, shown by our results, complement the widely accepted pattern proposed by 
the plankton succession model for lakes, PEG (Plankton Ecology Group). Determination of regularity in the 
plankton seasonal succession over the ten year study period was possible by application of a SOM, which 
is why we recommend it as an appropriate method for analysing complex spatial and temporal changes in 
abiotic and biotic factors in reservoir habitats.
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Long time series of runoff variation in a typical watershed of 
Loess Plateau

Xinxiao  Yu, Dengxing  Fan

School of Soil and Water Conservation, Beijing Forestry University, Beijing, China
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Based on the runoff data from 1962 to 2008, the runoff variation in the typical watershed-Jihe (1,019�km2), 
located in the third sub-region of the Loess Plateau, was analyzed to further enhance our understanding 
on the impacts of land uses on hydrological elements. The results showed that the mean annual discharge 
achieved about 7.5 × 107 m3; the average runoff depth was 76.15 mm; and the maximal and minimal 
runoff depths were 247.3 and only 1.7 mm respectively. It was observed that they presented evident down-
trend during the research period, particularly since the late 1980s. The annual and inter-annual distribu-
tions of runoff were greatly unbalanced; the runoff between June and October accounted for approximately 
70% of the yearly runoff, and the variation coeffi cients of annual and inter-annual distribution reached 
1.13 and 0.75 respectively. It is concluded that the reasons infl uencing runoff changes are mainly caused 
by land use and cover change (LUCC) and climatic changes such as those involving precipitation and air 
temperature, especially in the late 1980s the activity of the conversion of sloping farmland to terrace dra-
matically impacted the runoff generation and routing processes in the watershed. Therefore the response 
of hydrological elements to LUCC is a signifi cant research point in the future.
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Study on the Impact of Drought on Vegetation Growth in Haihe 
River Basin of China from 1982 to 2012
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With global warming, an increase in drought is expected for many parts of the world. In addition, serious 
droughts of lower water availability threaten people’s living environment, in particular a signifi cant impact 
on agricultural production and freshwater supplies. Previous studies show there is a severe drought every 
2 to 3 years in Haihe River Basin of China. With the development of society and rapid increase of popula-
tion, there are greater demands for water and faster industrial developments in Haihe River Basin of China. 
This situation is beyond a water shortage or crisis and aggregates the serious scientifi c, technical, ecologi-
cal, economic and social issues surrounding water scarcity for now and the years to come. According to 
vegetation growth data derived remote sensing imagery, meteorological data and water resources data 
of Haihe River Basin from 1982 to 2012, different regions and temporal changes of the Haihe River Basin 
drought and vegetation growth conditions were compared. The conclusions show that there is no great 
change of vegetation growth condition in the past 30 years, spring drought shows the highest frequencies, 
while summer drought show lowest frequencies, winter drought show the most serious. Among different 
types of drought, spring drought is the most serious factors that weaken the growth of vegetation. The 
study can give the measures and guidelines to alleviate the water shortage and fi ght against the drought.
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and water conservation forests on the hilly loess plateau, China
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Soil moisture is not only one of the most valuable natural resources on the Loess Plateau, but also the most 
important factor infl uencing vegetation restoration. Dynamics of Soil water under the secondary forests, 
Robinia pseudoacacia plantation on slope and Pinus tabulaeformis plantation on terrace were monitored 
with EnviroSMART monitoring system every 30 minutes at 10 cm intervals in the 0-110 cm, 130 cm and 
150 cm soil profi le during the whole growing period. Results showed that seasonal average soil water stor-
age in 0-150 cm layer under secondary forest was very close to that under Pinus tabulaeformis plantation 
on terrace, which was much more than that under Robinia pseudoacacia plantation. Soil water content 
kept increasing vertically with depth under the secondary forest but decreased with depth under terraced 
Pinus tabulaeformis plantation. There is no signifi cant difference in 0-70 cm soil profi les between Robinia 
pseudoacacia plantation and the secondary forest, but serious water depletion existed below 70 cm under 
the former. Soil moisture varied more greatly under Robinia pseudoacacia plantation than the other two 
forests during the growing season and more greatly in upper layer than the lower layer. It suggested shows 
that secondary forest is favorable than Pinus tabulaeformis and Robinia pseudoacacia plantation for vege-
tation restoration on the semiarid loess plateau, taking soil desiccation into account. Terrace could increase 
soil water in upper layer and is helpful to soil water restoration by retain surface runoff, but it is not enough 
to satisfy the demand of Pinus tabulaeformis plantation, which resulting in depleting the lower soil layer.

Key words: secondary forest, plantation, water storage, soil water content, the loess plateau
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Microtopography may infl uence distribution of forest through effect on rain redistribution and soil water 
distribution, which is the only water supply and most important factor infl uencing forest growth. The height 
and the diameter at breast height (DBH) of all individual trees and the characters of microtopography on 
two shady slopes (Slope A, 5ha without microtopography; Slope B, 10 ha with microtopography) were 
investigated in the semi-arid Loess plateau, China, to analyze the effects of microtopogaraphy on spatial 
pattern of forest stand. The intra and interspecifi c spatial association patterns were analyzed using Ripley’s 
K(r) function, and the difference of growth characteristics of tree species was compared by least signifi cant 
difference (LSD). The results showed that: 1) the aggregation intensities of tree species on slope A were 
smaller than those on slope B, and the maximal aggregation radiuses of tree species in the slope A were 
larger than those on slope B; 2) the association patterns between Robinia pseudoacacia Linn and Pyrus 
betulifolia Bunge, Armeniaca sibirica Lam, Populus simonii Carr, and Ulmus pumila Linn respectively and 
Populus hopeiensis Hu et Chow and Ulmus pumila Linn varied from strong negative association at micro-
topography scales to positive association at slope scales and the others were no association on slope B; 
however, the association patterns of tree species were strong negative association on slope A; and 3) the 
means of height and DBH of tree species in platform, gully and collapse were larger than those on uniform 
slope. 

Fig. 1. Maps of the study plot with location of all the a  dult trees



121
Ecohydrology, Biotechnology & Engineering

Towards the Harmony between Biogeosphere and Society
on the basis of Long Term Ecosystem Research

Symposium organised within
The United Nations International Year of Water Cooperation 2013

PS 3.2.

