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SECOND-LEVEL STUDIES IN ENGLISH (2 years)

MASTER IN ENVIRONMENTAL
ECOHYDROLOGY (MEP-EH).

PROTECTION

IN

SCOPE

OF

second-level studies in English (2 years)
stationary, limit of places: 20 (min. 10)
recruitment since academic year 2010/2011
Master in Environmental Protection in scope of Ecohydrology is realized in the cooperation
of University of Lodz (UL) and the International Institute of the Polish Academy of Sciences European Regional Centre for Ecohydrology under the auspices of UNESCO (ERCE) in Lodz.

GRADUATE PROFILE
The Master in Environmental Protection in scope of Ecohydrology aims to create highly
specialized professionals in the area of Ecohydrology (EH). Graduate understands the link
between ecology and hydrology and knows how to use it as a management tool for
protection and management of the natural environment, in context of modern methods and
ecological biotechnologies, and with consideration of current environmental policy.
Graduate posses knowledge and understanding of the ecological processes that support the
resilience of aquatic ecosystems and how to harmonize them with existing engineering
infrastructures at the river basin scale to achieve sustainable aquatic ecosystems use and to
reverse the processes of human caused degradation.
Graduate posses an holistic perspective of freshwater ecosystems functioning, under natural
and anthropogenic pressures, and a knowledge how to regulate ecological processes based
on understanding "water - biota interactions", from molecular (e.g., microbial loop) to
ecosystem (biomanipulation) and to landscape scales (reforestation, creation of land/water
ecotone zones). Graduate understands the social and economic value of aquatic ecosystems,
and is able to develop the research and applications required to support and implement
conservation and adaptation measures for the sustainable management of aquatic
environments. Graduate is qualified to use advanced tools in the planning, conception and
design phases of ecohydrological projects. Graduate posses necessary communication and
research skills for integrated team work and is able to develop decision supporting systems
for community policy and to create an interface between researchers, stakeholders and
decision makers.

3

ADMISSION PROCEDURE
For applicant who has successfully accomplished a first degree of higher education
equivalent to a B.Sc. degree in one of the following subjects: biology, ecology, geosciences,
environmental protection, limnology, hydrology, aquatic engineering or any similar subject.
Admission procedure requires the legalized Bachelor’s Degree Diploma (or other document
confirming bachelor’s degree studies graduation) with the transcript of records and the
English Language Certificate.
Admission procedure on:

www.uni.lodz.pl
http://iso.uni.lodz.pl/index.php/polish/studiesinenglish
http://iso.uni.lodz.pl/index.php/polish/admision
Deadline:
15 July 2014 for European and non-European students
Candidate has to send or bring oneself all required original documents to:
University of Lodz
International Relations Office
Narutowicza 65
90-131 Lodz, Poland
e-mail: iso@uni.lodz.pl
fax: +48 42 635 47 89l

FEE
3000 Euro per year + 200 Euro a non - reimbursable application fee

http://iso.uni.lodz.pl/index.php/polish/fees
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WHAT IS ECOHYDROLOGY?

Ecohydrology (EH) is a sub-discipline of hydrology that seeks to understand
the ecological processes controlled by the hydrological cycle. It strives to utilize
this understanding in management of both to enhance sustainability in river
basins (Zalewski 2000, 2009).
The general assumption of EH is to reverse degradation and achieve sustainable water and
ecosystems in anthropogenically modified basins. In addition to the reduction of erosion,
nutrients and pollutant emissions there is a necessity to regulate ecological processes based
on understanding "water - biota interactions", from molecular (e.g., microbial loop) to
ecosystem (biomanipulation) and to landscape scales (reforestation, creation land/water
ecotone zones).

Two halves of ecohydrology can be distinguished:
(1) Atmospheric / terrestrial, where the major question is how plant cover changes the
dynamic water balance and nutrient/pollutant transfer in to aquatic ecosystems,
(2) Aquatic, where biotic interactions may change nutrient/pollutant allocation from
dynamic to non-available pools, such as changing the intensity of eutrophication (by an
order of magnitude).

EH concepts providing a framework for its implementation:
(1) Hydrological: the quantification of the hydrological cycle of a basin, should be the
template for functional integration of hydrological and biological processes,
(2) Ecological: integrated processes at a river basin scale can be steered in such a way as
to enhance the basin's carrying capacity (resilience, biodiversity and ecosystem
services),
(3) Ecological engineering: the "key element of EH as a new tool for Integrated Water
Resources Management (IWRM) is "dual regulation" - use of the understanding of
terrestrial and aquatic organisms' adaptation to water quality and dynamics.

EH can be expressed by testable hypotheses, as follows:
(1) Hydrological processes generally regulate biota,
5

(2) Biota can be shaped as a tool to regulate hydrological processes,
(3) These two types of regulations can be harmonized with hydrotechnical infrastructure to
achieve sustainable water and ecosystem services.

EH - Methodology of science:
EH is integrative - a transdisciplinary, problem-solving science based upon the deductive
concept, formulated from the general theory of physics, hydrology and ecology (AB
regulation, Zalewski and Naiman , 1985 ) and verified by inductive research on effects of
hydrology, throphic cascade structure, pattern of nutrient circulation and water quality. As a
transdisciplinary science, the implicit goal of which is to achieve sustainability EH integrates
not only hydrology and ecology but also considers geophysics, geology, molecular biology,
genetics, mathematical modeling with socio-economical (e.g. foresight) and legal aspects.

EH goals as a problem-solving science:
(1)
(2)
(3)

Slowing down the transfer of water from the atmosphere to the sea (considering flood
and drought control as priorities),
Reduce input and regulate the allocation of excess nutrients and pollutants in aquatic
ecosystems to improve water quality, biodiversity and human health,
Enhancement of ecosystem carrying capacity (resilience, biodiversity, ecosystem
services for society) in harmonization with the societal needs within the framework of
Integrated Water Resources Management (IWRM).
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Basic references for ECOHYDROLOGY on-line
Zalewski M. (ed.). 2002. Guidelines for the Integrated Management of the Watershed
Phytotechnology and Ecohydrology. UNEP-IETC, UNESCO IHP , UNEP DTIE IETC.
Freshwater Management Series No. 5, 188 pp.
www.unep.or.jp/ietc/Publications/Freshwater/FMS5
Zalewski M., Wagner-Lotkowska I. (eds). 2004. Integrated Watershed ManagementEcohydrology & Phytotechnology - Manual. UNESCO IHP, UNESCO - ROSTE, UNEP-DTIEIETC, ICE PAS, DAE UL, Venice, Osaka, Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/ watershed_manual
Zalewski M. 2009. Ecohydrology: A framework for reversing the degradation of the Baltic
Sea. BALTEX Newsletter.
www.bssc2009.org
Zalewski M. 2009. Ecohydrology for engineering harmony between environment and society.
Danube News 19.
www.iad.gs/docs/Danube_News_19.pdf
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COURSES 2014-2016
FIRST YEAR
SEMESTER 1
1. Ecohydrology
2. Environmental Modelling and Statistics
3. Ecotoxicology
4. Environmental / Landscape Planning
5. Environmental Protection Politics
6. Ecological Risk Assessment
Thesis Seminary
Thesis Laboratory

Hours
42 (22 lec, 20 lab)
30 (10 lec, 20 lab)
48 (24 lec, 24 lab)
44 (24 lec, 20 lab)
42 (30 lec, 12 lab)
30 (10 lec, 20 lab)
30
60

TOTAL

326

SEMESTER 2
7. Applied Aquatic Ecology
8. Applied Hydrology
9. Urban Ecohydrology
10. Phytotechnologies & Phytoremediation
11. Wetlands & Land-Water Ecotones
12. Ecohydrology for Sustainable Fisheries & Aquaculture

Hours
30 (14 lec, 16 lab)
30 (14 lec, 16 lab)
30 (14 lec, 16 lab)
36 (16 lec, 20 lab)
18 (8 lec, 10 lab)
24 (10 lec, 14 lab

Thesis Seminary
Thesis Laboratory

30
60

TOTAL

ECTS
5
3
5
5
5
4
1
2

Lecturer
Prof. M. Zalewski
Dr. M. Bartos
Dr. hab. J. Mankiewicz-Boczek
Dr. K. Krauze
Dr. M. Król
Dr. T. Jurczak

30
ECTS
4
4
4
5
3
3

Lecturer
Dr. M. Łapińska
Dr. E. Tomaszewski
Dr. I. Wagner
Dr. E. Kiedrzyńska
Dr. E. Kiedrzyńska
Dr. Z. Kaczkowski

3
4

258

30

SECOND YEAR
SEMESTER 1
13. International Water Resources Law
14. Environmental GIS
15. Bioindicators
16. Eutrofication Symptoms Control
17. Watershed Pollution Control
18. Hydroacoustic in Fisheries & Ecology
19. Fish-based Assessment & River Restoration
20. Long-term Ecological Research
Thesis Seminary
Thesis Laboratory

TOTAL
SEMESTER 2
21. Trophic Relationships in Reservoirs
Thesis Seminary
Thesis Laboratory
DIPLOMA WORK

TOTAL

Hours
8 (8 lecture)
24 (10 lec, 14 lab)
24 (10 lec, 14 lab)
24 (10 lec, 14 lab)
24 (10 lec, 14 lab)
26 (10 lec, 16 lab)
14 (8 lec, 6 lab)
14 (8 lec, 6 lab)
30
60

ECTS
1
3
3
3
3
4
2
2
4
5

246

30

Hours
24 (10 lec, 14 lab)
30
120

ECTS
3
3
4
20

174

30

Lecturer
Dr. M. Michalak
To confirm
Dr. hab. Z. Romanowska
Dr. A. Bednarek
Dr. M. Urbaniak
Dr. hab. M. Godlewska
Dr. M. Łapińska
Dr. K. Krauze

Lecturer
Prof. P. Frankiewicz
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COURSES PROGRAMME 2014-2016
FIRST YEAR – semester 1 (WINTER SEMESTER)
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff

Ecohydrology
0400-S140UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

6 ECTS
Basic knowledge in ecology and hydrology
Basic knowledge in freshwater ecology
Student:
• defines and explains the ecohydrology concept and
ecohydrological approach to the water management strategy
of water ecosystems in a basin scale in a context of
enhancement of water resources, biodiversity, resilience and
ecosystem services for society;
• applies the methodology and ecohydrological tools ecohydrological biotechnologies, during practical field work on
demonstration projects on ecohydrology;
• creates the ecohydrological strategies and implements
ecohydrological biotechnologies in protection, sustainable
management and restoration of water catchment in the
context of Integrated Water Resources Management (IWRM),
Water Framework Directive (WFD) and other related

Compulsory
1st semester
Maciej Zalewski
Maciej Zalewski
Agnieszka Bednarek
Iwona Wagner
Zbigniew Kaczkowski
Tuition language
English
Program involvement
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 15 hours
per week, class size
Practice= 15 hours
Excursion/Field trip= 10 hours
Total contact= 40 hours
Total individual study = 128 hours
Workload overall
168 h

