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EVPP 355





spring Semester 2009
Ecological Engineering and Ecosystem Restoration
INSTRUCTOR:  

Dr. Changwoo Ahn





Assistant Professor of Environmental Science and Policy

OFFICE:


3034 David King Hall (office hour: Thursdays 4-6 pm or 

anytime by emails)

 PHONE:


(703) 993-3978
 E-MAIL:


cahn@gmu.edu

 WEBSITE:


http://mason.gmu.edu/~cahn

CLASS TIME: 


Lecture/discussion: 9:00 -10:15 AM 

Tuesdays/Thursdays
CLASS LOCATION: 

Fields/Lab: Friday 9:00- 11:50 (subject to change)
CREDIT HOURS: 

4

PREREQUISITE:  CHEM 211 General Chemistry, BIOL 307 Ecology and PHYS 243 College Physics. In case of not meeting prerequisite requirements permission of instructor is required to take the course.

COURSE DESCRIPTION: This undergraduate course will provide definition, classification and practice of ecological engineering and ecosystem restoration. The course describes general system ecology, ecosystem restoration, and the utilization of natural processes to provide ecosystem services to society and benefits to nature. The content of the course is broad and transdisciplinary, drawing extensively from the natural sciences, the social sciences and the humanities.  The objective of this course is to provide you with a systems-oriented perspective on environmental studies. Specifically, the course will study principles in general system ecology and ecological engineering, and explore practices in sustainable ecological design by carrying out a hands-on experimental design project with field microcosms/mesocosms in a newly established Wetland Mesocosm Compound on the campus. The course will involve a field trip (1-2 days).
REQUIRED TEXT: Howard T. Odum. 2007. Environment, Power, and Society for the twenty-first century, Hierarchy of Energy, Columbia University Press, New York, NY.

RECOMMENDED TEXT: Mitsch, W. J. and Jorgensen S. E. 2003. Ecological Engineering and Ecosystem Restoration. John Wiley & Sons, Inc., New York, NY

COURSE OBJECTIVES

The course is intended to provide students with:  
1) a firm grasp of fundamental scientific principles governing environmental systems including the cycling of matter, the flow of energy and the role of feedback;

2) an understanding of the key role that humans now play in the biosphere -- how and why we alter ecosystems, the state of our ecological support system and current trends;

3) knowledge and a bit of direct experience with the design options and strategies available for generating a more sustainable relationship between humans and the rest of the natural world. 
The course also provides an exciting hands-on experience with ecological engineering projects. Each student will participate in a group project. Normally each group will has three to four members (subject to change depending on the total number of students enrolled) to carry out a class project in a newly established Wetland Mesocosm Compound on the west of the GMU campus. In addition, one field trip will be part of the class. 
COURSE FORMAT: Class will be a mixture of lecture, small group brainstorms, case studies, class discussion, and ecological engineering projects and presentations. I expect you to complete the assigned readings prior to each class. Each class participant will be required to conduct a class project and prepare presentations on the outcomes of the project. The theme will be given by the instructor. Also the course includes book reviews and discussion on several timely topics, especially on biodiversity, disturbance, stream and river management, and wetland creation and restoration that will be potential subjects for class design projects. Grades will be based on book review summary, field trip report, group activities for design project, project paper and presentation and final exam and attendance. 

Handouts: Copies of papers and other documents will be handed out in conjunction with class lectures. Unless otherwise noted, students are generally responsible for material contained in these handouts for course examinations.

Course policy and expectations: Class attendance is strongly recommended. Be punctual. Lateness is disruptive and disrespectful to your peers and to me and will affect your participation grade. If you have more than two unexcused absence it will affect your grade (5% of total points for letter grade).  I expect each of you to be present and prepared for each class. This will involve having read the assigned material before each class. Academic dishonesty will not be tolerated (honor code responsibilities). Minor changes in course organization and content may be required throughout the semester. Students will be made aware and asked for input if such actions are needed. Late assignments will not be accepted.

Let me know if you have any documented learning or other disability and wish to discuss academic accommodations. The Disability Resource Center can also help you or direct you toward help with a wide range of learning, studying, mental health, career, and physical disability issues (located in Student Union Building I, Room 222; Tel: 703- 993-2474; http://www.gmu.edu/student/drc/services.html). 