The use of chemically treated organic recycling materials for 
enhancement of purifi cation freshwater 

Katarzyna  Dziedziczak1, Bogusław  Kowalski1, Agnieszka  Bednarek2,3, 
Sebastian  Szklarek2, 3, Maciej  Zalewski2, 3

1 Institute for Sustainable Technologies National Research Institute, The Textile Technologies Department in Lodz, Łódź, Poland
2 European Regional Centre for Ecohydrology PAS u/a UNESCO, Łódź, Poland
3 Department of Applied Ecology, Faculty of Biology and Environmental Protection, University of Lodz, Łódź, Poland

E-mail: katarzyna.dziedziczak@gmail.com

Phosphorus supplying the water ecosystem comes mainly from erosion process in agriculture areas and 
point sources. The reversing a degradation of freshwaters demands integrating many disciplines of sci-
ence. The reduction of the phosphores pollution is being performed by the method of precipitation and sed-
imentation. Phosphorus exhibits the high chemical affi nity to the calcium (Ca2+), iron (Fe3+) and aluminum 
(Al3+) ions.The aim of the study was to build system solution which include fi lter bed which was made of 
the suitable prepared phytogenic materials (straw, fl ax, harl) derived from different production process and 
recycling. Filter bed also contain the connected additionally or interchangeably calcium, iron and aluminum 
compounds that bonding the phosphorus.

Results of applying innovative system solution based on natural fi brous gives possibility of very effec-
tive purifi cation of water from phosphorus. The highest purifi cation effect was observed for fi lter bed which 
contain calcium ions, even to 95%.

The authors are grateful for fi nancial support given by NCBiR: No. Nr N R14 0061 06/ 2009 GEOWŁÓKNA 
– Development of model geofi brous, biodegradable, biological deposits for recultivation nitrogen and phos-
phorus in threatened areas of agricultural landscape.
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Toxic cyanobacterial blooms, which are a consequence of accelerated water eutrophication process, pose 
a serious threat to humans and aquatic organisms and are one of the most diffi cult to control phenomenon. 
Full understanding of the complex process of cyanobacterial bloom dynamics requires applying and under-
standing of the interactions between hydrology and biota, taking into account a range of techniques from 
the molecular to the catchment scales (Ecohydrology concept). The aim of this study was to understand: 
1) how environmental conditions can contribute to formation of Microcystis dominated blooms in lowland, 
dam reservoirs in temperate climate – Sulejow Reservoir (SU), with the use of quantitative molecular 
monitoring, and 2) what is the role of toxic Microcystis genotypes in the bloom functioning. Two year, sea-
sonal monitoring (2009 and 2010) showed, that the retention time was a key factor for the development 
of cyanobacteria in SU. Its shortening caused poor conditions for cyanobacterial growth in terms of low-
er water temperature and water masses instability. This was reflected in the analysis of cyanobacterial 
biomass and 16S rRNA gene quantity, which were found to be lower in 2010 that in the year 2009, where 
environmental parameters were favorable. In turns the mean number of toxic Microcystis genotypes in 
the total Microcystis reached 1% in 2009, and in 2010, the number increased up to the maximum 70%. 
Despite signifi cant differences in the biomass of cyanobacteria in 2009 and 2010, the mean microcystins 
(MCs) concentration and toxicity stayed at a similar level of approx. 1 μg L-1. Present fi ndings may indicate 
that Microcystis can regulate the number of toxic genotypes, and in this way adjust the whole bloom to be 
able to produce MCs at the level which is necessary for its maintenance in the Sulejow Reservoir under 
stressful hydrological conditions. Additionally, statistical analysis showed that the number of Microcystis 
bloom in both years of monitoring could be predicted on the basis of total and dissolved phosphorus con-
centrations and water temperature. 

Study supported by the National Science Centre, the project number NN 305 096 439 Explanation of cause-
effect relationships between the occurrence of toxigenic cyanobacterial blooms, and abiotic and biotic 
factors that particular focus on the role of viruses and bacteria.
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Cyanophages are viruses which infect cyanobacteria, they have a signifi cant ecological impact on fore-
named organisms. One of the most well-known cyanophages, represented by the Myoviridae family, is the 
strain of Ma-LMM01, which infects the freshwater cyanobacteria, Microcystis aeruginosa. This phage was 
discovered in Japanese water bodies as a parasite of mentioned cyanobacteria. The aim of the present 
study was to identify cyanophages in two reservoir dams in Central Poland, where cyanobacterial blooms 
occur regularly. Moreover, the dependence of occurrence between cyanophages (g91 gene) and cyano-
bacteria (16S rRNA gene), including toxic genotypes (mcyA gene), was determined. Results indicated on 
homology of cyanophages from Polish reservoirs (≥ 90%) to the strain of Ma-LMM01. Furthermore, cyano-
phages were distributed in both investigated reservoirs only after Microcystis blooms occurred. Neverthe-
less, it seems that toxic genotypes of cyanobacteria did not infl uence the occurrence of phages. The further 
research about cyanophages, isolated from Polish reservoirs, is necessary to obtain an understanding of 
their ecological impact on cyanobacterial blooms. In future they might contribute to enclose the phage-host 
system as one of the elements of the transdisciplinary prevention of harmful cyanobacterial blooms.

Study supported by the National Science Centre, the project number NN 305�096�439.
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Introduction
Most large brown seaweeds are potential sources of alginates. Alginates can be used for production of mi-
crocapsules. Due to their structure and properties, microcapsules are now widely used in many industries. 
They can contain valuable components protecting them from degradation caused by environmental fac-
tors or technology, such as pressure, temperature, and oxidizing agents (ferrous, copper). Microcapsules 
are widely used in various industries, for example in pharmaceutics, medicine, food, cosmetics, building 
industry and as temperature indicators.

Materials and methods
For the investigations, two types of sodium alginate (G39 and G63) and calcium chloride were used. The 
study included measurements of deformation of alginate capsules and measurements of surface tension 
in alginates used for manufacture of capsules.

Results
The level of deformation of alginate capsules made of alginate G63 is lower than in the case of alginate 
G39, because alginate G63 has a larger number of cluster structure domains that are organized by a 
greater amount of Ca2+ ions. Alginate solutions show surface-active properties, because surface tension 
decreases with time. The measurements show that there is a larger decrease in surface tension for higher 
alginate concentrations.

Conclusions
The studies have shown that alginate capsules made of alginate G63 formed structures with higher resist-
ance.