9

Content

Assessment
Teaching media
References

legislation.
BASIC CONCEPTS AND DEFINITIONS in the field of Ecohydrology.
ASSESSMENT - assessment & quantification of specific issues in
watersheds: LANDSCAPES (defining critical areas in watersheds,
urbanization and industries influence on water quality, assessment
of landscape impacts on water quality, assessment of soil
contamination); LAND-WATER INTERACTIONS (assessment of their
effectiveness in maintaining and improvement of water quality and
quantity, ground water influence on surface water quality,
efficiency of ecotones in nutrient removal, estimation of the
effects of flood zones on water quality and quantity); STREAMS &
RIVERS (defining their quality & absorbing capacity); LAKES &
RESERVOIRS (defining their ecosystem status, nitrogen processing
in a water body, sedimentation, Cyanobacterial blooms’ impact on
water quality and human health). MANAGEMENT - prevention of
degradation & restoration of watersheds: LANDSCAPE
MANAGEMENT (regulation of pollution exports & hydrological
cycles, phytoremediation of soils, management of water cycles in
watersheds, control of diffuse pollutant inputs to water bodies);
LAND-WATER INTERACTIONS (reduction of contamination
transport, constructed wetlands - combining sewage treatment
with phytotechnology, ecotones - diminishing nutrient transport
from landscapes, floodplains and natural wetlands - reduction of N
and P input into water ecosystems); STREAMS & RIVERS
MANAGEMENT (enhancing absorbing capacity against human
impacts, restoration of physical structure in a river, restoration of
vegetation - increasing nutrient retention capacity and
selfpurification ability); RESERVOIR & LAKE MANAGEMENT:
improvement of water quality, ecohydrological methods of algal
bloom control, management of biotic structure in a reservoir.
General aspects of Integrated Water Resources Management
(IWRM). Basic concepts in IWRM. Socio-economic aspects of
ecohydrology & phytotechnology applications for IWRM. Global
climate change effect on management outcomes.
Oral examination: 100 %
Practice: 100%
lectures, on-line lectures, movies, lab, field trips
Zalewski M. (ed.). 2002. Guidelines for the Integrated Management
of the Watershed Phytotechnology and Ecohydrology. UNEP-IETC,
UNESCO IHP , UNEP DTIE IETC. Freshwater Management Series No.
5, 188 pp. www.unep.or.jp/ietc/Publications/Freshwater/FMS5.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&

10

Contact

Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manual
Harper, D. M., Zalewski, M., Pacini, N. (eds). 2008. Ecohydrology:
Processes, Models and Case Studies: An approach to the
sustainable management of water resources. Wallingford, Oxon,
UK, pp 303-317.
Zalewski M. (ed.) 2000. Special Issue on Ecohydrology. Ecological
Engineering. The Journal of Ecotechnology 16(1), 197 pp. Zalewski
M. 2002. Ecohydrology- the use of ecological and hydrological
processes for sustainable management of water resources.
Hydrological Sciences Journal 47(5): 825-834.
Zalewski M. 2009. Ecohydrology: A framework for reversing the
degradation of the Baltic Sea. BALTEX Newsletter.
www.bssc2009.org
Zalewski M. 2009. Ecohydrology for engineering harmony between
environment
and
society.
Danube
News
19.
www.iad.gs/docs/Danube_News_19.pdf
mzal@biol.uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Environmental Modelling and Statistics
0400-S142UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
None
General mathematical and computing skills
Student:
• explains differences between scales of measurement;

Compulsory
1st semester
Maciej Bartos
Maciej Bartos, Adrianna Wojtal-Frankiewicz
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 20 hours
Total contact= 30 hours
Individual study = 54 hours
Workload overall
84 hours
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•

Content

Assessment
Teaching media
References

describes application of selected parametric and nonparametric tests;
• gives examples of basic statistical tests;
• describes basic functions selected spreadsheets and
statistical packages;
• defines significance, degrees of freedom, confidence interval,
statistical errors;
• notes and correctly reproduces provided information;
• discusses a selected problem in a spreadsheet or a statistical
package;
• identifies type of measurement scale;
• draws conclusions based on graphically presented data;
• feels motivated to update the knowledge in the field of
computer science and statistics;
• is creative in solving problems in the field of computer
science and statistics;
• accepts responsibility for the used equipment;
• shows respect for own and other people’s work.
Content of education: Basic notions of the probability calculus.
Bases of statistics. Principles of drawing empirical data up.
Meanings and applying statistical methods in examinations and
environmental analyses. Deterministic and probabilistic models
of beloveds of processes occurring in nature. Modelling
phenomena in nature. Environmental Modelling as a innovative
tool for earth sciences. Models requirements and data structure
with abiotic and biotic subsystems. Deterministic and
probabilistic models of environmental processes occurring in a
catchment scale. Models - software and examples including
scenario analysis. STATISTICA-9.1-ENG. Environmental Modeling
and introduction to GIS. Application of statistical data analysis
software packages and methods of statistical data analysis and
data presentation; testing hypotheses; data and test choice;
selected parametric and non-parametric tests (e.g.: chi-squared
test, t-tests, ANOVA, post-hoc tests, etc.); methods of data
presentation: graphs and tables – possible pitfalls; application of
selected statistical software packages.
Lecture: practical exam (100%)
Labs: each lab exercise marked separately (100%)
Lecture, computer class, MS Excel, MS PowerPoint presentations,
STATISTICA-9.1-ENG software training, interactive talk, workshop
STATISTICA-9.1-ENG
downloaded
from
http://larix.biol.uni.lodz.pl/statistica/
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Contact

STATISTICA-9.1-ENG
downloaded
from
http://larix.biol.uni.lodz.pl/statistica/
Ott Wayne R. (ed). 1995. Environmental Statistics and Data
Analysis. Lewis Publisher. 313 pp.
Ludwig, J.A., Reynolds, J.F. 1988. Statistcal ecology: a primer on
methods and computing. John Wiley & Sons. Zar, J.H. 1984.
Biostatistical analysis. 2nd ed. Prentice-Hall International, Inc.
Zar, J.H. (1984): Biostatistical analysis. 2nd ed. Prentice-Hall
International, Inc.
Journal - Environmental Modeling and Assessment (selected
papers).
Journal - Environmental Modelling & Software (selected papers).
bartos@biol.uni.lodz.pl, m.stolarska@erce.unesco.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Ecotoxicology
0400-S143UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

6 ECTS
Basic knowledge of biology and chemistry
Basic knowledge of genetics
Student:
• defines the basic concepts of toxicology and ecotoxicology;
• lists the main groups of pollutants;
• describes the fate of pollutants in ecosystems;
• characterizes the impact of pollution on the organism
populations and communities;
• plans methods that can be used to monitor the quality of the
environment;

Compulsory
1st semester
Joanna Mankiewicz-Boczek
Joanna Mankiewicz-Boczek, Magdalena Urbaniak, Ilona Gągała
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 24 hours
per week, class size
Practice= 24 hours
Total contact= 48 hours
Individual study = 120 hours
Workload overall
168 h
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•
•

Content

Assessment

Teaching media
References

identifies the toxic effects for the studied plants and animals;
adapts known methods of research into the ecosystems
where it does;
• reports the results of research.
The notion and classification of poisons. Mechanisms of the
effect of poisons. Dose. Mutagenic, carcinogenic and teratogenic
effects. Toxins in the environment, xenobiotics. Poisoning of the
environment.
Turnover,
retention,
bioaccumulation,
biomagniphication and biotransformation of toxins in the
environment. Toxikinetic and toxidynamic circles. Elimination of
toxins from the environment. Detoxifications and demutagenesis.
Tests and the evaluation of the toxicity. Laboratory analysis of
toxicants in the environment. Risk of contaminating the
environment. Anthropogenic sources of toxins. Prevention of
poisoning. Topics exercises: Toxicity screening test with plants.
Freshwater toxicity screening test with invertebrates.
Determination of toxin concentration in biochemical assay.
Identification of toxic genotype – genetic analysis.
1. Attendance. 2. Passing the exam at the end of the lectures exam consists of multiple-choice test and the descriptive part to
the question. 3. Reports on the implementation exercise.
Lectures, seminars - introduction to the practical exercises,
practical exercises.
Shwan I.C., Chadwick J. Principles of Environmental Toxicology.
1998. London, UK: Taylor& Francis Ltd.
Hoffman D.J., Rattner B.A., Burton G.A., Cairns J. 2002. Handbook
of Ecotoxicology Second edition. Boca Raton, FL, USA : CRC Press.
Walker C.H., Hopkin S.P., Sibly R.M., Peakall .B. 2005. Principles of
Ecotoxicology Third edition. NY, USA: Taylor& Francis, CRC Press.
Robinson L, Horn I. Toxicology and Ecotoxicology in Chemical
Safety Assessment. Oxford, UK. Blackwell Publishing Ltd, 2005.
Mankiewicz-Boczek J., Izydorczyk K., Romanowska-Duda Z.,
Jurczak T., Stefaniak K., Kokociński M. 2006. Detection and
monitoring toxigenicity of cyanobacteria by application of
molecular methods. Environmental Toxicology 21: 380-387.
Mankiewicz-Boczek J., Nałęcz-Jawecki G., Drobniewska A., Kaza
M., Sumorok B., Izydorczyk K., Zalewski M., Sawicki J. 2008.
Application of a microbiotests battery for complete toxicity
assessment of rivers. Ecotoxicology and Environmental Safety 71:
830-836.
Wagner I, Izydorczyk K, Kiedrzynska E, Mankiewicz-Boczek J,
Jurczak T, Bednarek A., Wojtal-Frankiewicz A., Frankiewicz P.,
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Contact

Ratajski S., Kaczkowski Z., Zalewski M. 2009. Ecohydrological
system solutions to enhance ecosystem services: the Pilica River
Demonstration Project. Ecohydrology & Hydrobiology 9(1): 1339.
j.mankiewicz@erce.unesco.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff

Environmental / Landscape Planning
0400-S144UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

5 ECTS
Basic knowledge in biology, ecology, geography
Basic knowledge in environmental politics and economy
Student:
• identifies the types of the landscape;
• undertakes certain degree of cooperation with planners;
• analysis and interprets the planning documents;
• assesses the environmental effects of the local development
plans;
• draws up the natural part of studies of the conditions and
directions of spatial development of given area;
• recognizes the range of natural hazards related to river
ecosystems with special emphasis to floods, their types and
impacts.
Spatial environmental units. The evaluation and the valorization
of the landscape. Structure of managing and using the space.
Principles of shaping ecotones. Managing the space in different

Compulsory
1st semester
Paul DuBowy
Paul Dubowy, Kinga Krauze, Beata Woziwoda, Azime Tezer,
Małgorzata Łapińska
Tuition language
English
Program involvement
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 24 hours
per week, class size
Practice= 10 hours
Excursion / Field trip= 10 hours
Total contact= 44 hours
Individual study = 96 hours
Workload overall
140 h

Content
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Assessment
Teaching media
References

types of the landscape – spatial politics, planning. System of the
landscape planning in Poland and its organization. System of the
landscape planning in the World (case studies). Planning
documentation. Procedures of using the space (analysis of the
study of the conditions and directions of spatial development of
the commune, local plans of developing, regional development
strategy, conception of spatial planning of the country). The
landscape planning as the tool of the implementation of the
principles of the sustainable development and environmental
protections. Consequences in law of development plans.
Limitations in using the space. Areas of the special-purpose.
Spatial conflicts. Water & Forests in landscape planning 1.
Hydrological cycle in forest ecosystems: soil-plant-atmosphere
continuum (SPAC), ewapotranspiration, age-related changes in
forest composition and structure and changes in transpiration
and water storage; role of flow regime in forests along river
corridors and ecologically acceptable flow regime (EAFR). 2.
Wetland ecosystems and consequences of deforestation,
reforestation and afforestation – sustainable development and
forest policy; nature protection versus (?) local policy. 3. Drainage
of forested area, riverbed regulation, landscape desertisation and
“small retention”. 4. Ecological and biological diversity of riparian
and boggy forest communities in Poland.
Restoration and creation of wetland environments 1.
Degradation of wetlands ecosystems. 2. Environmental and
biological site evaluation. 3. The major goals of planning. 4.
Typical stages in the design, implementation and assessment of
ecological restoration/creation projects. 5. Restoration project
planning guidelines according to Committee on the Restoration
of Aquatic Ecosystems (1992). 6. Land use changes afforestattion of agricultural lands. 7. Afforestation porgrammes
in European countries 8. Financial and technical support. 9. The
economical, ecological and social drivers of afforestation.
Written examination: 25% test , 50% essay Project: 25%
Lecture, practice, computer class, movie, field trip, workshop,
presentation
Dramstad W. E. Olson, J.D. Forman, R.T.T. 1996. Landscape
ecology principles in landscape architecture and land - use
planning, Harvard University.
Zonneveld I.S., Forman R.T.T. (eds). 1990. Changing landscapes
an ecological perspective. Springler Verlag, New York.
Steiner F. (ed.). 2008. The Living Landscape: An Ecological
Approach to Landscape Planning. Edition: 2. Island Press, 471 pp.

