ECOLOGICAL ENGINEERING
COURSE OUTLINE
1. GENERAL
	SCHOOL
	ENGINEERING

	ACADEMIC UNIT
	CIVIL ENGINEERING, UNIVERSITY OF PATRAS

	POSTGRADUATE PROGRAM: TITLE
	Master’s Degree "Design of Resilient, Sustainable and Intelligent Infrastructures". 

Tracks:

(A) Resilient Materials, Structures and Geotechnical Infrastructures,

(B) Hydraulic and Environmental Engineering for Sustainable Infrastructures, and 

(C) Intelligent Systems in Transportation and Construction Project Management

	LEVEL OF STUDIES
	GRADUATE

	COURSE CODE
	B16113
	SEMESTER OF STUDIES
	SPRING B’

	COURSE TITLE
	ECOLOGICAL ENGINEERING

	INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. lectures, laboratory exercises, etc. If the credits are awarded for the whole of the course, give the weekly teaching hours and the total credits
	TEACHING HOURS 

PER WEEK
	ECTS CREDITS

	Lectures, seminars and exercises 
	3 (lectures & exercises) 
	7,5

	Add rows if necessary. The organisation of teaching and the teaching methods used are described in detail at (d).
	
	

	COURSE TYPE
general background, 
special background, specialised general knowledge, skills development
	Field of Science (Ecology) and Skills Development (Engineering)

	PREREQUISITE COURSES:


	There is not prerequisite course. 


	TEACHING AND ASSESSMENT LANGUAGE:
	Greek. Teaching may be however performed in English in case foreign students attend the course.



	THE COURSE IS OFFERED TO ERASMUS STUDENTS
	Υes

	COURSE WEBPAGE (URL)
	https://eclass.upatras.gr/courses/CIV1746


2. LEARNING OUTCOMES
	Lerning outcomes

	The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire with the successful completion of the course are described.

Consult Appendix A 

· Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the European Higher Education Area
· Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

· Guidelines for writing Learning Outcomes

	We are now able to contribute substantially to the "green" functioning of the planet through the restoration of ecosystems. We are in a period of human history, both political and ecological, where we determine what new approaches are available to restore the "functions" of nature.

This course introduces students to various techniques for the restoration of aquatic ecosystems. The course will help students to know the most important environmental problems of water pollution, what measurements are necessary for specific environmental problems, to organize sampling in water formations, to evaluate and statistically interpret the experimental results, and to apply the experimental results troubleshooting. The end result of the effort is the knowledge and selection of techniques and methodologies to propose sustainable technical solutions.

At the end of this course the student will be able to:

1. Explain the basic principles of water pollution

2. Analyze the Chemistry of Processes in the Hydrosphere

3. Collect all the necessary information for biochemical processes in the hydrosphere

4. Explain the effects of pollutants on hydrosphere chemistry

5. Explain the effects of pollutants as well as their toxicity

6. Use physicochemical and physical treatment of pollutants

7. Explain the minimization and prevention of pollution

8. To choose the appropriate restoration technique

9. Takes measures to decontaminate water bodies


	General Competences

	Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement and appear below), at which of the following does the course aim?

	Search for, analysis and synthesis of data and information, with the use of the necessary technology 

Adapting to new situations 

Decision-making 

Working independently 

Team work

Working in an international environment 

Working in an interdisciplinary environment 

Production of new research ideas 
	Project planning and management 

Respect for difference and multiculturalism 

Respect for the natural environment 

Showing social, professional and ethical responsibility and sensitivity to gender issues 

Criticism and self-criticism 

Production of free, creative and inductive thinking

……

Others…

…….

	By the end of this course the student will, furthermore, have developed the following skills (general abilities):

1. Ability to exhibit knowledge and understanding of the essential facts, concepts, theories and applications which are related to Ecological Engineering. 

2. Ability to apply this knowledge and understanding to the solution of problems related to Ecological Engineering of non-familiar nature.

3. Ability to adopt and apply methodology to the solution of non-familiar problems of Ecological Engineering.

4. Study skills needed for continuing professional development.

5. Ability to interact with others in Ecological Engineering or interdisciplinary problems.
Generally, by the end of this course the student will, furthermore, have develop the following general abilities (from the list above):
Searching, analysis and synthesis of facts and information, as well as using the necessary technologies 

Adaptation to new situations 

Decision making 

Autonomous (Independent) work 

Group work

Exercise of criticism and self-criticism 

Promotion of free, creative and inductive thinking 

Respect to natural environment

Work design and management



3. SYLLABUS

	The course material concerns basic principles of restoration techniques of various important aquatic ecosystems and will have the following structure:

1. Why restoration of aquatic ecosystems?
2. What is ecological engineering?

3. Basic functions of ecosystems

4. Eutrophication

5. Lakes as typical examples

6. Assessment of problems

7. Dilution techniques

8. Artificial ventilation

9. Inactivation of pollutants

10. Sediment removal

11. Artificial mixing

12. Case studies


4. TEACHING AND LEARNING METHODS - EVALUATION
	DELIVERY
Face-to-face, Distance learning, etc.
	Lectures and seminars.

	USE OF INFORMATION AND COMMUNICATION TECHNOLOGIES
Use of ICT in teaching, laboratory education, communication with students
	Use of Information and Communication Technologies (ICTs) (e.g. powerpoint) in teaching. The lectures content of the course for each chapter are uploaded on the internet, in the form of a series of pdf files, where from the students can freely download them using a password which is provided to them at the beginning of the course. 


	TEACHING METHODS

The manner and methods of teaching are described in detail.

Lectures, seminars, laboratory practice, fieldwork, study and analysis of bibliography, tutorials, placements, clinical practice, art workshop, interactive teaching, educational visits, project, essay writing, artistic creativity, etc.

The student's study hours for each learning activity are given as well as the hours of non-directed study according to the principles of the ECTS
	Activity
Semester workload
Lectures (3 conduct hours per week x 13 weeks)
 39
Final examination (3 conduct hours)

3
Hours for private study of the student and preparation of home-work (1 per week)
145,5
Total number of hours for the Course
(25 hours of work-load per ECTS credit)
187,5 hours 
(total student work-load)


	STUDENT PERFORMANCE EVALUATION
Description of the evaluation procedure
Language of evaluation, methods of evaluation, summative or conclusive, multiple choice questionnaires, short-answer questions, open-ended questions, problem solving, written work, essay/report, oral examination, public presentation, laboratory work, clinical examination of patient, art interpretation, other

Specifically-defined evaluation criteria are given, and if and where they are accessible to students.
	1. Preparation of home-work from for each student.  After every lecture students have to prepare an exercise in order to better understand the lecture. The students who do that they are well prepared to write the 20% of the final exam.
2. Written examination after the end of the semester - final grade.
Minimum passing grade:  5.




5. ATTACHED BIBLIOGRAPHY

	1. “Restoration & Management of Lakes & Reservoirs”, Cooke D., Welch E., Peterson S., Nichols S., Taylor & Francis, ISBN: 1566706254

2. «Ecological Engineering and Ecosystem Restoration», Mitsch, W.J., Jorgensen, S.E., John Wiley & Sons, Inc., New York, USA. ISBN: 047133264X

3. «Ecological Engineering design: restoring and conserving ecosystem services», Matlock, M.D., Morgan R.A. John Wiley & Sons, Inc., New York, USA. ISBN: 9780470345146
4. PDF’s from the ppt’s of the lectures

5. 150 questions & 13 exercises for homework from the lectures