The investigations have shown that the sodium alginates have surface-active properties. This is prob-
ably due to the presence of naturally occurring bacteria in algae from which alginates are produced.
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CYANOCOST (COST Action ES 1105) is a European network for “Cyanobacterial Blooms and Toxins in Water 
Resources: Occurrence, Impacts and Management”, operating in the framework of European Coopera-
tion in Science and Technology (COST). The extensive network is active from 2012 to 2016 and currently 
encompasses research, academia, industry and stakeholder partners from 28 European countries plus 
the USA. The main objective of CYANOCOST is to increase, disseminate and harmonize capabilities across 
Europe for the risk management of cyanobacteria and cyanotoxins in water bodies, by establishing strong 
and synergistic links between academia, authorities, industry and citizens. The network compiles and inte-
grates experience, identifi es research needs and gaps, focuses on solutions and disseminates data, results 
and best practices to end-users and stakeholders to protect public health, utilities, facilities and enter-
prises and hence contribute to European science, society and the economy. Participants are organized into 
four Working Groups (WGs): WG1 – occurrence of cyanobacteria and cyanotoxins; WG2 – fates, impacts 
and effects; WG3 – prevention and control measures and WG4 – end-user and outreach tools, materials 
and products. Currently, handbooks and special issues on cyanobacterial and cyanotoxins monitoring and 
analysis, molecular biological methods, in-lake control and prevention measures and water treatment 
processes are under preparation. A database to include relevant information is also under development. 
CYANOCOST additionally offers grants for Short Term Scientifi c Missions (STSMs), especially targeted to 
Early Stage Researchers (ESRs), which aims to promote the dissemination of know-how and expertise 
throughout Europe. As the CYANOCOST network expands to embrace more countries, researchers and 
stakeholders, there are numerous opportunities for interested parties to be involved in its activities. Infor-
mation about CYANOCOST can be found in www.cyanocost.com.
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Recreational areas are an essential part of urban structure due to supporting the well-being and promoting 
health of city inhabitants. As a result of increased human pressure in recent years water quality in recrea-
tional reservoirs in Łódź worsen. To halt the degradation of urban aquatic ecosystems major recreational 
reservoirs of Łódź city are subjected to the monitoring, by EH-REK project (LIFE08 ENV/PL/000517). Stawy 
Stefańskiego – the biggest recreational reservoirs in Łódź (133500 m2, 232000 m3) – are one of the priority 
areas. Based on a three-year (2010-2012) monitoring of water status we identifi ed the following evidences 
of the severe eutrophication: phytoplankton dominated by species such as Euglena spp., Chlorella spp., 
high concentration of chlorophyll a (maximum in July 2012: 133.24 mg dm-3) and the zooplankton species 
composition dominated by rotifers and copepods.. The signifi cant concentrations of nutrients fl owing into 
the reservoir (maximum concentration of nitrates 13.6 mg dm-3 was recorded in May 2010, ammonium 
nitrogen 1.5 mg dm-3 and phosphates 1.8 mg dm-3 both in June 2011) have greatly contributed to this 
water status. The effectiveness of reservoirs remediation will depend on the reduction of these pollutants 
at the infl ow to the reservoirs. Distorted trophic pyramid requires reconstruction, e.g. by creating refuge for 
planktonic fi lter feeders such as buffering zones, submerged vegetation belts and fl oating habitat islands 
and by restocking predatory fi sh species. 

Based on further monitoring and established hierarchy of factors affecting water quality in Stawy 
Stefańskiego a rehabilitation strategy will be developed. 
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Transparent exoploymer particles (TEP) are a class of particulate polysaccharides which are ubiquitous in 
seawater, surface water and wastewater. Because of their unique physico-chemical properties, interest in 
understanding the role of TEP on membrane fouling has signifi cantly increased recently. In this study, the 
contribution of TEP to reverse osmosis (RO) membrane biofouling in a NEWater plant has been investigated. 
The NEWater process is a process to produce high grade water from secondary treated effl uent using a 
dual micro (MF) or ultrafi ltration (UF)-reverse osmosis (RO) membrane process plus ultraviolet (UV) disin-
fection. In this work, the TEP profi le of water samples at different stages of a NEWater process have been 
quantitatively analyzed using fi ltration, centrifugation and liquid chromatography-organic carbon detection 
(LC-OCD). Previous work suggests an active role for TEP in the process of biofi lm formation where TEP are 
serving as hot spots for adhesion of microorganism and initiation of biofi lm formation on RO membrane. To 
fi nd the bio-adhesion effect of TEP, preliminary study involved exposing the glass slides in water samples 
for 24 hours in order to condition the glass surface with TEP. Slides were then transferred to Pseudomonas 
aeruginosa (P. aeruginosa) bacterial culture for another 24 hours. The conditioned glass slides with biofi lm 
were then analyzed using confocal laser scanning microscopy (CLSM). Our results demonstrate the effect 
of TEP on the early stages of biofi lm formation. 
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In Poland, over 60% of drinking water is taken from underground sources, in which, in recent years, a 
steady increase in the nitrate concentration is observed. Therefore, the application of modern methods 
based on environmental biotechnologies appears to be an important opportunity to increase the effi ciency 
of the purifi cation of groundwater at the ecosystem scale. Installation of denitrifying bioreactors, such as 
denitrifi cation ditches, seems to be a promising option to apply in agricultural catchments. 

Nitrate reduction is closely related to the denitrifying bacterial activity. This is the respiratory process in 
which oxidized nitrogen compounds are used by bacteria, as an alternative electron acceptors for energy 
production under anaerobic or oxygen-limited conditions. Some denitrifi ers lack genes encoding for one or 
several of the four reductases, resulting in truncated denitrifi cation pathway. In turn, incomplete denitrifi ca-
tion can lead to emission of nitrous oxide, a potent greenhouse gas. It has been hypothesized that the rates 
of denitrifi cation depends on the taxonomic composition of the denitrifying communities.

Therefore, the purpose of this study was to generate information about the bacterial population in two 
existing various denitrifi cation ditches fi lled with different source of carbon. Bacterial isolates were identi-
fi ed by assessing the ability to grow under anaerobic condition and reduction of nitrates, based on cells 
staining with Gram method, colony morphology, and sequence similarity of the selected gene fragments of 
bacterial reductases involved in denitrifi cation process.

Study supported by the National Centre for Research and Development, No. PBS1/A8/2012 MIKRAZO – 
Micro bial activators in denitrifying deposits used for the treatment of nitrate pollution for the implementa-
tion of the Water Framework Directive and the Nitrates Directive.
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Toxicity of surface sediments of the Gdansk Basin
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The state of quality of the Gdańsk Basin is under the infl uence of both the Vistula river outfl ow, as well as 
atmospheric deposition in the coastal zone. The migration of matter by inland water bodies is an effect of 
interaction of hydrogeological, physical, chemical and biological processes in the catchment area where 
environment remains modifi ed by anthropogenic activity.

In recent years we observe the excessive production of hardly degradable, hydrophobic matter which 
environment cannot handle. Bottom sediments play a relevant role in ecosystem of aquatic environment, 
constituting an area of deposition and accumulation of all kinds of chemicals in both processes – sedimen-
tation and precipitation. Due to the fact that anthropogenic pollutants (eg. pesticides, polycyclic aromatic 
hydrocarbons, polychlorinated dibenzo-p-dioxins, etc.) are compounds insoluble in water, they accumulate 
the bottom of water basins in large quantities. Toxicity of bottom sediments, considered as a general indi-
cator, can be a measure of the level of pollution of the investigated area and also can preliminary indicate 
future directions of research. 