16

Contact

Evert K.-J. (ed.). 2009. Encyclopedic Dictionary of Landscape and
Urban Planning.
Wood P.J. , David M. Hannah, Jonathan P. Sadler. 2006.
Hydroecology and Ecohydrology: Past, Present and Future.
Goudie Andrew S. (Univ. of Oxford, UK) 2005. The Human Impact
on the Natural Environment: Past, Present, and Future, 6th
Edition.
Mitsch William J., James G. Gosselink, Li Zhang, Christopher J.
Anderson . 2009. Wetland Ecosystems.
Paul.J.DuBowy@usace.army.mil, malapi@biol.uni.lodz.pl,
woziwoda@biol.uni.lodz.pl., kingak@biol.uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Environmental Protection Politics
0400-S145UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
None
None
Student:
• lists and describes changes in the environmental policy;
political and legal-economic conditioning in the
environmental protection and principles of the ecological
politics;
• specifies the environmental linkages with other scientific
disciplines, including interdisciplinary methods for
environmental protection research;
• characterizes the social role of specialist in the field of
environmental protection;

Compulsory
1st semester
Monika Król
Monika Król
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 30 hours
per week, class size
Practice= 12 hours
Total contact= 42
Individual study = 42
Workload overall
84 h
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•

Content

relates and designs the knowledge in the scope of
environmental issues in the education and shaping the
ecological awareness of the society and shaping the social
basis for sustainable development;
• discusses the complexity of the human impact on the
structure and functioning of natural systems and problems
with its estimate;
• formulates judgments on important social issues;
• specifies the possible use of the achievements of the natural
sciences for sustainable socio-economic development;
• integrates the information obtained during the course into
creating programs of the environmental protection on the
split level of treated issues and decision making (verification
by practical questions and issues to consider);
• characterizes strategic environmental protection problems as
a basis for defining the national environmental policy;
• uses specialized terms in Polish or English in the development
of documentation on environmental protection;
• describes the effects of opinions, decisions or actions of a
specialist in the field of environmental protection.
Strategic problems of the environmental protection in the world.
Reasons to protect environment, “raison d’être” of
environmental protection politics, main actors involved, subject
of protection in global, regional and local vision. Ecological
politics of the state. Regional and local strategies and programs
of the environmental protection. Principles and methods of
forecasting in the environmental protection. Administrative and
market instruments. Participation of the society in the
achievement of the goals of the of the goals of the environmental
politics. Conditions of effective environmental protection,
barriers and limits to effective environmental protection in
different countries and parts of the world. Conflict between
ecology and economy, opposition between environmental
protection and humans’ needs and activities. Transnational
character of environmental problems and of environmental
protection law and politics. Concept and role of international law
in environmental protection, international negotiations in the
field of environment, history of environmental protection law
and politics. Different international agreements, their role in
environmental protection, character and answering different
environmental questions. United Nations Conference on
Environment and Development (UNCED) in Rio de Janeiro (Earth
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Assessment
Teaching media
References

Summit), Earth Summit’s documents in general, Rio Declaration
on Environment and Development, Agenda 21. Principles of
environmental law (detailed presentation of the principles of:
prevention, precaution, polluter-pays), concept of sustainable
development (idea, history, different spheres concerned,
different meanings, realization in practice, problems, etc.).
Atmosphere and climate protection: United Nations Framework
Convention On Climate Change and Kyoto Protocol (negotiations,
parties, principles, objectives, instruments, rules, economic
instruments used, different mechanisms, etc.). Climate
protection in UE (system of emission allowances, subjects
involved, main ideas and rules: allocation, auctioning,
introduction of aviation into the system etc.). Climate protection
in chosen countries. Other aspects of air and climate protection :
Geneva Convention on Long-range Transboundary Air Pollution
and related protocols.). Biosphere protection: reasons of
protection of biodiversity, specific problems in this field
development of biosphere protection policy, Cites (Washington
Convention on International Trade in Endangered Species of Wild
Fauna and Flora), Rio Convention on Biological Diversity and
Cartagena Protocol. Protection of the Marine Environment and
Watercourses in general way. Other issues in environmental
protection politics: international ecological safety, use of
economic instruments for the environment protection, access to
environmental information.
Oral examination: 100%, Written examination: 100%
PowerPoint Presentation (slides) - principal part Work in groups
(small panels in class), Discussions, students' presentations
www.erce.unesco.lodz.pl
Texts of conventions, as well as basic information on
international bodies, negotiations and development of
international environmental politics - available on the following
internet sites: http://www.unece.org; http://www.basel.int ;
http://ozone.unep.org; http://www.cbd.int; http://unfccc.int.
Texts of directives and other documents of European Union
available
on
internet
site:
.http://europa.eu
;
http://europa.eu.int/comm/environment/impel/index.htm
European Union Network for the Implementation and
Enforcement
of
Environmental
Law
(IMPEL)
;
http://www.eea.eu.int/ - European Environment Agency (EEA) ;
Birnie P.W., Boyle A. E. (eds). 2002. International Law & the
Environment, Oxford University Press ;
Baker S. 2006. Sustainable Development, Routledge;
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Contact

Introductions to Environment Series, London and New York;
Cordonnier Segger M.-C. 2006 Sustainable Development Law,
Oxford University Press, Reprinted 2006 ; 7. Plater Z.J.B. 2004.
Environmental Law and Policy: Nature, Law, and Society. Aspen
Pub
ikakrol@uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Estuarine and Coastal Ecohydrology
0400-S141UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

5 ECTS
Basic knowledge in biology and ecology
Basic knowledge in ecohydrology
Student:
• has an inter-disciplinary view of estuarine and coastal seas in
order to have an operational understanding of these
systems;
• identifies the coastal sea as a system potentially threatened
by human activity and climate change;
• applies a range of ecohydrological methods for ecosystem
mitigation and remediation;
• acknowledges the construction of numerical models and
their benefits and limitations as well as of scenario analysis.
Introduction to the concept: justification for the Ecohydrology
(EH) approach; application of EH for water resources
management and sustainable development; basic concepts and
definitions: watershed, climate, hydrologic cycle, biochemical

Elective
1st semester
Luis Chícharo
Luis Chícharo, Alexandra Chícharo
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 15 hours
Seminar= 4 hours
Total contact= 29 hours
Total individual study = 111 hours
Workload overall
140 h

Content
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Assessment
Teaching media
References

Contact
Module Name
Identification code
Subtitle
Courses Status
Term
Teachers Staff

cycles, mitigation and restoration, ecosystem robustness.
Assessment and quantification of factors: landscapes: definition
of critical areas; landwater interactions (groundwater/surface
water; ecotones); water circulation (residence time, freshwater
discharge, water chemistry); assessing biota structure. GIS in EH
studies. Restoration and mitigation strategies: EH methods for
algal blooms control; restoring vegetation for nutrients trapping;
EH approach in aquaculture ponds; river discharge management;
“flow pulse concept”. The course will comprise: lectures, boat
practices and associated laboratory work, computer based
modeling exercises, presentations by students on key topics ,
posters by students as small groups - marked by students and
moderated by them.
Written examination: 100 %
Lecture, boat practice, lab, computer class, tutorial, seminar
Morais P, Chicharo M.A., Chicharo L. 2009. Changes in a
temperate estuary during the filling of the biggest European dam,
Sci Total Environ doi:10.1016/j.scitotenv.2008.11.037
Chicharo L., Chicharo M.A., Ben-Hamadou R. 2006. Use of a
hydrotechnical infrastructure (Alqueva Dam) to regulate
planktonic assemblages in the Guadiana estuary: Basis for
sustainable water and ecosystem services management
Estuarine, Coastal and Shelf Science 70 (1-2): 3-18.
Wolanski E., Chicharo L., Chicharo M.A., Morais P. 2006. An
ecohydrology model of the Guadiana Estuary (South Portugal) .
Estuarine, Coastal and Shelf Science 70 (1-2): 132-143.
Chicharo L., Chicharo M.A. 2006. Applying the ecohydrology
approach to the Guadiana estuary and coastal areas: Lessons
learned from dam impacted ecosystems Estuarine, Coastal and
Shelf Science 70 (1- 2): 1-2.
Wolanski E., Boorman L.A., Chicharo L. et al. 2005. Ecohydrology
as a new tool for sustainable management of estuaries and
coastal waters Wetlands Ecology and Management 12 (4), pp.
235-276.
lchichar@ualg.pt
Polish Language
0400-S142UD
Elective
1st semester
Dorota Wielkiewicz-Jałmużna
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Tuition language
Program involvement

English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 15 hours
per week, class size
Practice= 15 hours
Total contact= 30
Individual study = 26
Workload overall
56 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

Assessment
Teaching media
References
Contact
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff

2 ECTS
None
None
Student:
• uses Polish language, mainly on issues connected with the
human being (personal data, education, description of a
appearance, leisure time, health, etc.) and the human
environment (flat, dormitory, city, etc.);
• communicates in typical situations of everyday life;
• uses basic biological and ecological terminology and know
names of Polish environmental institutions.
The main objective of the course is to provide the knowledge
about the Polish Language and to provide basic skills in speaking,
writing and communicating in Polish. Additionally, the course
provides basic knowledge of ecological terminology.
Contents of the education: Subjects: human, living, daily life, food
and drink, nature. Grammar: noun inflection, verb inflection,
syntax.
Written examination: 50%, Oral examination: 50%
Lecture, practice with use of thematic pictures and grammatical
diagrams
Materials and guidelines of The School of Polish for Foreigners in
the University of Lodz (www.sjpdc.uni.lodz.pl)
dorojal@wp.pl
Ecological Risk Assessment

Elective
1st semester
Tomasz Jurczak
Tomasz Jurczak, Małgorzata Łapińska
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Tuition language
Program involvement

English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 10 hours
Excursion / Field trip = 10 hours
Total contact= 30 hours
Individual study = 110 hours
Workload overall
140 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

Assessment
Teaching media
References

5 ECTS
Basic knowledge in ecology and chemistry
Student:
• identifies the fundamental principles of environmental risk
assessment (ERA) and environmental impact assessment
(EIA) – European and Worlwide perspective;
• describes the basic steps of the risk assessment process.
• qualitatively and quantitatively predicts and models chemical
exposure and effect, in order to assess risk;
• explains the complexity of ERA issues and discusses the
uncertainty in environmental risk assessments;
• prepares a project of investment's impact to the
environment (EIA – Environmental Impact Assessment).
Legal basis for EIA. Risk assessment (RA) in EIA implementation
strategies – European and Worlwide perspective. Public
participation in the EIA procedures. Selected reports and case
studies. EIA on Natura 2000 sites.
50% (test), 50% (report)
Lecture, lab, field trip
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manua
l
Morris P. and Therivel R., 2004. Methods of Environmental
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Contact