CLASS E-MAIL AND COMMUNICATIONG WITH ME:  

I will frequently e-mail to remind you of deadlines or to clarify points from a lecture. Please use GMU e-mail (**@gmu.edu) to facilitate any communication or discussion. Please check your e-mail daily. All assignments should also be submitted electronically though email attachment unless it is larger than 10 MB in size. Consult the instructor for larger files. I will do my best to respond to email within 24 hours. If you email a question of general interest, I will likely send my response to the entire class list. Be sure to take full advantage of your classmates, the library, and the web as learning resources. Finding answers and solutions among yourselves by tapping into the multitude of resources available to you is generally a more gratifying and educationally valuable approach than seeking answers from a single authority. 

This is a new class being taught for the first time, so I will have to inevitably experiment with a number of new approaches in this course. Please give these approaches the benefit of the doubt - some will work well, some may not, and I will adjust accordingly. I encourage you to provide me with constructive feedback -- positive comments on what is working well are particularly appreciated!

GRADING: 





% of Grade 


GRADING: 






% of Grade


Book review (I)





20

Mid-term





20

Field trip attendance (5) and a short report (5)(I)

 5
Ecological Engineering Project



55
Project proposal w/literature review


20


Research Paper (I)



25
Research Presentation (G)



10
Final Exam (I)





15
________________________________________________________________________


TOTAL POINTS




          100
*I: Individual


**G: Group (2 people max.)

· Failure to meet deadlines for proposal and final manuscript submission will result in losing 2pts per day in their grading.

· Your course will be determined using the following straight scale: A (94-100), A- (90-93), B+(85-89), B (80-84), C (70-79), D (60- 69), F( <60)

A tentative list of lecture topics.

1.  The world system

2. Energy and Ecosystems, General System Ecology

Energy signature

Self-organization

Sustainability

3. Ecological Design Principles

4. Ecosystem Structure, Information, and Evolution

5. Biodiversity and Disturbance, Design with Nature

6. Microcosmology

7. Restoration Ecology and Ecological Engineering

8. Applications of Ecological Engineering

9.1. Stream and river restoration

9.2. Wetland creation and restoration

9.3. Natural Systems for waste management and treatment
9.4. Exotic Species and their control

10. Future Directions for Ecological Design

11. Building an outdoor mesocosm compound-field activities, class projects

* COURSE NUMBER AND TITLE
EVPP 355 Ecological engineering and ecosystem restoration (4:3:3)

* Course Prerequisites 
CHEM 211 General Chemistry, BIOL 307 Ecology and PHYS 243 College Physics. In case of not meeting prerequisite requirements permission of instructor is required to take the course.

* Catalog Description
Principles in general system ecology, ecological engineering, and ecosystem restoration. It explores practices in sustainable ecological design by carrying out a hands-on experimental design project with field mesocosms in a newly established Wetland Mesocosm Compound on the campus (see http://gazette.gmu.edu/articles/10623/). One field trip is required part of the course. Updated yearly.

* COURSE JUSTIFICATION:
This is a rare interdisciplinary course that would provide both literature-based knowledge and hands-on experiences on timely ecological and environmental questions. Each student will participate in a group ecological engineering project in a newly established Wetland Mesocosm Compound on the west of the GMU campus. The course will help students develop an integrated understanding of system ecology with real world issues such as invasive species, ecological aspects of biogeochemical cycles, biodiversity and ecosystem functioning, and ecological implications of climate change. The course will also include a field trip to a cutting-edge constructed wetland research center in the United States in the first year. 


* Course Objectives
The course is intended to provide students with:  

1) a firm grasp of fundamental scientific principles governing environmental systems including the cycling of matter, the flow of energy and the role of feedback;
2) an understanding of the key role that humans now play in the biosphere -- how and why we alter ecosystems, the state of our ecological support system and current trends;
3) knowledge and a bit of direct experience with the design options and strategies available for generating a more sustainable relationship between humans and the rest of the natural world. 

 
* Course Necessity
There has been lack of courses in ESP at the undergraduate level that would provide students with research experiences. In addition, this course helps students understand major ecological questions of today across disciplines. 

* Course Relationship to Existing Programs
It will be an ESP elective course. It is also anticipated to be an elective for ESP B.S program that starts Fall 2009. It is an elective for B.S in Biology.

* Course Relationship to Existing Courses
The course proposed fits well with basic courses (i.e., ecology, animal biology, plant biology and environmental science) that are currently provided under Biology and Environmental Science. Students should be able to apply the knowledge acquired previously through prerequisites in this course while working on a field project. 