The aim of this study was to assess the toxicity of marine sediments of the Gdańsk Basin by Microtox, 
using additionally the Arc GIS extension Geostatistical Analyst and Spatial Analyst. The toxicity assessment 
by Microtox test is based on bioluminescent properties of bacteria Vibrio fi scheri. Using the photometer the 
intensity of light emitted by the a bacterium is measured. Impurities present in a sample cause a decrease 
of a rate of bacterial metabolism and consequently reduce an intensity of luminescence. The result is given 
as an effective concentration of a sample, a concentration causing 50% decrease in a level of illumination. 
The results have been subjected to geostatistical analysis, taking into account parameters such as grain 
size, depth, latitude and longitude, distance from the coast and hot spots, etc. Obtained data have been 
interpolated and further the estimation of predicted value of toxicity of the surface sediments has been 
examined. In addition, a map of probable high and moderate toxic sediments was created.
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Anthropogenic modifi cations of the global water cycle lead to imbalance and loss of regeneration potential 
of aquatic ecosystems and adversely affect the quantitative and qualitative parameters of surface water. 
Therefore, knowledge of the self-purifi cation processes is essential for profound understanding and de-
velopment solutions through renaturization, restoration and enhancement the ecological potential. Water 
Framework Directive (2000/60/EC) defi nes the framework to achieve a good ecological status of water 
bodies. 

Better understanding of abiotic and biotic cause – effect interactions in lotic ecosystems may defi nitely 
drive to reduction of the symptoms of eutrophication towards surface water quality improvement, increase 
biodiversity and related ecosystem services. 

Research was carried out on an artifi cial stream, in the area of Field Station Tresta-UŁ in 2011 and 
2012, characterized by a diverse habitat of pools and riffl e sequence and different shading rate. In second 
year of monitoring of the “meso” scale stream with 60 m long research section, compared with the con-
trol section (60 m long), a 10% decrease in the nitrate content was observed. In addition, a comparative 
analysis of changes in water quality parameters, such as: susp. org. matter, NO3

-, DO, chl-a was con-
ducted. Research on various sections indicated the leading role of hydrological parameters, transport and 
sedimentation of organic matter, than the shading effect in a spiral circulation of the biogenic compounds. 
Studies were complemented by measurements of protein content in the sediments located in pools. The 
effect of shading is measurable by decrease of protein content in the shaded pools. 

The results emphasize the importance of the interplay a biotic structure and dynamics with hydromor-
phological factors of streams affecting the water quality especially in anthropogenic landscape. 
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It is clear that climatic variations can infl uence the biota in aquatic ecosystems, but the precise relation-
ship between environmental patterns and the metabolic rates of photosynthesis and respiration remains 
unclear. In this study we investigated how the ecological balance between aquatic production and con-
sumption in a Mediterranean type intermittent river changed under the infl uence of various environmental 
conditions. 

 The study was conducted at the Algibre River that belongs to Quarteira river Basin, South Portugal. 
This is an intermittent river and, therefore, more sensitive to changes in environmental conditions. The 
river exhibits strong seasonal variations in the occurrence of different substrate types, forming distinct 
functional habitats (mesohabitats). We measured photosynthesis rates and community respiration among 
different mesohabitats, compare them and quantifi ed the contributions of each mesohabitat to total meta-
bolic rate of the studied reach. To achieve this we measured changes in dissolved oxygen concentrations in 
situ, utilizing metabolic chambers. The series of experiments were conducted during two different seasons 
together with geomorphological survey leading to shaping of detailed habitat map corresponding to each 
period.

Preliminary results show that during both seasons the system is autotrophic, however achieving sig-
nifi cantly higher production and respiration rates during summer, when the substrate is overgrown by 
ephemeral green algae. Further correlation of metabolic rates with environmental variables and quantifi ca-
tion of the processes occurred in mesohabitats will allow for a better understanding of how this particular 
ecosystem responds to shifts in fl ow regime and increased climatic variability.
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The use of sewage sludge as a fertilizer is widespread (McLachlan et al., 1996). The amount of sludge 
used for agricultural purpose range between 25% in Germany, up to 90% in Sweden (McLachlan et al., 
1996) and 41% in Poland (Kelessidis and Stasinakis, 2012). Nevertheless, numerous studies have proved 
that sewage sludge contains pollutant from nutrients also PCBs. These pollutants produce mutagenic, 
carcinogenic, immunotoxic as well as developmental and reproductive effects in living organisms. Another 
problem is the accelerated production of urban stormwater sediments which is the result of small reten-
tion program implementation. According to Urbaniak et al. (2012), the urban sediments contain a variety 
of micropollutants with the PCBs are the most dangerous. This imply problems with further use of such 
contaminated sludge and/or urban sediments for agricultural purposes.

The main aim of the presented study was to assess the impact of municipal sewage sludge and urban 
stormwater sediments on soil toxicity and metabolism of Cucumis sativus L. The Cucumis sativus L was 
chosen due of its high ability to PCBs accumulation and thus possibility to reduction of PCBs concentration 
in soil. 

The obtained results showed an antioxidative changes in leaves of Cucumis sativus L growing in soil 
fertilized with 3 t/ha, 9 t/ha, 18 t/ha of sewage sludge and urban stormwater sediments. The analyses 
of PCBs in soil showed a decline in its concentration after 5 weeks of Cucumis sativus L cultivation. The 
reduction of PCBs concentration was as followed: 6.25%, 41.28%, 38.39%, 36.22% in the case of use of 
sewage sludge and 7.9%, 25.24%, 27.08%, 29.82% in the case of use of Sokolowka sediments. 

Acknowledgements: Scientifi c research has been carried out as a part of the projects: „Innovative resourc-
es and effective methods of safety improvement and durability of buildings and transport infrastructure in 
the sustainable development” fi nanced by the European Union from the European Fund of Regional Devel-
opment based on the Operational Program of the Innovative Economy.
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Water resource in many regions of the world are increasingly threatened by pollution mainly attributed 
from nutrient enrichment of surface water bodies and nitrate contamination of ground waters. In central 
Poland, Sulejów Reservoir is among the water bodies affected by eutrophication due to increased nutrient 
infl ux from point and non point source pollution. The objective of the study was to evaluate the effective-
ness of ecohydrological biotechnologies for reduction of groundwater nitrogen and phosphorous in Barko-
wice and Zarzęcin demosites. Denitrifi cation wall and lime stone barrier were constructed perpendicular 
to the groundwater fl ow direction at Barkowice and Zarzęcin site, respectively. Furthermore, vegetations 
ecotones were restored in the two study sites. Over the study periods, nitrate was reduced by 41% down 
slope of the wall and by 80% at the center of the denitrifi cation wall. At Zarzęcin site more than 50% the 
incoming phosphate was retained by the lime stone barrier. Additionally, vegetation ecotones accumulated 
91�kg�N/ha and 12 kg P/ha at Barkowice site, whereas at Zarzęcin site: 36 kg N/ha and 8 kg P/ha. As 
revealed in this study, with increasing anthropogenic pressures on water resources, pollutant reduction 
capacity of one type of measure could be limited. Therefore, for better water quality improvements, imple-
menting a combination of ecohydrological biotechnologies in synergetic way will more effective than either 
will be on its own.