Impact Assessment. Second edition. Spon Press, London. ISBN: 0415-23959-1
Petts J. (Ed) 1999. Handbook of Environmental Impact
Assessment. Volume 1. Environmental Impact Assessment:
Process, Methods and Potential. Blackwell Science. Oxford. ISBN:
0-632-04772-0
Petts J. (Ed) 1999. Handbook of Environmental Impact
Assessment. Volume 2. EIA in practice: impact and limitations.
Blackwell Science. Oxford. ISBN: 0-632-04771-2
Wood C., 2003. Environmental Impact Assessment. A
comparative review (second edition). Pearson Education Ltd.,
Essex, England. ISBN: 0-582-36969-X
Jurczak T., Tarczyńska M. Karlsson K., Meriluoto J. 2004.
Characterization and diversity of cyanobacterial hepatotoxins
(microcystins) in blooms from Polish freshwaters identified by
liquid
chromatography
electrospray
ionisation
mass
spectrometry. Chromatographia 59:571578.
Jurczak T., Tarczynska M., Izydorczyk K., Mankiewicz J., Zalewski
M. Meriluoto J. 2005. Elimination of microcystins by water
treatment process – examples from Sulejow Reservoir, Poland.
Water Research 39: 23942406.
William R., Jurczak T., Iffly J., Kull T., Meriluoto J., Hoffmann L.
2005. Distribution of hepatotoxic cyanobacterial blooms in
Belgium and Luxembourg. Hydrobiologia 551:99117.
Izydorczyk K., Tarczynska M., Jurczak T., Mrowczynski J., Zalewski
M., 2005. Measurement of phycocyanin fluorescence as an online
early warning system for cyanobacteria in reservoir intake water.
Environmental Toxicology 20: 425430.
tjurczak@biol.uni.lodz.pl; malapi@biol.uni.lodz.pl

FIRST YEAR – semester 2 (SUMMER SEMESTER)
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Applied Aquatic Ecology
0400-S243UD
Compulsory
2nd semester
Małgorzata Łapińska
Małgorzata Łapińska, Andrzej Kruk
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
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Ecohydrology
Teaching form, contact time Lecture= 14 hours
per week, class size
Practice= 8 hours
Excursion / Field trip = 8 hours
Total contact= 30 hours
Individual study = 82 hours
Workload overall
112 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

4 ECTS
Basic knowledge in biology, hydrology and ecology
Basic knowledge in freshwater and fish ecology
Student:
• explains the functioning of the aquatic ecosystems (lotic and
lentic) under natural conditions and in face of anthropogenic
stress and disturbance;
• recognizes and appraises various threats facing the quality
and quantity of freshwater bodies (in local, regional and
global scale);
• conducts the river quality assessment (from sampling to
selected indices calculation methods with the use of PC
software) in accordance with current environmental policy;
• analysis the river quality assessment results, discusses the
consequences of impact on aquatic ecosystems and presents
the conclusions in the form of a report;
• names and characterizes modern methods, techniques and
technologies (ecohydrological biotechnologies) used in the
river restoration;
• justifies the need for self-restraint in managing water
resources;
• explains the need of the interdisciplinary and
transdisciplinary
knowledge
required
for
process
understanding and the integrated water resources
management (IWRM) from the point of sustainable
development.
The theoretical part: 1. Major types of aquatic ecosystems (rivers,
lakes, reservoirs) and description of their key features:
distribution, genesis, typology and morphology; physico-chemical
characteristics; community structure, interactions and seasonal
dynamics; trophic relationships; food web structure; trophic
cascade; biomanipulation, bottom-up and top-down processes. 2.
Key concepts in freshwater ecology: nutrient cycling, river
zonation, river continuum, flood pulse, land-water ecotones,
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Assessment
Teaching media
References

intermediate complexity hypothesis, ecohydrology. 3. Human
impact on river continuum, distribution of organisms and river
productivity: water pollution, channel regulation, separation of
oxbow lakes by levees, irrigation, damming, river fragmentation,
flow regulation, changes in thermal regime, overfishing (including
poaching), inappropriate stocking and introducing of non-native
species, collapse of some commercial fisheries, reaction of stenoand eurytopic species to human pressure. 4. Biomonitoring and
bioindicators in aquatic ecosystems: Phytoplankton and Fish
based assessment methods - worldwide and European
perspective. 5. River restoration with use of ecohydrological
biotechnologies: concepts, stages, methodology, techniques,
examples - worldwide and European perspective.
The practical part: 1. Field trip, laboratory work and computer
class: Phythoplankton based assessment - sampling of
phytoplankton and calculation of the Trophic Diatom Index (TDI).
2. Field trip, laboratory work and computer class: Fish based
assessment - sampling of fish (electrofishing) and calculation of
fish-based indices elaborated for Water Framework Directive EC
EU purpose (e.g. European Fish Index EFI and EFI+, FiBS index). 3.
Field trip: Example of the urban rivers restoration with use of
ecohydrological biotechnologies on the basis of case-studies
carried in Lodz City (SWITCH demo site – Sokołówka River; EHREK – Bzura River in Arturówek, Łagiewniki Forest). 4. Tutorial:
the review of the best practices in rural and urban rivers
restoration (students’ PowerPoint presentations).
25% (test), 25% (report - bioassessment), 50% essay (selected
topic on ecological methods application in freshwaters)
Lecture, movie, laboratory, computer class, tutorial, field trip
Wetzel. R. G. 2001. Lake and river ecosystems. San Diego,
Academic Press.
Gordon N. D., McMahon T. A., Finlayson B. L., Gippel C. J, Nathan
R. J. 2004. Stream Hydrology. An Introduction for Ecologists. New
Edition Wiley, 443 pp.
Calow P., Petts G.E. (eds). 1992. The Rivers Handbook. Volume 1
and 2. Blackwell Science, 526 pp, 523 pp.
Tockner K., Robinson C.T., Uehlinger U. (eds). 2009. Rivers of
Europe. Elsevier, 700 pp.
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
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Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manua
l
FAME CONSORTIUM. 2004. Manual for the application of the
European Fish Index - EFI. A fish-based method to assess the
ecological status of European rivers in support of the Water
Framework
Directive.
Version
1.1,
January
2005.
(http://fame.boku.ac.at)
Rutherfurd I.D., Jerie K., Marsh N. 2000. A Rehabilitation Manual
for Australian Streams Volume 1 and 2. Cooperative Research
Centre for Catchment Hydrology (CRCCH) & Land and water
resources Research and Development Cooperation (LWRRDC),
192 pp, 400 pp. (available on-line).
Manual of River Restoration Techniques. 2002. The River
Restoration Centre, Silsoe, Beds, MK45 4DT Great Brittain. Web
edition: www.therrc.co.uk/rrc_manual_pdf.php
FISRWG (10/1998). Stream Corridor Restoration: Principles,
Processes, and Practices. By the Federal Interagency Stream
Restoration Working Group (FISRWG)(15 Federal agencies of the
US gov't). GPO Item No. 0120-A; SuDocs No. A 57.6/2:EN
3/PT.653.
ISBN-0-934213-59-3.
Web
edition:
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/w
ater/manage/?&cid=stelprdb1043244
Internet:
http://fame.boku.ac.at – Development, Evaluation and
Implementation of a Standardised Fish-based Assessment
Method for the Ecological Status of European Rivers (FAME). A
Contribution to the Water framework Directive.
http://www.aquatnet.com - AQUA-TNET, Socrates Thematic
Network for Aquaculture, Fisheries and Aquatic Resource
Management. Network for Education and Training in the
Aquaculture Industry.
http://ec.europa.eu/environment/water/ - European Comission
web page on water issues.
http://www.switchurbanwater.eu - SWITCH : Sustainable Water
Management Improves Tomorrow's Cities' Health.
http://www.arturowek.pl - Ecohydrologic rehabilitation of
recreational reservoirs "Arturówek" (Lodz) as a model approach
to rehabilitation of urban reservoirs.
http://www.ecohydro.pl
The
International
Journal
ECOHYDROLOGY & HYDROBIOLOGY.

27

Contact

malapi@biol.uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Urban Ecohydrology
0400-S246UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

4 ECTS
None
Basic knowledge in Ecohydrology
Student:
• explains the mechanisms, effects and methods of
mitigating the impacts of urbanization on the natural
environment;
• discusses
the
complexity
of
processes
and
transdisciplinary
character
of
environmental
management in urban areas;
• develops scientific research as the basis for designing
innovative solutions for rehabilitation of freshwater
ecosystems in the urban area;
• formulates and verifies research hypotheses by
integrating knowledge from various fields of science;
• uses statistical methods and computer techniques to
carry out research tasks;
• communicates with stakeholders in the course of the
performance of the tasks of the research;
• uses a specialized terms in English and Polish;
• critically evaluates the results of conducted observation,
information from the scientific literature and media

Compulsory
2nd semester
Iwona Wagner
Iwona Wagner
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 14 hours
per week, class size
Practice= 8 hours
Excursion / Field trip = 8 hours
Total contact= 30 hours
Individual study = 82 hours
Workload overall
112 h
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Content

Assessment

Teaching media

References

relating to socio-ecological aspects in the city;
• effectively applies modern methods of communication
and moderation.
Lectures: 1. Challenges generated by urban development, its
impact on water resources and their management in the face of
global change; 2. Effect of antropopressure on water ecosystems
as the basis for decision-making in management and
rehabilitation measures; 3. IUWRM, BMPs, LID, SUDS in the
regeneration and management of the water cycle in the city; 4.
Regeneration of biogeochemical cycles and water pollution
control in cities; 5. System solutions: integrating water
management, urban infrastructure and social, economic and
cultural systems; the methodology; 6. Ecosystem services in
cities; 7. Green infrastructure in urban planning; The importance
of sustainable development and planning of cities for public
health; The Concept of Blue-Green Network; 8. Management of
water in cities in the EU directives and international acts; 9.
Theory and practice of cooperation in stakeholder platforms
including stakeholder maps and institutional building; 10.
Methodology of building the vision, scenarios and strategic plans,
communication and facilitation in stakeholder platforms.
Technical classes: 1. System solutions on the Sokolowka River River City rehabilitation for improving retention and quality of
stormwater the quality of life of the inhabitants; 2. Sequential
Sedymentary-Biofiltration System for stormwater purification; 3.
Energy plantations at Lodz Waste Water Treatment Plant system solutions for the nutrient regeneration and production of
clean energy; 4. Stormwater systems modeling; 5. Methodology
of building the vision, scenarios and strategic plans,
communication and facilitation in stakeholder platforms.
Results of the workshop exercises on the basis of complexity and
reliability of the developed opinions and solutions (15%); 2. Essay
35%; 3. Multimedia presentation 15%; 4. Final Test 35%
Multimedia Lectures; 2. Movies; 3.Workshops using modern
methods of facilitation and communication (e.g., Cafe World;
Open Space); 4. Preparation of presentation; 5.Reports; 6. Selfstudy
Wagner, I. , Marsalek, J. and Breil, P. (eds). 2007. Aquatic Habitats
in Sustainable Urban Water Management: Science, Policy and
Practice. Taylor and Francis/Balkema: Leiden.
Wagner, I., Zalewski, M. 2009. Ecohydrology as a Basis for the
Sustainable City Strategic Planning - Focus on Lodz, Poland. Rev
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Contact

Environ Sci Biotechnol. 8: 209-217. DOI 10.1007/s11157-0099169-8.
Howe, C., & Mitchell C. (eds.). 2011. Water Sensitive Cities. IWA
Publishing, London.
Butterworth J., McIntyre P., da Silva Wells C. (eds.). 2011.
SWITCH in the City. putting urban water management to the test.
IRC International Water and Sanitation Centre. The Hague, The
Netherlands.
www.switchurbanwater.eu
www.ecohydro.pl
www.erce.unesco.lodz.pl
iwwag@biol.uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Phytotechnologies and Phytoremediation
0400-S241UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

5 ECTS
Basic knowledge of plant biology and ecology
Basic knowledge of hydrology and soil science
Student:
• assesses some aspects of human impact on ecosystems,
surface water, ground water and soil;
• explains the processes of transport and dispersion in
different canters;
• explains the role of vegetation in the neutralization,
distribution and absorption of pollutants for the protection of
aquatic and terrestrial ecosystems;