The studies fi nanced in EKOROB project frames: Ecotones for reducing diffuse pollution (LIFE ENV/
PL/000519) fi nanced by European Community under LIFE+ Financial Instrument, National Fund�for Envi-
ronmental Protection and Water Management, and funding dedicated for science in the period 2012–2014 
and granted for implementation of co-fi nanced international project No. 2539/LIFE+2007-2013/2012/2.
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Buffer zones (ecotones), which occupy a relatively small area within a catchment, may signifi cantly con-
tribute to the improve of water quality through reduction of the nitrogen and phosphorus transport with 
both shallow groundwater and surface run-off. 

In order to quantify the processes occurring in the ecotones the naturally formed buffer zones pre-
sent in the rural part of the Pilica river catchment were monitored for groundwater quality in the transect 
between arable fi eld to ecotone, plant communities structure and seasonal changes in their biomass and 
nitrogen and phosphorous content in their tissues. 

The data of groundwater quality for the 2 years of period showed wide variation of pollution rate of 
pollution rates with biogenic elements from arable fi elds. The average of nitrates concentrations fl uctuated 
from 0.26 up to even 126 mg NO3/l. The situation with phosphates was similar and the concentrations 
ranged from 0.14 to 3.10 mg PO4/l. 

Generally, the effi ciency of ecotones in reduction was high, and it reached up to 97.1% in nitrogen 
compounds and 86.1% in phosphorous compounds. However, in the areas where input nutrients concen-
trations were low, comparable to natural background, no effi ciency of buffer zones was observed. Lower 
effi ciency was also connected with adverse hydrogeological conditions where impermeable formations 
right under arable layer were found. 

The studies fi nanced in EKOROB project frames: Ecotones for reducing diffuse pollution (LIFE ENV/
PL/000519) fi nanced by European Community under LIFE+ Financial Instrument, National Fund�for Envi-
ronmental Protection and Water Management funding dedicated for science in the period 2012–2014 and 
granted for implementation of co-fi nanced international project No. 2539/LIFE+2007-2013/2012/2.
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Modern urban environment is very specifi c. Impervious surfaces of city are the reason of creation of much 
bigger amount of surface runoff than runoff from natural sites. Urban surface runoff caries a vast number 
of typical pollutants, such as suspended solids, salts, oils, heavy metals. 

In countries with moderately continental climate, two types of surface runoff are formed: runoff of 
summer period formed during the rainfall and runoff of winter period formed during the snow melting. 
These two types of runoff differ from each other in concentration of pollutants, kinetics, and infl uencing 
factors like weather conditions, specifi c sources of pollutants etc. 

In our study comparison of winter and summer runoff was made. Concentrations of suspended solids, 
pH and concentrations of chlorides, nitrates, phosphates, ammonium ions and heavy metals were meas-
ured in samples of winter and summer surface runoff from the Brest city territory. Suspended solids were 
measured by means of gravimetric method. Concentrations of chloride ions were measured by titrimetric 
method. Concentrations of phosphates, nitrates and ammonium were measured by photometric method. 
Heavy metals were measured by atomic absorption spectroscopy. 

According to primary results of our study summer and winter surface runoff of Brest city have different 
extent of pollution and different inorganic pollutants are of priority concern in summer and winter runoff. 
Correlation coeffi cients were also calculated for different types of pollutants. 
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The implementation of Ecohydrology (EH) – a transdisciplinary problem-solving science – has to be based 
upon the development of system solutions for river basins which have to harmonise hydrological processes 
with ecosystems dynamics and societies’ needs. The network of the UNESCO International Hydrological 
Programme EH Demonstration Projects was organised for scientifi c advancement, knowledge transfer, 
calibration of methods, education and capacity building. From the methodological point of view, the goal 
has been to accelerate transition from the stage of information collection and knowledge development 
into wisdom generation, which in practical dimension means a shift from understanding of relationships 
and patterns to understanding of processes and fi nally, formulation of principles for action. The selected 
Demonstration Projects from different continents cover the broad scope of water, ecosystem and society 
problems in such ecological systems as basin landscapes, wetlands/grasslands and fl oodplains, cities, 
lakes & reservoirs and estuaries & costal zones. This unique set of projects of large scale, long term testing 
and development by adaptive assessment and management, has become not only a fundamental lesson 
for cost-effi cient implementation of the ecohydrology principles for IWRM, but also a starting point for 
“engineering harmony” between society and environment.
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Throughout the urbanised areas the consequences of town’s functioning are mostly felt in the water envi-
ronment of the streams and urban sections of the rivers. Based on the Vistula river and its two tributaries, 
Prądnik-Białucha and Wilga, the degree of infl uence of the urban infrastructure on the ecosystems’ quality 
was analysed. In accordance with municipal land use plan as well as water and wastewater management 
the above-mentioned rivers function as rainwater collectors for Krakow, and hence they belong to more 
polluted and infrastructure-covered rivers, which is refl ected in the quality of their bottom sediments. The 
assessment of the infl uence of both sewage and rainwater on the pollution of the watercourses environ-
ment was based mainly on the research of the changes of the chemical content of the water sediments 
at the location of the above-mentioned objects of the canal infrastructure. Water and water sediments 
were collected from several inlets of the rainwater canals into the Prądnik-Białucha and the Wilga river.
The research of the Krakow’s section of the Vistula comprised assessing the characteristics of the sedi-
ments content in the tributary mouth area, respectively, of the Prądnik-Białucha and the Wilga rivers. Also, 
the Vistula section within the Krakow’s borders was examined with the aim to catch the change of water 
environment quality (water and suspension) of those two tributaries as well as storm runoffs installed both 
on its left and right bank. In this last case the research was based on the bottom sediments of the storm 
runoffs, from their inlets into the Vistula river as well as from inside of the wastewater collector’s outlet 
area (within the underground infrastructure). As the main indicator of the river environment degradation the 
heavy metals content was accepted, especially cadmium, zinc, lead and chromium. Because of especially 
important question of bio-accessible forms of heavy metals bonding, whose presence enables us to assess 
the degree of pollution in the context of eco-toxicology, physico-chemical indicators of the water environ-
ment were measured, such as pH, redox potential Eh, electrolytic conductivity PEW as well as concentra-
tion in water non-organic anions such as fl uorides, chlorides, nitrates, phosphates and sulphates.
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The watercourses represent a core component of landscape structure which ensures continuous transport 
of substances, nutrients and energy within the ecosystem. It is a dynamic part of the landscape, infl u-
encing the extent and spatial structure of fl uvial ecosystems concentrated into the river landscape. The 
“river landscape” can be understood as a region next to the watercourses, made up by the present river 
ecosystem and adjacent ecosystems that are formed or conditioned by the river. An important prerequisite 
for functioning of the ecosystem dependent on the presence of watercourse is primarily the quality of 
its long-term contact with the water body and appropriate approach of human society to the landscape 
management. 