Compulsory
2nd semester
Edyta Kiedrzyńska
Edyta Kiedrzyńska, Maciej Skłodowski
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 16 hours
per week, class size
Practice= 10 hours
Excursion / Field trip = 10 hours
Total contact= 36 hours
Individual study = 104 hours
Workload overall
140 h
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Content

Assessment

Teaching media
References

distinguishes between different methods and techniques of
repair for sites contaminated by persistent organic
pollutants, inorganic pollutants and heavy metals;
• evaluates the positive and negative aspects of using plants as
biofuel for the production of bio-energy;
• presents examples of selected methods of remediation and
the use of plants for the production of biofuels, which are
used in Poland and around the world.
Lecture topics: Ecohydrology & Phytotechnology; Fundamental
Processes - Remediation Technologies; Physical Treatment
Technologies; Chemical Treatment Technologies and Chemical
Reactive Barriers; Biodegradation and Bioremediation with
Bacteria and Enzymes and Fungi; Phytoremediation of Persistent
Organic Contaminants; Phytoremediation of Metals and
Inorganic Pollutants; Mechanisms: 1) Occurring outside plant
system (Phytosequestration, Rhisodegradation, 2) Occurring
inside plant system (Phytoextraction, Phytodegradation);
Applications of Phytotechnologies and Phytoremediation: 1)
Containment Strategies, 2) Treatment Strategies.
For the issue of the assessment of the subject will be taken into
account: 1) Attendance, 2) Evaluation of activity in the classroom,
3) Rating for the preparation and multimedia presentation from a
given scientific theme - at the rights of the exam. The method of
the course assessment will rely on assigned the weight for
particular assessments (exam grade - 75%, the evaluation of the
exercises - 25%).
Lecture, lab
Alvarez P.J.J., Illman W.A. (2006). Bioremediation and natural
attenuation: process fundamentals and mathematical models.
John Willey & Sons. USA. Bhandari A., Surampalli R.Y.,
Champagne P.,
Ong S.K., Tyagi R.D., Lo I.M.C. (2007). Remediation Technologies
for Soils and Groundwater American Society of Civil Engineers.
Landmeyer J.E. (2011). Introduction to Phytoremediation of
Contaminated Groundwater. Springer. London. New York. Singh
A.
Ward
O.P.,
(2004).
Applied
Bioremediation
and
Phytoremediation, Springer London. New York. Tsao D.T (2003).
Phytoremediation. Springer. Germany.
Keedy, P.A. (2010). Wetland Ecology, Principles and conservation.
Second Edition. Cambridge University Press. UK. pp. 497.
Kiedrzyńska, E., Wagner-Łotkowska, I. & Zalewski, M. (2008a).
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Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator

Quantification of phosphorus retention efficiency by floodplain
vegetation and a management strategy for a eutrophic reservoir
restoration. Ecological Engineering 33, 15-25.
Kiedrzyńska, E.; Kiedrzyński, M. & Zalewski, M. (2008b). Flood
sediment deposition and phosphorus retention in a lowland river
floodplain: impact on water quality of a reservoir, Sulejów,
Poland. Ecohydrology & Hydrobiology 8: 2-4.
Magnuszewski, A.; Kiedrzyńska, E.; Wagner-Łotkowska, I. &
Zalewski, M. (2007). Numerical modelling of material fluxes on
the floodplain wetland of the Pilica River, Poland. In: Wetlands:
Monitoring, Modelling and Management. Okruszko, T.;
Szatyłowicz, J.; Mirosław – Świątek, D.; Kotowski, W. & Maltby, E.
(Eds). A.A. Balkema Publishers – Taylor & Francis Group. pp. 205210.
Mitsch W.J. & Gosselink, J.G. (1993). Wetlands. Second Edition.
John Wiley & Sons, Inc. USA. 722 pp. Mitsch, W.J & Gosselink, J.G.
(2007). Wetlands. Fourth Edition. John Wiley & Sons, Inc. USA.
Mitsch, W.J.; Gosselink, J.G.; Anderson, C.J. & Zhang, L. (2009).
Wetland Ecosystem. John Wiley & Sons, Inc. USA. 295 pp. Nairn,
R.W. & Mitsch, W. J. (2000). Phosphorus removal in created
wetland ponds receiving river overflow. Ecological Engineering
14: 107-126.
Zalewski, M. (2011). Ecohydrology for implementation of the EU
water framework directive. Proceedings of the Institution of Civil
Engineers. Water Management 8, 16 Issue, 375-385.
Zalewski, M. (2000). Ecohydrology – the scientific background to
use ecosystem properties as management tools toward
sustainability of water resources. In: Zalewski, M. (Ed.). Ecological
Engineering. Journal on Ecotechnology 16: 1-8. Zalewski, M.
(2005). Engineering Harmony. Academia 1(5), 4-7.
Zalewski, M. (2006). Flood pulses and river ecosystem
robustness. In: Frontiers in Flood Research. Tchiguirinskaia, I.;
Thein, K.N.N., K. & Hubert, P. (Eds). Kovacs Colloquium. June/July
2006. UNESCO, Paris. IAHS Publication 305. 212 pp.
edytkied@biol.uni.lodz.pl; e.kiedrzynska@erce.unesco.lodz.pl
Wetlands and Land-Water Ecotones
0400-S242UD
Compulsory
2nd semester
Edyta Kiedrzyńska
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Teachers Staff
Tuition language
Program involvement

Edyta Kiedrzyńska, Dorota Hejduk
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 8 hours
per week, class size
Practice= 5 hours
Excursion / Field trip = 5 hours
Total contact= 18 hours
Individual study = 66 hours
Workload overall
84 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

3 ECTS
Basic knowledge of hydrology and ecology
None
Student:
• distinguishes between basic types of wetland ecosystems and
the types of ecotones;
• explains the role of wetland ecosystems (natural and manmade) and ecotones to biodiversity, the circulation of
biogenic elements, purifying water and surface water
ecosystems;
• describes the process flow of energy through an ecosystem
and circulation of matter in the ecosystem at different stages
of its development;
• quantifies water balances of different types of wetland
ecosystems;
• assesses the environmental, natural, social and cultural
importance of wetland ecosystems and ecotones;
• identifies the selected plant and animal species associated
with the wetland ecosystems;
• plans simple experiments or research related to the
functioning of wetland ecosystems;
• presents the results obtained in the researches;
• elaborates the experimental results in the form of reports.
Wetlands and land-water ecotones and human history;
Distribution of wetlands - the largest and most valuable wetland
areas in the world; Wetland hydrology and land-water ecotones wetland water budget, retention time, the influence of the
dynamics of the hydrological on functioning of ecosystems and
biodiversity condition; Wetlands biogeochemistry and land-water
ecotones - the nitrogen, sulfur, carbon and phosphorus cycle,

33

Assessment

Teaching media
References

biogeochemical budget, the ability of organisms to adaptation to
wetland conditions; Human impact on the development of
wetland ecosystems and ecotones and their sustainable
management; Climate change and wetlands. Assessment of the
value of natural, ecological, social, wetlands and ecotones;
Floodplain wetlands and ecotons on the Pilica River valley impact on flood sediment retention and accumulation of
nutrients, introduction to the international document on
wetlands and floodplain terrace - "Declaration on Sustainable
Floodplain Management".
For the issue of the assessment of the subject will be taken into
account: 1) Attendance, 2) Evaluation of activity in the classroom,
3) Rating for the preparation and multimedia presentation from a
given scientific theme - at the rights of the exam. The method of
the course assessment will rely on assigned the weight for
particular assessments (exam grade - 75%, the evaluation of the
exercises - 25%).
Lecture, lab, field trip
Keedy, P.A. (2010). Wetland Ecology, Principles and conservation.
Second Edition. Cambridge University Press. UK. pp. 497.
Kiedrzyńska, E., Wagner-Łotkowska, I. & Zalewski, M. (2008a).
Quantification of phosphorus retention efficiency by floodplain
vegetation and a management strategy for a eutrophic reservoir
restoration. Ecological Engineering 33, 15-25.
Kiedrzyńska, E.; Kiedrzyński, M. & Zalewski, M. (2008b). Flood
sediment deposition and phosphorus retention in a lowland river
floodplain: impact on water quality of a reservoir, Sulejów,
Poland. Ecohydrology & Hydrobiology 8: 2-4.
Magnuszewski, A.; Kiedrzyńska, E.; Wagner-Łotkowska, I. &
Zalewski, M. (2007). Numerical modelling of material fluxes on
the floodplain wetland of the Pilica River, Poland. In: Wetlands:
Monitoring, Modelling and Management. Okruszko, T.;
Szatyłowicz, J.; Mirosław – Świątek, D.; Kotowski, W. & Maltby, E.
(Eds). A.A. Balkema Publishers – Taylor & Francis Group. pp. 205210.
Mitsch W.J. & Gosselink, J.G. (1993). Wetlands. Second Edition.
John Wiley & Sons, Inc. USA. 722 pp. Mitsch, W.J & Gosselink, J.G.
(2007). Wetlands. Fourth Edition. John Wiley & Sons, Inc. USA.
Mitsch, W.J.; Gosselink, J.G.; Anderson, C.J. & Zhang, L. (2009).
Wetland Ecosystem. John Wiley & Sons, Inc. USA. 295 pp. Nairn,
R.W. & Mitsch, W. J. (2000). Phosphorus removal in created
wetland ponds receiving river overflow. Ecological Engineering
14: 107-126.
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Contact
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Zalewski, M. (2011). Ecohydrology for implementation of the EU
water framework directive. Proceedings of the Institution of Civil
Engineers. Water Management 8, 16 Issue, 375-385.
Zalewski, M. (2000). Ecohydrology – the scientific background to
use ecosystem properties as management tools toward
sustainability of water resources. In: Zalewski, M. (Ed.). Ecological
Engineering. Journal on Ecotechnology 16: 1-8.
Zalewski, M. (2005). Engineering Harmony. Academia 1(5), 4-7.
Zalewski, M. (2006). Flood pulses and river ecosystem
robustness. In: Frontiers in Flood Research. Tchiguirinskaia, I.;
Thein, K.N.N., K. & Hubert, P. (Eds). Kovacs Colloquium. June/July
2006. UNESCO, Paris. IAHS Publication 305. 212 pp.
Zalewski, M. (2007). Ecohydrology as a Concept and
Management Tool. [In:] Water and Ecosystems Managing Water
in Diverse Ecosystems to Ensure Human Well-being. King, C.,
Ramkinssoon, J., Clü sener-Godt, M., Adeel, Z. (Eds). UNU-INWEH
UNESCO MAB, Canada: 39.53.
Zalewski, M. (2008). Rationale for the “Floodplain Declaration”
from environmental conservation toward sustainability science.
Ecohydrology &Hydrobiology Vol. 8, No. 2-4, 107-113. Zalewski,
M. (2009). Ecohydrology for engineering harmony between
environment and society. Danube News. May 2009. No. 19.
Volume 11.
Zalewski, M. (2002). Ecohydrology – the use of ecological and
hydrological processes for sustainable management of water
resources. Hydrological Sciences Journal 47(5), 825-834.
Wagner I, Izydorczyk K, Kiedrzynska E, Mankiewicz-Boczek J,
Jurczak T, Bednarek A., Wojtal-Frankiewicz A., Frankiewicz P.,
Ratajski S., Kaczkowski Z., Zalewski M. 2009. Ecohydrological
system solutions to enhance ecosystem services: the Pilica River
Demonstration Project. Ecohydrol. Hydrobiol. 9(1): 13-39.
edytkied@biol.uni.lodz.pl; e.kiedrzynska@erce.unesco.lodz.pl
Applied Hydrology
0400-S247UD
Elective
2nd semester
Edmund Tomaszewski
Edmund Tomaszewski
English
ECOHYD
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ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 14 hours
per week, class size
Practice= 8 hours
Excursion / Field trip = 8 hours
Total contact= 30 hours
Individual study = 82 hours
Workload overall
112 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

Assessment
Teaching media

4 ECTS
Basic course of hydrology and meteorology
Good knowledge of physical geography on the level of
undergraduate
Student:
• classifies and characterize fundamental phenomena and
processes occurring in hydrosphere and related spheres;
• selects and apply mathematical and statistical methods to
description, interpretation and prediction of hydrological
processes;
• describes hydrometrical equipment and apply modern
technics of measuring of phenomena and objects in
hydrosphere;
• appraises influence of quality and quantity of measuring data
to research results and precision of hydrological models;
• predicts natural and economic effects of hydrological
extremes, characterize methods of their prevention;
• justifies the need of constant specialist knowledge updating.
1. The hydrological cycle. Catchment as a 2- and 3- dimensional
object and its importance to hydrological processes and water
management. Watersheds and the drainage area structure. 2.
Measuring and estimating main processes of the hydrological
cycle: precipitation, interception, evaporation, infiltration,
surface and subsurface flow, base flow. 3. Streamflow measuring
and estimating. Characteristic values of flow and their
importance to water management, environmental planning and
protection. Runoff indices. 4. Hydrological extremes: floods and
droughts - development dynamics, parameters estimation,
prediction, ideas of prevention. 5. Water balance and water
resources. 6. Hydrometrics: selected methods and techniques of
surface and ground water measurement.
Written examination (test), and practical test in the field: 100%
Information lecture, Problem lecture, Seminar lecture, Classical
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References

Contact

problem method, Situational method, Method of subject
exercises, Project method, Case study method, Experiment
method, Exhibiting method of demonstration.
Shaw E. M., 1994, Hydrology in Practice, Chapman & Hall
Boiten W., 2003, Hydrometry, Swets & Zeitlinger B.V., Lisse, The
Netherlands
Ojha C.S.P., Berndtsson R., Bhunya P., 2008, Engineering
Hydrology, Oxford University Press
Dingman L. S., 2002, Physical Hydrology, Prentice Hall
Ward A.D., Trimble S.W., 2004, Environmental Hydrology, Lewis
Publishers
edtom@uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Ecohydrology for Sustainable Fisheries and Aquaculture
0400-S244UD

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
Basic knowledge of ecology and hydrology
Basic knowledge in freshwater and fish ecology
Student:
• explains the differences between abiotic factors of the
environment and the life-traits characteristics of fishes in
relation to lotic and lentic environments;
• discusses water-related ecological theories in relation to the
concept of sustainable use of fish resources;
• defines basic techniques and methods used in fishery and
aquaculture;

Elective
2nd semester
Zbigniew Kaczkowski
Zbigniew Kaczkowski
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 7 hours
Excursion / Field trip = 7 hours
Total contact= 24 hours
Individual study = 60 hours
Workload overall
84 h
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•

Content

Assessment

Teaching media
References

discriminates basic life-traits of fishes crucial for the species
usability for aquaculture;
• measures basic physico-chemical parameters in the field;
• selects proper fish sampling methods for lotic and lentic
environment;
• discriminates some of the point and non-point sources of
freshwaters pollution;
• explains the impact of the different aspects of exploitation of
fishes on their populations;
• explains the impact of the different aquaculture aspects on
water environment;
• adapts research methodology to gather basic data describing
abiotic environment and fish assemblages of the surveyed
water body;
• organizes work of the small research team through assigning
tasks for each member of the students group;
• designs the draft of the potential solutions to mitigate
observed anthropogenic impacts;
• characterises risks and responsibility for sustainable use of
living natural resources.
1. Introduction into biology and ecology of fishes: basic
information about biodiversity, biological and ecological
requirements, anthropogenic impact on fish resources related
with fisheries and aquaculture 2. Environmental and social
factors affecting sustainability of fish resources exploitation:
habitats diversity, basic ecological theories, behavioural aspects,
relationships between adaptations to the water environment and
the hydrological regimes 3. Management of the fish resources
sustainability – fisherman point of view, water management
practises, population response to the exploitation, strategies and
regulations in fishery management and conservation 4. Factors
affecting sustainability of aquaculture – methods of culture,
selection of sites and species suitable for aquaculture
development, reproduction of fishes.
Written examination: 100% (an essay on selected topic related to
the problems and challenges in fisheries and aquaculture from
students’ country perspective)
Lecture, practice, lab and field trips
Welcomme R.L. 1985. River fisheries. FAO Fish. Tech. Pap. 262.
Pillay T.V.R. 1990. Aquaculture principles and practices. Fishing
News Books. Cambridge. Cowx I.G., Welcomme R.L. 1998.
Rehabilitation of rivers for fish. FAO: Fishing News Books,
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Contact

Blackwell Science.
Hickley P., Tompkins H. (eds.). 1998. Recreational fisheries.
Social, economic and management aspects. FAO: Fishing News
Books.
Cowx I.G. (ed.). 2000. Management and Ecology of River
Fisheries. Oxford: Fishing News Books, Blackwell Scientific
Publications, 346 – 360.
Zalewski M., Harper D.M. (eds.). 2001. The International Journal
of Ecohydrology and Hydrobiology.Vol. 1, No 1-2. Special issue
on: Catchment processes land/water ecotones and fish
communities. Warsaw.
Zalewski M. (ed.). 2002. Guidelines for the Integrated
Management of the Watershed - Phytotechnology and
Ecohydrology. UNEP- IETC, Freshwater Management Series 5;
http://www.unep.or.jp/ietc/publications/Freshwater/F MS5
kaczko@biol.uni.lodz.pl

SECOND YEAR – semester 1 (WINTER SEMESTER)
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

International Water Resources Law

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

1 ECTS
None
None
Student:
• explains the main legal principles governing the management
of water resources;
• identifies and uses the principal legal materials applied in the

Elective
1st semester
Monika Król
Monika Król, Małgorzata Łapińska
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 8 hours
per week, class size
Total contact= 8 hours
Individual study= 20 hours
Workload overall
28 h
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Content

Assessment
Teaching media
References

management of water resources;
• indicates and comments on the law and policy relevant to a
particular problem of international water resources
management.
1. International agreements on water resources (global and some
regional agreements, declarations and resolutions, including The
United Nations Watercourses Convention and its procedural
rules). 2. The international aspects of natural and industrial
catastrophes and their management (rules applicable), problems,
rules and solutions concerning land-based pollution. 3. Sanctions
in international water law. 4. Disputes settlement over
international water resources - case law study (international
courts and international litigations before national courts of
different countries). 5. Management of transnational water
resources – regional approach - example of the UE (mainly Water
Framework Directive). 6. Other aspects of the international water
resources law: water as an economic good; human right to water.
Oral examination: 100%
PowerPoint Presentation (slides) - principal part Work in groups
(small panels in class), Discussions, students' presentations
Grzybowski A., Beyond International Water Law: Successfully
Negotiating Mutual Gains Agreements for International
Watercourses, 22 Global Business & Development L.J. 139 (2010)
Rieu-Clarke A., UN Watercourses Convention Users Guide (2012)
Barraqué B., Water and Ethics: Institutional Issues, UNESCO
International Hydrological Programme Water and Ethics Series
(2004)
Blatter J., Ingram, H., State Markets and Beyond: Governance of
Transboundary Water Resources, 40 Nat. Resources J. 439 (2000)
Hildering A., International Law, Sustainable Development and
Water Management (Eburon 2004)
Paisley R., FAO Training Manual for International
Watercourses/River Basins including Law, Negotiation, Conflict
Resolution and Simulation Training Exercises, United Nations
Food and Agriculture Organization (2007)
Rahaman M.M., Varis O. and Kajander T., EU Water Framework
Directive vs. Integrated Water Resources Management: The
Seven Mismatches, 20(4) International Journal of Water
Resources Development 565-575 (2004)
Information, conventions, international agreements and
directives texts available on internet sites as:
http://esa.un.org
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Contact

http://www.ewaonline.de
http://europa.eu
http://www.eea.eu.int
ikakrol@uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Teachers Staff
Tuition language
Program involvement

Environmental GIS

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
Computing skills
Statistic knowledge
Student:
• uses the GIS software as a fundamental tool for creating
environmental databases;
• uses of GIS for spatial analysis in different available GIS
software;
• applies GIS methods in environmental analyses and research.
Practical use of GIS software. Geographic information systems
and their relationship to ecology and other environmental
sciences. The GIS software – open source and commercial. Spatial
data and attributes. Models of data: vector - raster. Spatial
objects and topology. Types of databases. Data Processing.
Digital elevation and terrain model. Sources of geographic data.
Visualization of database contents. GIS as a tool for spatial
analysis. GPS - Global Positioning System practical use in the field
research and examples of analysis based on GPS data. GIS as a
tool in ecohydrological research.
Written examination: 50% (test), 50% (practical use of GIS

Elective
1st semester
To be approved soon
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 8 hours
Excursion / Field trip = 6 hours
Total contact= 24 hours
Individual study = 60 hours
Workload overall
84 h

Content

Assessment
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Teaching media
References

software)
Lectures, computer classes, Computers & GIS software - ArcGIS
10, GoogleEarth & MS Office 2007 or 2010
Goodchild M.F., Steyaert L.T., Parks B.O., Johnston C. 1996. Gis
and Environmental Modeling: Progress and Research Issues. John
Wiley and Sons, 504 pp.
Johnston C.A. 1998. Geographic Information Systems in Ecology
(Ecological Methods and Concepts). Wiley-Blackwell, 239 pp.
Brimicombe A. 2009. GIS, Environmental Modeling and
Engineering. CRC Press Routledge, Taylor and Francis Group, 378
pp.

Contact
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Bioindicators

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
Basic knowledge in biology, hydrology, ecology, plant physiology
Basic knowledge in freshwater ecology
Student:
• uses techniques regarded analytics and environmental
monitoring;
• explains the problems concerning the use of biological
methods in modern environmental monitoring;
• characterises studies on water and soil bioindication;
• knows impact of chemicals on living organisms;
• implements biotests in environmental studies (bacteria,

Elective
1st semester
Zdzisława Romanowska – Duda, Małgorzata Łapińska
Zdzisława Romanowska – Duda, Małgorzata Łapińska
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 7 hours
Excursion / Field trip = 7 hours
Total contact= 24 hours
Individual study = 60 hours
Workload overall
84 h
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Content