The presented contribution deals with quantifi cation of selected hydromorphological features and with 
research the nature of relationship between the state of river network and environmental values   of its hin-
terland. The fundamental part of research lies in the attempt to functional defi nition of river landscapes – 
this is the question of to what extent the state of watercourse can affect the landscape mosaic and thus the 
approximate extent of river landscape which is well able to meet its basic ecosystem functions. Within this 
contribution the issue is addressed on the example of several model sites in the form of small catchments, 
situated in different parts of the Czech Republic. Since the fl uvial ecosystem is a very valuable and unique 
part of the landscape, the study of issues outlined above can be considered as benefi cial, particularly with 
regard to addressing the sustainable management of river landscapes.
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Survey on trophic structure of the macrozoobenthic communities was conducted in nine points located 
along the three large Bulgarian rivers – Mesta, Tundzha and Vit.

The present study was carried out in three different periods (spring, summer and autumn) during the 
2011. Studied points refer to two distinct ecoregions (Pontic Province and Eastern Balkan), two watersheds 
(Danube and Aegean) and three different types of water bodies (mountainous, foothilly and plain), charac-
terized by distinct anthropogenic pressure (tourism, organic pollution and extraction of sand pit from river 
bottom). An adapted version of the multi-habitat sampling method (Cheshmedjiev et al., 2011) was applied. 
In parallel, physicochemical parameters were measured. Three trophic indices were calculated – Rhithron/
Potamon Feeding Type Index (RETIPETI) (Schweder 1990), Index of Trophic Completeness (MaTroS, Pavluk 
et al., 2000) and Integral Trophic Index (Varadinova et al., 2007). Ecological status was defi ned by means 
of Irish Biotic Index (BI) (Clabby, Bowman, 1979).

Distribution of the functional feeding groups represented by types shows that the most sensitive SH 
and SC dominate in the composition of the trophic structure in mountain type. In foothilly and plains sta-
tions DF and FL are prevailing. Depending on the type of human pressure changes in the species composi-
tion of the functional groups are observed. 

Ordination diagram demonstrate the impact of environmental factors on the macrozoobenthos interaction.
MDS analyses demonstrate that the river typology is a main factor for the formation of the trophic 

structure of benthic macroinvertebrates (Fig. 1). For comparison, in terms of species composition leading 
factors than river type are athropogenic impact and watershed (Fig. 1). Seasonality has not determining 
role in the trophic and species structure formation.

Fig. 1. MDS analyses based on trophic structure and species structure of the macrozoobethos
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Historically the City of Lodz was the Eastern European capital of textile industry, targeted on markets in 
Europe and Asia. The early development of the city was focused mostly on extraction of water, carbon 
and wood, as well as land acquisition and mobilization of man power towards maximization of produc-
tion of cotton and fl ax goods. Prioritizing provisioning services over the others, signifi cantly changed the 
landscape. Only 1 00 years later city suffered shortage of water, especially good quality drinking one, 
which has to be transported from 60 km distant the Pilica River. City rivers and greens were deprived of 
regulatory potential with respect to: waste decomposition and detoxifi cation, self-purifi cation, air clean-
ing, microclimate regulation. Many supportive services disappeared almost unnoticed: water circulation, 
nutrient cycling, seed bank maintenance, soil formation. That led to decline of life quality and health of 
majority of population. The collapse of the industry in 1990’s brought back the discussion about sustaining 
the development of the city, improvement of its image as a friendly, attractive space and building up the 
wealth of its population.

Currently the anthropocentric approach to nature evolves in the way that promotes nature as the self-
regulatory, highly adaptable component of socio-ecological systems, able to secure under global change, 
social and economic values recognized by society. Health and culture seems to took over the provision of 
goods, in terms of common awareness, urgency and importance. 

The paper elaborates on the changes in delivery of ecosystem services by city and its surroundings, 
caused by transforming policy goals, since the beginning of industrial revolution (1872). It analyses the cur-
rent state of the complex urban system in terms of existing biodiversity, and blue and green infrastructure. 
It also presents the vision for the future development of the city as a result of a shift from command-and-
control management towards enhancement of natural capital and environmental capacity. The main driver 
of the change is to be re-engagement of rain water into ecohydrological processes and revitalization of 
urban fabrics. 

The City of Lodz is a UNESCO Global Reference Site in Ecohydrology, Socio-ecological Platform of LTER-
Europe and a Demonstration City of FP6 SWITCH Project “Water in the City of the Future”.
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the reclaimed Trzesiecko Lake
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The subject of the study was the predator fi sh perch originating in Trzesiecko Lake, which due to its poor 
ecological state and emerging blooms of cyanobacteria, underwent efforts at reclamation. Several methods 
were deployed: application of ferric sulphate, aeration of the deep water and biomanipulation consisting of 
exerting pressure using predators, among others perch that would prey on plankton feeding fi sh.

The aim of this study was the estimation of age and growth rate of perch on the basis of hard struc-
tures and scales as well as the analysis of the otolith chemical composition to determine the potential 
impact of chemical compounds applied within the biotope.

Thirty fi sh were collected in 2009 for study. Their total body length was between 12.2-38.4 cm and 
their weight was in the range 20.22-811.70 g. An estimate of fi sh age was based on the scales, whole 
otoliths as well as making use of transverse sectioning of the fi n rays. It was determined that the analyzed 
fi sh had ages 2+ to 7+ years. 

At the same time it was noted that the stiff fi n rays, especially the dorsal fi ns provide a high readability 
and ease in the determination of the annual age marks, allowing for rapid verifi cation and confi rmation 
of the results obtained from the readings of scales or otoliths. In the case of otolith chemical analysis the 
presence of iron atoms was revealed, which may suggest that iron deriving from iron sulphate application 
can overcome biological barriers and build up in the body.
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The study was focused on the characteristics of bacterioplankton against the background selected phys-
ical-chemical parameters of water in Trzesiecko Lake. This reservoir has been subject to reclamation 
treatments since 2005. Water samples were collected in the period from 2008 to 2012 from a depth of 
0.5 m, 5 m and 10 m from three measurement locations. The direct counting fi lter technics in a fl uores-
cence microscope after staining with DAPI fl uorochrome was used for evaluation of the structure and the 
function of bacterioplankton. Concentrations of the various forms of nitrogen and phosphorus, electrolytic 
conductivity, pH, redox potential, concentration of chlorophyll a and BOD5 were determined among the 
physic-chemical parameters.