Assessment
Teaching media
References

plants, algae);
• interprets issues related to the dangers of biological warfare;
• knows new trends in toxicology and analytical environmental
monitoring;
• knows the promotion and application of bioindication
methods;
• knows the danger of biological warfare;
• explains the issues concerning the fate of toxic compounds
(xenobiotics) in the environment and their effects on living
organisms and resulting consequences;
• explains the process of detoxification of toxic compounds in
living organisms;
• discusses types and construction and principles of operation
of phytotreatment plants.
The overall objectives for students are to learn basic concepts of
plant functions and physiological activities to understand
physiological / molecular mechanisms of plant adaptation to
various environmental stresses, and to learn research methods
and instruments that can be used to evaluate bioindication by
plants and algae.
Lectures include: Overview of the latest analytical and
bioindication research used to monitore environment (water
and soil) contaminated with toxic substances including
cyanobacterial toxins and heavy metals. The user of toxicology in
environment at protection. The role of environmental monitoring
with the use of living organisms as bio-indicators, in the context
of human health and life hazards in relation to of biological
warfare. Moving and behavior of toxic substances in the
environment, toxicity and environmental risk assessment of
harmful substances, biomarkers of toxicity. Bioindication and task
analysis of bio-indicative. Plants as bioindicators and
physiological effects in plants. Classification of plant biomarkers
and their use in monitoring environmental pollution. Why do
aquatic plants are good bioindicators of toxicity? Use
Phytotechnologies in water management. Monitoring soil and
water quality by tests toxicity.Toxic plants and algae.
50% (exam), 50% (practical)
Lecture, computer class, tutorial, field trip
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
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Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manua
l
Romanowska-Duda Z.B., Tarczyńska M., Zalewski M. 2001. The
control of cyanobacterial blooms by plant growth retardants
(ancymidol, paclobutrazol, uniconazole). Water Science and
Technology: Water Supply, IWA Publishing 2001, vol. 1: 247-250.
Tarczyńska M., Romanowska-Duda Z.B., Jurczak T., Zalewski M.
2001. Toxic cyanobacterial blooms in drinking water reservoircauses, consequences and management strategy, Water Science
and Technology: Water Supply, IWA Publishing 2001, 1: 237-246.
Tarczyńska M., G. Nałęcz-Jawecki, Z. Romanowska-Duda, J.
Sawicki, K. Beattie, G. Godd, M. Zalewski 2001. Tests for the
Toxicity Assessment of Cyanobacterial Bloom Samples.
Environmental. Toxicology, by John Wiley & Sons, Inc.,16:383390.
Tarczyńska M., Nałęcz-Jawecki G., Romanowska-Duda Z.B.,
Sawicki J., Beattie K., Godd G., Zalewski M. 2001. Tests for the
toxicity assessment of cyanobacterial bloom samples.
Environmental Toxicology, by John Wiley & Sons, Inc., 16: 383390.
Romanowska-Duda Z.B., Mankiewicz J., Tarczyńska M., Walter Z.,
Zalewski M. 2002. The effect of toxic cyanobacteria (blue-green
algae) on water plants and animal cells. Polish J. Environ. Stud.
11: 561-566.
Romanowska-Duda Z., J.Mankiewicz, M.Tarczyńska, Z. Walter, M.
Zalewski 2002. The effect of toxic cyanobacteria (blue-green
algae) on water plants and animal cells. Polish Journal of
Environmental Studies Vol. 11, No. 5. pp. 561-566.
Romanowska-Duda Z., M. Tarczyńska 2002. The influence of
Microcystin-LR and hepatotoxic cyanobacterial extract on water
plant (Spirodela oligorrhiza). Environmental. Toxicology, by John
Wiley & Sons, Inc.,17 (3):383-390.
Romanowska-Duda Z, Kalaji H.M, Strasser R. J, 2003. JIP-Test as
biosensor for early detection of heavy metals effects on water
plants (Spirodela oligorrhiza). Acta Phys.Plant. Vol.25, No 3, sup.,
115.
Romanowska-Duda Z. B., H. Kalaji, R. Strasser 2005. The use of
PSII activity of Spirodela oligorrhiza plants as an indicatore for
water toxicity. Fundamental Aspects to Global Perspectives.
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Contact
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Photosynthesis Research.; Spec. Issue. s.585-587.
Grzesik M and Romanowska-Duda Z. 2005. Sensitivity and
monitoring response of Lactuca sativa germinated seeds to the
toxicity of heavy metal salts in drinking water. In: Nutrient
Management in Wastewater Treatment Processes and Recycle
Streams, ISBN 83-921140-1-9., s. 1305-1308.
Romanowska-Duda Z. B., Grzesik M., J. Mankiewicz, M. Zalewski,
2006. Bioindication of microcystins toxicity by germinating seeds,
w: Environmental Toxicology ed. A.G. Kungolos, C. A. Brebbia, C.
P. Samaras & V. Popov, ISBN 1-84564-045-4: 243-252.
Mankiewicz-Boczek J., Izydorczyk K., Romanowska-Duda Z.,
Jurczak T., Stefaniak K., Kokociński M. 2006. Detection and
monitoring toxigenicity of cyanobacteria by application of
molecular methods. Environmental Toxicology 21: 380-387.
Romanowska-Duda Z. B., M. Grzesik 2009. The use of Spirodela
oligorrhiza and Eruca sativa as a phytotest for a detection of
microcystins. Verh. Internat. Verein. Limnol. 2009, vol. 30, Part 5,
s:
779-780,
Stuttgart,
by
E.
Schweizerbart’sche
Verlagsbuchhandlung.
Romanowska-Duda Z. B. , M. Grzesik, H. M. Kalaji. 2010.
Phytotoxkit test in growth assessment of corn as an energy plant
fertilized with sewage sludge. Environmental Protection
Engenering 1: 2010, s. 73-81.
romano@biol.uni.lodz.pl; malapi@biol.uni.lodz.pl
Eutrophication Symptoms Control

Elective
1st semester
Agnieszka Bednarek, Katarzyna Izydorczyk
Agnieszka Bednarek, Katarzyna Izydorczyk
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 7 hours
Excursion / Field trip = 7 hours
Total contact= 24 hours
Individual study = 60 hours
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Workload overall

84 h

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

3 ECTS
Basic knowledge in biology, and ecology

Content

Student (in case of the use of the land-water ecotonal zones in
reduction of diffuse pollution in watershed):
• projects the monitoring system for identification of
watershed threats;
• identifies the point and non point sources of nitrogen and
phosphorus pollution in watershed;
• projects the ecotonal buffer zone with denitrification and
biogeochemical barriers against pollution;
• monitors the ecotonal buffer zones efficiency;
• optimizes the ecotonal buffer zones, according to Adaptive
Assessment concept.
Student (in case of the use of the hydrobiomanipulation in
reduction of eutrophication symptoms in watershed):
• project the monitoring system for establishing the hierarchy
of parameters influencing the blue-green algae blooms in
reservoirs;
• plans the hydrobiomanipulation for reservoirs of different
trophy;
• monitors the effects of proposed hydrobiomanipulation;
• indicates the risk factors in proposed hydro-biomanipulation
influencing its final efficiency.
The use of the land-water ecotonal zones in reduction of diffuse
pollution in watershed: 1. Emission roads of nitrogen and
phosphorus in lanscape. 2. Biogeochemical processes in land-ater
ecotonal zones. 3. Methods of buffer zones construction
strengthened by denitrification walls and biogeochemical
barriers. 4. Field work on the demonstration sites of the LIFE+
EKOROB Project: groudwater samples; soil-water conditions
analyses; identification of ecotonal plant composition and plant
biomass samples.
The use of the hydrobiomanipulation in reduction of
eutrophication symptoms in watershed: 1. Abiotic and biotic
factors determining the blue-green algae blooms in water
reservoirs. 2. The use of water level fluctuations
(hydrobiomanipulation) in fish reproduction success control. 3.
Sulejow Reservoir case study. 4. Field work: Fish spawning sites
observations during the hydro-biomanipulation process at
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Assessment
Teaching media
References

Contact

Module Name
Identification code
Subtitle

Sulejow reservoir (Central Poland).
50% (test), 50% (report)
Lecture, lab, tutorial, field trip
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manua
l
Bednarek A. 2009. Denitrification as an integrative element of
reservoirs restoration. In: Luis Chicharo, Iwona Wagner, Maria
Chicharo, Małgorzata Łapińska, Maciej Zalewski (eds) “Practical
Experiments Guide for Ecohydrology”. UNESCO, p:17-22.
www.ecohydro.pl - International Journal of Ecohydrology &
Hydrobiology. www.erce.unesco.lodz.pl – European Regional
Centre of Ecohydrology under the auspices of UNESCO, PAS, in
Lodz.
Izydorczyk K., Skowron A., Wojtal A., Jurczak T. 2007. The stream
inlet to a shallow bay of a drinking water reservoir, a ‘hotspot’ for
Microcystis blooms initiation. International Review of
Hydrobiology 93(3): 257268.
Izydorczyk K., Jurczak T., Wojtal-Frankiewicz A., Skowron A.,
Mankiewicz-Boczek J., Tarczynska M. 2008. Influence of abiotic
and biotic factors on microcystin content in Microcystis
aeruginosa cells in a eutrophic temperate reservoir. Journal of
plankton research 30(4):393400.
www.ecohydro.pl - International Journal of Ecohydrology &
Hydrobiology.
www.erce.unesco.lodz.pl – European Regional Centre for
Ecohydrology under the auspices of UNESCO, PAS, in Lodz.
www.ecorob.pl - Ecotones for reducing diffuse pollution
EKOROB LIFE08 ENV/PL/000519
agnik@biol.uni.lodz.pl;
kizyd@biol.uni.lodz.pl
Watershed Pollution Control
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Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Elective
1st semester
Magdalena Urbaniak
Magdalena Urbaniak, Agnieszka Bednarek
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 7 hours
Excursion / Field trip = 7 hours
Total contact= 24 hours
Individual study = 60 hours
Workload overall
84 h
ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

Assessment
Teaching media
References

3 ECTS
Knowledge in chemistry
None
Student:
• identifies types of pollutants;
• performs analysis of pollutants and interprets of results;
• applies the suitable control methods.
Point source pollution - discharges from a sewage treatment plant,
a factory, a city storm drain. Non-Point source pollution - diffuse
contamination that does not originate from a single discrete
source. Groundwater pollution. Causes of the watershed pollution
(chemicals, pathogens, and physical or sensory changes such as
elevated temperature and discoloration). Transport and chemical
reactions of watershed pollutants. Measurement of watershed
pollution (sampling, physical testing, chemical testing, biological
testing). Control of watershed pollutants by using biological,
chemical and ecohydrological methods.
Written examination: 100%
Lectures, lab
Zalewski M. (ed.) 2002. Guidelines for the Integrated Management
of the Watershed. Phyto-technology and Ecohydrology. UNEP,
Division of Technology, Industry and Economics. Freshwater
Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
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Contact

www.unep.or.jp/ietc/publications/freshwater/watershed_manual
Urbaniak M., Zieliński M., Ligocka D., Zalewski M. 2010. The
comparative analysis of selected Persistent Organic Pollutants
(POPs) in reservoirs of different types of anthropopression – Polish
and Ethiopian studies. FEB, Vol. 19, No. 11a p . 2710-2718.
Urbaniak M., Zieliński M., Wesołowski W., Zalewski M. 2009.
Sources and distribution of polychlorinated dibenzo-para-dioxins
and dibenzofurans in sediments of urban cascade reservoirs,
Central Poland. Environ. Protec. Engineer. 3(35): 93-103.
m.urbaniak@erce.unesco.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Hydroacoustic in Fisheries & Ecology

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

4 ECTS
Basic knowledge in biology, hydrology and ecology
Basic knowledge in freshwater and fish ecology
Student:
• acquires the necessary knowledge to assess the biomass,
distribution and size structure of fish, the height and
coverage of macrophytes, the structure of sediments, and
how to use this information in fisheries and freshwater
management;
• estimates fish biomass in lakes, describe the behaviour of fish
(migrations, speed and direction of movements, preypredator interplay);
• estimates the coverage and height of macrophytes;

Elective
1st semester
Małgorzata Godlewska
Małgorzata Godlewska, Zbigniew Kaczkowski
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 8 hours
Excursion / Field trip = 8 hours
Total contact= 26 hours
Individual study = 86 hours
Workload overall
112 h
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•