The abundance, biomass and morphological structure of bacterioplankton indicate the eutrophic char-
acter waters of Trzesiecko Lake. In the bacterial community study, a signifi cant proportion of small cell 
sizes of less than 0.05 μm3 and slightly smaller the largest cells more than 0.1 μm3 was observed. The 
rods and cocci were recognized as the dominant form of the bacteria morphology. Positive correlations 
between the number of bacteria and the concentration of total phosphorus and biomass of bacteria, and 
the concentration of phosphate phosphorus indicate that the tested forms of mineral nutrients signifi cantly 
infl uenced the bacterioplankton functioning in the studied reservoir. From 2008, the improvement of water 
quality was achieved and described with low concentration of chlorophyll a, and reduction of phosphorus 
budget available for phytoplankton in vegetation period together with the distinctive increase of redox 
potential in bottom layer of water.
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Comparison of the performance of related water quality metrics 
in two regions of contrasting ambient macronvertebrate taxon 
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Comparison of Irish Q – scheme for two ecoregion are made. A total of 16 single macroinvertebrate sam-
ples were taken from 11 rivers and their tributaries in Bulgaria and Ireland at the end of the summer 2011. 
Eight of them, defi ned as potential reference sites, are situated on six Bulgarian rivers running through the 
Bulgarian territory and entering the Black Sea. The samples taken from Irish rivers are from 5 main rivers 
which run into the Atlantic Ocean.

An adapted version of this Irish biotic index was introduced into Bulgaria for bioassment in rivers and 
has been offi cially used in Bulgarian national monitoring system since 1998. The index is based on Irish 
Irish Q – scheme but some taxa are added. Biotic index values and EQR scale have been developed and 
are standardized in national legislation. A river type-specifi c scale has been developed for the Bulgarian 
version of the index. The aforementioned adapted version of Irish biotic index fi nds broad application in 
several benthosological scientifi c studies in Bulgaria.

The presence study shows some differences in values of the index in both countries.
Analysis of the physicochemical characteristics of the water shows that the studied Irish sites are 

characterized by more acidic water, higher oxygen saturation, lower electrical conductivity, and relatively 
lower values of water temperature than the Bulgarian sites. It should be emphasized that, unlike Ireland, in 
Bulgaria there are great temperature amplitudes in different seasons which infl uents of the index values. 
The differences of the sites are shown on the fi gure below.

The exercise demonstrated that biotic indices can be adopted from other regions with distinctly dif-
ferent physiochemical and climatic conditions and that with some fairly minor adjustments through expert 
knowledge of the local fauna they can be easily be applied for water quality determination. Such adapt-
ability should help towards development of water quality metrics for other biological elements.
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Landscape is a system which is the manifestation of the socio-economic history of the region, dependent 
on environmental conditions and their changes over time (Haberl et al., 2006). Man creates a favorable 
environment for his own existence, shaping or controlling biophysical processes and patterns. Protection, 
use or deterioration of landscape elements is a result of the human activity which depend on the cultural, 
social, economic and political stage of development. Therefore, to study the processes occurring in the 
environment in necessary to use multidisciplinary approaches. 

Traditionally, studies of land use changes focused mainly on the analysis of cartographic and census 
data. Additionally, as an another source of information can be used social analysis. Engaging people in col-
lecting data and sharing their knowledge, by using for example interviews and questionnaires, is crucial 
because the local community have an awareness of the landscape and its changes, which other forms of 
monitoring and research are not able to provide (McGlade 2009). 

Considering the above, the main purpose of the research was to gain knowledge about evaluation of 
components of agricultural landscape by local communities. The study was conducted in selected rural 
communes in the Pilica River catchment, in central Poland. Choice of the study area was based on the main 
types of land use in communes. Selection of communes with different degrees of forest and cropland cover 
gives a broader picture of the evaluation of the landscape and its elements.

The research was conducted with using structured interview. Prepared questionnaire allowed to obtain 
information about appreciation of landscape and indicate similarities and differences of responses de-
pending on the main type of land use in communes and the profi le of the respondents. Additional informa-
tion received, were the major changes of agricultural landscape and its drivers and pressures. 

The analysis could help identify existing and potential threats to the ecological functions of the inves-
tigated areas.
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to sustainably treat and manage stormwater polluted 
with oil-derivatives 

Tomasz  Bergier, Agnieszka  Włodyka-Bergier

AGH University of Science and Technology, Krakow, Poland

E-mail: tbergier@agh.edu.pl

Due to the dynamic development of road infrastructure and the signifi cant increase of cars number, the 
important challenge is to rationally treat and manage stormwater polluted with oil-derivatives. Ecological 
engineering can be a source of valuable solutions in this domain, agreed with sustainability principles, 
friendly to environment and hydrological cycle, convenient and attractive to the users. 

The article presents the results of research on using constructed wetlands to remove oil-derivatives, 
which have been conducted in the Institute of Environmental Protection and Management AGH in Krakow 
for many years. This research was realized in two stages: 1) pot experiments on model wastewater treated 
by the gravel beds planted with Carex riparia and Salix viminalis; 2) semi-technical scale experiments on 
two constructed wetland installation planted with Phragmites australis, treating stormwater from a fi lling 
station and a car service station. 