Content

Assessment
Teaching media
References

describes the relation between the fish, macrophytes, and
functioning of aquatic ecosystems;
• uses echo-sounder;
• chooses the proper type of echo-sounder equipment and the
frequency depending of the objectives of study;
• interprets the echogram, perform measurements and
analyse the data that are produced;
• discusses the possibilities of using hydroacoustics as a timeand cost-effective monitoring tool to assess the ecological
quality of freshwater ecosystems.
1. Introduction (definitions, symbols, units); 2. Sound
propagation in water (sound waves, speed of sound, acoustic
scattering, echo detection); 3. Acoustic instruments
(echosounders, sonars, pingers and responders, calibration of
acoustic systems); 4. Fish abundance estimation (target strength
of fish, echo-counting, echo-integration); 5. Plankton acoustics; 6.
Bottom and macrophytes acoustics; 7. Survey design; 8. Data
analysis (processing the echograms, length-frequency
distributions, abundance estimations, sources of systematic
errors; 9. Case studies.
50% (test), 50% (report)
Lecture, computer class, tutorial, field trip.
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE, UNEPDTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz. 208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manua
l
Balk, H., and Lindem T. 2004: Sonar4 and Sonar5-pro Post
processing system, Operator Manual. Lindem Data Acquisition,
Oslo
Frouzova J. 2005. The use of the echosounder for freshwater
ecosystems studies. University of South Bohemia, Ceske
Budejovice
Moszyński M. 2005. Statistical analysis for digital processing of
pelagic fish echoes. Wydawnictwo Politechniki Gdańskiej,
Gdańsk.
Simmonds, J., and MacLennan, D. 2005: Fisheries Acoustics -
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Theory and Practice. (2nd edition). Blackwell Publishing, Oxford.
Urick, R.J. 1983. Principles of Underwater Sound (3rd edition).
Peninsula Publishing, Los Altos, California.
Water Framework Directive 2000. Directive of the European
Parliament and of the Council 2000/60/EC Establishing a
Framework of Community Action in the Field of Water Policy.
Internet:
http://www.Echosums.nl - Freshwater hydroacousticians data
base and forum
http://www.unesco.org/water/ - United Nations Water Portal
http://www.unep.org/vitalwater/ - UNEP (United Nations
Environment Programme)
m.godlewska@erce.unesco.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Fish-based Assessment & River Restoration

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

2 ECTS
Basic knowledge in biology, hydrology and ecology
Basic knowledge in freshwater and fish ecology
Student:
• conducts the river quality assessment based of fish
community (from sampling to selected indices calculation
methods with the use of PC software) in accordance with
current environmental policy;
• analysis the fish-based river quality assessment results,
discusses the consequences of impact on aquatic

Elective
1st semester
Małgorzata Łapińska
Małgorzata Łapińska
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 8 hours
per week, class size
Practice= 3 hours
Excursion / Field trip = 3 hours
Total contact= 14 hours
Individual study = 42 hours
Workload overall
56 h
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Content

Assessment
Teaching media
References

ecosystems and presents the conclusions in the form of a
report;
• names and characterizes modern methods, techniques and
technologies (ecohydrological biotechnologies) used in the
river restoration and describes them on the demosites
where such methods are applied.
The theoretical part: 1. Biomonitoring and bioindicators in
rivers. 2. Fish based assessment methods - worldwide and
European perspective. 3. River restoration with use of
ecohydrological
biotechnologies:
concepts,
stages,
methodology, techniques, examples - worldwide and European
perspective.
The practical part: 1. Field trip, laboratory work and computer
class: Fish based assessment - sampling of fish (electrofishing)
and calculation of fish-based indices elaborated for Water
Framework Directive EC EU purpose (e.g. European Fish Index
EFI and EFI+, FiBS index, IBI, diversity indices ). 2. Field trip:
Example of the urban rivers restoration with use of
ecohydrological biotechnologies on the basis of case-study
carried in Lodz City (SWITCH demo site – Sokołówka River).
25% (test), 75% (report - bioassessment)
Lecture, movie, laboratory, computer class, tutorial, field trip.
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE,
UNEP-DTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz.
208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manu
al
FAME CONSORTIUM. 2004. Manual for the application of the
European Fish Index - EFI. A fish-based method to assess the
ecological status of European rivers in support of the Water
Framework
Directive.
Version
1.1,
January
2005.
(http://fame.boku.ac.at)
Rutherfurd I.D., Jerie K., Marsh N. 2000. A Rehabilitation Manual
for Australian Streams Volume 1 and 2. Cooperative Research
Centre for Catchment Hydrology (CRCCH) & Land and water
resources Research and Development Cooperation (LWRRDC),
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192 pp, 400 pp. (available on-line).
Manual of River Restoration Techniques. 2002. The River
Restoration Centre, Silsoe, Beds, MK45 4DT Great Brittain. Web
edition: www.therrc.co.uk/rrc_manual_pdf.php
Internet:
http://fame.boku.ac.at – Development, Evaluation and
Implementation of a Standardised Fish-based Assessment
Method for the Ecological Status of European Rivers (FAME). A
Contribution to the Water framework Directive.
http://www.switchurbanwater.eu - SWITCH : Sustainable Water
Management Improves Tomorrow's Cities' Health.
malapi@biol.uni.lodz.pl

Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Long-term Ecological Research

ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

2 ECTS
Basic knowledge in ecology

Elective
1st semester
Kinga Krauze
Kinga Krauze
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 8 hours
per week, class size
Practice= 3 hours
Excursion / Field trip = 3 hours
Total contact= 14 hours
Individual study = 42 hours
Workload overall
56 h

Content

Student:
• describes the idea of the EnvEurope/AlterNet/REER/ EH /
ILTER/LTER-Europe programmes;
• lists the EnvEurope/AlterNet/REER/ EH / ILTER/LTER-Europe
programmes’ demosites;
• visits the selected LTSER demosite.
EnvEurope/AlterNet/REER/ EH Programme/ ILTER/LTER-Europe.
Analysing long-term ecological trends and forecasting
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Assessment
Teaching media
References

ecosystem status in the face of climate change and water
resources limitation. Harmonizing ecosystem potential with
societal needs on the basis of mapping of human impact and
ecosystem services. Enhancement of resilience of socioecological systems in the face of global change. Water as a
driver for enhancement of resilience and tool for harmonisation
of ecosystem potential with social needs in the context of longterm ecological research.
Beauty of hydrogenic landscapes - The West Polesie LTSER trip
(Poland).
50% (test), 50% (report)
Lecture, computer class, field trip
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE,
UNEP-DTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz.
208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manu
al
Haberl H., Gaube V., Díaz-Delgado R., Krauze K., Neuner A.,
Peterseil J., Plutzar C., Singh S., Vadineanu A. 2009. Towards an
integrated model of socioeconomic biodiversity drivers,
pressures and impacts. A feasibility study based on three
European long-term socio-ecological research platforms. Ecol.
Econ., 68(6): 1797-1812
Mirtl M., Krauze K., Hammen V., Frenzel M. 2009. From FSN to
LTER-Europe. In: Settele J., Penev L., Georgiev T., Grabaum R.,
Grobelnik V., Hammen V., Klotz S., Kotarac M., Kühn I. (eds.).
Atlas of Biodiversity Risk. Pensoft Publishers, Sofia, Moscow. Pp.
300
Mirtl M., Boamrane M., Braat L., Furman E., Krauze K., Frenzel
M., Gaube V., Groner E., Hester A., Klotz S., Los W., Mautz I.,
Peterseil J., Richter, A., Schentz H., Schleidt K., Schmid M., Sier
A., Stadler J., Uhel R., Wildenberg M., Zacharias S. 2009. LTEREurope Design and Implementation Report – Enabling “Next
Generation Ecological Science”: Report on the design and
implementation phase of LTER-Europe under ALTER-Net &
management plan 2009/2010, pp 200.
Mirtl M., Krauze K. 2007. Developing a new strategy for
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environmental research, monitoring and management: The
European Long-Term Ecological Research Network´s (LTEREurope’s) role and perspectives. In: Chmielewski T., Krauze K.,
Furman E., Flemming S., (eds.) Nature conservation
management: from idea to practical results. Akademia Rolnicza
w Lublinie, Lublin.
Ohl C., Krauze K., Grünbühel C. 2007. Towards an understanding
of long-term ecosystem dynamics by merging socio-economic
and environmental research Criteria for long-term socioecological research sites selection. Ecological Economics 63:383
– 391.
Internet:
http://www.enveurope.eu/ - Life Enviroment Project LIFE08
ENV/IT/000339
http://www.ilternet.edu/ - International Long Term Ecological
Research Network
http://www.lter-europe.net - LTER-Europe is a regional network
of ILTER, the international Long-Term Ecological Research
Network
kingak@biol.uni.lodz.pl
k.krauze@erce.unesco.lodz.pl

SECOND YEAR – semester 2 (SUMMER SEMESTER)
Module Name
Identification code
Subtitle
Courses Status
Term
Coordinator
Teachers Staff
Tuition language
Program involvement

Trophic Relationships in reservoirs

Elective
2nd semester
Piotr Frankiewicz, Adrianna Wojtal-Frankiewicz
Adrianna Wojtal-Frankiewicz
English
ECOHYD
ULO Master of Science in Environmental Protection in scope of
Ecohydrology
Teaching form, contact time Lecture= 10 hours
per week, class size
Practice= 7 hours
Excursion / Field trip = 7 hours
Total contact= 24 hours
Individual study = 60 hours
Workload overall
84 h
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ECTS credit points
Preconditions prescribed
Prerequisites recommended
Learning outcomes

Content

Assessment
Teaching media
References

3 ECTS
Basic knowledge in freshwater ecology
Student:
• describes the basic interactions in trophic pyramid of
different water ecosystems;
• cultures aquatic organisms and provide experiments;
• discusses the methods (e.g. biomanipulation) to reduce
eutrophication in aquatic ecosystems.
The theoretical part: Inter- and intraspecific interactions in
different water ecosystems, foraging strategies, population
densities, competition, water diseases, trophic chains and nets,
microbiological loop, functional groups, regulation in trophic
pyramid, the role of trophic cascade. Energy flow and the
matter cycle in different water ecosystems. Eutrophication of
water ecosystems. Biomanipulation as a tool to reduce the
danger of eutrophication.
The practical part: Trophic interactions in freshwater
ecosystems from primary producers to consumers – short
experiments; Behavioural response (DVM and DHM) of
zooplankton in presence of vertebrate and invertebrate
predators; The role of planktonic (Daphnia spp.) and benthic
(zebra mussel) filter-feeders in freshwater ecosystems. Feeding
strategies and filtration rates in clean and eutrophicated water
bodies. Feeding relationships at the consument trophic level –
the fish predation (cyprinids vs. percids). Biomanipulation – case
studies, pros and cons.
50% (test), 50% (report)
Lecture, lab, field trip
Lampert W., Sommer U. 2007. Limnoecology: The Ecology of
Lakes and Streams. Oxford University Press.
Zalewski M. (ed.) 2002. Guidelines for the Integrated
Management of the Watershed. Phyto-technology and
Ecohydrology. UNEP, Division of Technology, Industry and
Economics. Freshwater Management Series No.5. 188 pp.
Zalewski M., Wagner-Lotkowska I. , Robarts D. R. (eds). 2004.
Integrated
Watershed
Management-Ecohydrology
&
Phytotechnology - Manual. UNESCO IHP, UNESCO -ROSTE,
UNEP-DTIE-IETC, ICE PAS, DAE UL, Venice, Osaka,Warsaw, Lodz.
208 pp.
www.unep.or.jp/ietc/publications/freshwater/watershed_manu
al
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Wojtal, A ., Bogusz, D., Menshutkin, V., Izydorczyk, K.,
Frankiewicz, P., Wagner-Łotkowska, I. & Zalewski, M. (2008). A
study of Daphnia – Leptodora - juvenile Percids interactions
using a mathematical model in the biomanipulated Sulejow
Reservoir. Annales de Limnology – International Journal of
Limnology 44 (1): 6986.
Wojtal, A. , Frankiewicz, P., Andziak, M. & Zalewski, M. (2007).
The influence of invertebrate predators on Daphnia spatial
distribution and survival in laboratory experiments: support for
Daphnia horizontal migration In shallow lakes. International
Review of Hydrobiology 92 (1): 2332.
Wojtal-Frankiewicz, A. & Frankiewicz P. (2011). The impact of
pelagic (Daphnia longispina) and benthic (Dreissena
polymorpha) filter feeders on chlorophyll and nutrient
concentration. Limnologica 41: 191-200.
franek@biol.uni.lodz.pl; adwoj@biol.uni.lodz.pl
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