In the article the review of obtained results has been presented, especially the concentration of individ-
ual aliphatic hydrocarbons and their sum, as well as the effi ciency of their removal by each of the studied 
installations. The analogues results have been presented for other parameters characterizing stormwater 
(suspended solids, conductivity, pH, microbiology etc.). The analysis of the results and conclusions was 
used to assess the possibility to apply constructed wetlands to sustainably manage stormwater from road 
infrastructure and other kinds polluted with oil-derivatives. 
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Analysis of runoff and sediment transport change based on land use data from 1986 to 1994, and from 
1995 to 2004, using statistical comparison and frequency distribution curves reveals the following. First, 
land use and forest vegetation had signifi cant impact on annual runoff and sediment transport in the wa-
tershed of Loess Plateau. Runoff generation and annual sediment transport in the later period, in which 
vegetation cover was increased and area of slope land and bare land was decreased, was lower than that 
in the former period. On wet, normal, and dry years, runoff coeffi cients in the latter period were reduced by 
51%, 85%, and 84%, respectively in comparison with the former period. Second, impact of land use and 
forest vegetation on watershed runoff sediment transport had seasonal characteristics. Under the same 
precipitation conditions, predictions for the latter period were reduced by 50% to 100% compared with that 
in the former period. Finally, peak discharge had positive response to land use and forest vegetation within 
the same frequent rainfall intensity, which showed a decreasing trend.
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The hydrological responses to future climate change on the runoff in Guishui River Basin, Beijing have 
been evaluated quantitatively by using a general circulation model (HadCM3) coupled with the Hydrologi-
cal Simulation Program-FORTRAN (HSPF) hydrological model. The projected daily maximum, minimum air 
temperature and precipitation of HadCM3 under A2 and B2 scenarios fi rst downscaled on to local meteo-
rological stations using the SDSM (Statistical Downscaling Model).The HSPF hydrological model applied 
on the Guishui River Basin was calibrated and validated with the observed data from 2005 to 2006 and 
from 2007 to 2008 respectively. The future scenarios data of each meteorological station were then used 
as input to the HSPF hydrological model to simulate the corresponding future hydrological responses in 
the basin. Results predict that daily maximum and minimum air temperature shows a reasonable upward 
trend, while daily precipitation and surface runoff generally shows a downward trend in the next 90 years. 
The changing rate of daily maximum temperature, minimum temperature, precipitation and surface runoff 
is 0.462°C,0.453°C, -0.010�mm and -0.051�m3/s (0.263°C, 0.264°C, -0.013�mm and -0.044�m3/s) per 
decade under A2(B2) scenarios. The results show that the drought would be intensifi ed in the basin in the 
future. The study will provide a scientifi c basis to develop feasible and rational control measures for local 
water resources management departments. 

Key words: climate change; statistical downscaling; SDSM; HSPF; maximum (minimum) temperature; pre-
cipitation; hydrological response
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This work demonstrates the feasibility of modeling the wave fi elds associated to the wind returning pe-
riods for continental waters by employing a model based on parametric equations known as ONDACAD. 
In this model two-dimensional results are obtained by using the concept of fetch fi eld. The advantages 
with respect to numerical models are (i) the reduced computational time to generate thematic maps and 
(ii)�the need of wind intensity and direction as inputs of the model only. The model was applied to the Porto 
Primavera reservoir in Brazil. The wind returning periods were estimated based on severe winds historical 
data recorded by several meteorological stations of SIMEPAR (Meteorological Institute of Paraná State). 
A �egional frequency analysis of the wind records considered hourly data for the period of 1998 to 2005. 
Statistical tests indicated that the Wakeby distribution was the most suitable for short series of annual 
maximum hourly winds. The estimates of severe winds ranged from 17.6 m/s (return period of 10 years) to 
35.2 m/s (return period of 100 years). Wind fi elds were generated by interpolation. The wave heights were 
determined by the SMB parametric method included in the computational model ONDACAD. The highest 
waves were associated to the odd quadrant oriented winds. For the returning period of 10, 20, 50 and 
100�years, the highest waves reached 2.17, 2.26, 3.12, and 4.34 m, respectively. The results demonstrated 
the parametric models potential to be applied to global forecasting systems.

Key words: Fetch, wind, wave, Porto Primavera
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The choice of the method for determining the fetch depends upon the nature of the water body, since it 
may be applicable to oceanic areas or continental water bodies such as bays, lakes and reservoirs. A usual 
solution has been the application of traditional oceanic methods to inland water cases, without taking into 
account the effects of the limitations imposed by the surrounding banks. Nevertheless, these methods 
applied to inland water bodies, where the banks are constraint conditions, are able to ensure satisfactory 
degree of accuracy only if a suffi ciently accurate graphical base is employed by means of computational 
processing. With these aspects in mind, this work proposes the improvement of the classical solution suit-
able for continental waters by developing a model based on automated computational processing. The 
model application allowed the computation of the fetch in an innovative manner as a two-dimensional 
distribution. It also allowed a reliable determination of the higher fetch and its location to the Lake Ontario.

Key words: Fetch fi eld, Lake Ontario, Wind, Waves
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Proper management and restoration activities of valley damming reservoirs (like Sulejów Reservoir) should 
be based on the analysis of water balance and nutrient fl ows at the a whole catchment. Estimation of nu-
trient inputs is the fi rst step for regulating processes for sustainable water use and ecosystem protection. 
The GIS-oriented models: MONERIS (Modeling Nutrient Emissions in River Systems, IGB German) and SWAT 
(Soil & Water Assessment Tool) were applied to identifi cation of sources and pathways of nutrient fl ows in 
the Pilica River catchment. The results from the MONERIS model show that only about 7% of the nitrogen 
and phosphorus loads are from point sources and >�90% come from diffuse sources. If we assume that 
about 8% of nitrogen and 20% of phosphorus loads were from urban sources, agriculture could be one 
of the most important factors responsible for water pollution. The results from the SWAT model, which al-
lowed for quantifi cation of the water balance and nutrient emission from 273 sub-basins, indicate precisely 
the areas that generate pollution in the catchment. The modeling results will be used as a basis to develop 
a nutrient management strategy for the reducuction of diffuse pollution in the Pilica River basin. 

The studies fi nanced in EKOROB project frames: Ecotones for reducing diffuse pollution (LIFE ENV/
PL/000519) fi nanced by European Community under LIFE+ Financial Instrument, National Fund for Envi-
ronmental Protection and Water Management and funding dedicated for science in the period 2012–2014 
and granted for implementation of co-fi nanced international project No. 2539/LIFE+2007-2013/2012/2.
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Recent catastrophic fl ood events in Poland (1997, 2001, 2010) have shown how ineffective the passive 
fl ood defence solutions are especially those related to the river training and embankments. At the same 
time these fl ood events have proved the real need to mitigate the fl ood risk through active fl ood protection, 
involving various forms of water retention.

The protection against fl ooding should include all available strategies to reduce the risk of people and 
their property from fl ooding, especially that for nearly 100 years in Poland it has been made possible build-
ing on fl ood plains.

Polders are known for a long time as hydraulic facilities protecting the area from fl ooding. However, 
the current approach to the polders usage differs greatly from the use of polders built before. The purpose 
of this paper is to present the possibility of applying dry polder in the middle Vistula River Valley – on the 
stretch from the mouth of the San River to Wloclawek Barrage – as one of the tools to minimize the risk 
of fl ooding.

This paper is based on the expertise elaborated in 2011, “Evaluation of the possibility of polders dry 
location in the basin of the middle Vistula River – state of knowledge and the way forward”, made for the 
Safety Program of the middle Vistula River Basin Flood, which aims to create an operating medium-term 
tool to minimize the risk of fl ooding in the basin of the middle Vistula River.

Key words: dry polder, middle Vistula River valley, fl ood risk
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