
FIU Dept. of Civil & Environmental Engineering 
CWR 6625C: Ecological Engineering 

Three (3) Semester Credit Hours 
EC 2420, 1:00 PM-3:50 PM, Mondays 

Objective: The course will be taught as an introductory course for the graduate students to gain 
basic understanding on the fundamental concepts and theories of ecological engineering. Emphasis 
will be given to incorporation of ecosystem principles into ecological and water resources 
engineering predictions and designs geared towards achieving sustainability under a changing 
climate, land use/cover, and environment. 
Method of Instructions: As opposed to a traditional one-way lecturing by the instructor, we will 
adopt an “inductive learning” approach for this class. Inductive learning can be defined as a 
platform to incorporate a range of instructional methods, including case studies, inquiry learning, 
problem-based learning, project-based learning, and team learning. Students will be grouped into 
several teams. Each team will lecture on assigned topics in rotation, while others will participate 
with in-class discussions. Students will work in groups to identify open-ended, poorly structured 
real-life environmental problems and propose their own solutions following ecological engineering 
principles. Instructor will act as a facilitator rather than the primary source of information. 
Prerequisite: Permission of the instructor. Corequisite: None.  
Instructor: Omar I. Abdul-Aziz, Ph.D.; Office: EC3606; Tel: 305 348 3653; Email: 
oabdulaz@fiu.edu. Office hours: 2:00 PM-3:00 PM, T/Th.  
TA: N/A; Email: N/A. 

Text books:  
1. Ecological engineering design: Restoring and conserving ecosystem services. 2011. Authors: 

Marty D. Matlock, and Robert A. Morgan. John Wiley & Sons, Inc., Hoboken, New Jersey. ISBN 
978-0-470-34514-6; 339 pages. 

2. Ecological engineering: Principles and practice. 2004. Author: Patrick Kangas. CRC Press LLC, 
Boca Raton, Florida. ISBN 1-56670-599-1; 452 pages. 

Supplemental Materials: Peer-reviewed journal papers; (ii) Handouts. 

Procedure: Students are expected to read the text and/or other assignments thoroughly. Please check into 
my webpage (http://www.ewrel.fiu.edu/teaching/) for handouts and updates.  

Evaluation: There are no exams in this course. Assignments, mid-term projects, and final projects 
should reflect profound analysis, synthesis, and discussions. The mid-term project will involve interactive 
and coordinated team-learning based case study developments. Based on the comfort level of the class 
with the inductive methods (as obtained from the students’ feedback from the initial weeks of class), topic 
for both the mid-term and final projects can be open to selection by the students; the instructor will 
provide guidance, as needed for each particular student. Report for the final project should be submitted 
in the form of a journal manuscript. Grades would vary on the scientific merit and quality of reports and 
presentations.   

 Assignments and ppt presentations 50% 
 Mid-term project 20% 
 Final project 30% 
Instructor reserves the right to modify any evaluation criteria. Here is a tentative grading policy: 93.3 ≤ A 
≤ 100.0; 90.0 ≤ A- < 93.3; 86.7 ≤ B+ < 90.0; 83.3 ≤ B < 86.7; 80.0 ≤  B- < 83.3; 76.7 ≤ C+ < 80.0; 73.3 ≤ 
C < 76.7; 70.0 ≤ C- < 73.3; 66.7 ≤ D+ < 70.0; 63.3 ≤ D < 66.7; 60.0 ≤  D- < 63.3; F < 60.0. 
 
 

mailto:oabdulaz@fiu.edu
http://www.ewrel.fiu.edu/teaching/


Course Outline 

Date Topic  Text Reference Chapter(s) 

1/12 (I) Introduction to Ecological Engineering Handout (Journal Papers) 
1/19 University closed.  
1/26 (I,T1,2,3)* Concepts of Ecological Engineering: Summary Students’ Reports 
 
2/2 (T1) Sustainable Human-Dominated Ecosystems Ch 1 (Matlock-Morgan)  
2/2 (T2) Ecosystem Services  Ch 2 (Matlock-Morgan) 
2/2 (T3) Designing Ecosystem Services  Ch 3 (Matlock-Morgan)   
 
2/9 (T1) Defining place: Biomes and Ecoregions Ch 4 (Matlock-Morgan) 
2/9 (T2) Defining Place: The Watershed  Ch 5 (Matlock-Morgan) 
2/9 (T3) Defining place: The Site; Defining place: Soils  Ch 6-7 (Matlock-Morgan) 
 
2/16 (T1) Fundamental Principles of Ecology for Design Ch 8 (Matlock-Morgan) 
2/16 (T2) Energy and Mass Flow Through Ecosystems Ch 9 (Matlock-Morgan) 
2/16 (T3) Designing Community Structure  Ch 10 (Matlock-Morgan) 
 
2/23 (T1) Ecosystem Control and Feedback Systems Ch 11 (Matlock-Morgan) 
2/23 (T2) Stream Restoration Design  Ch 12 (Matlock-Morgan) 
2/23 (T3) Designing Ecosystem Services by LandForm Ch 13 (Matlock-Morgan) 
 
3/2 (T1) Green Infrastructure Design  Ch 14 (Matlock-Morgan) 
3/2 (T2) Low Impact Development  Ch 15 (Matlock-Morgan) 
3/2 (T3) Ecosystem Services Design in Agriculture and Industry Ch 16 (Matlock-Morgan) 
 
3/9 Spring Break; no classes 
3/16 (T1,2,3) Mid-term Project Presentations and Reports 
   
3/23 (T1) Recap and Overview  Ch 1 (Kangas) 
3/23 (T2) Treatment Wetlands  Ch 2 (Kangas) 
3/23 (T3) Soil Bioengineering  Ch 3 (Kangas) 
 
3/30 (T1) Microcosmology  Ch 4 (Kangas) 
3/30 (T2) Restoration Ecology  Ch 5 (Kangas) 
3/30 (T3) Ecological Engineering for Solid Waste Management Ch 6 (Kangas) 
 
4/6 (T1) Exotic Species and Their Control  Ch 7 (Kangas) 
4/6 (T2) Economics and Ecological Engineering Ch 8 (Kangas) 
4/6 (T3) Emerging Directions for Ecological Engineering Ch 9 (Kangas) 
 
4/13 (T1,2,3) Summary Presentations on Ecological Engineering Concepts, Guidelines, and Designs                    
 
4/20 (T1,2,3) Final Project Presentations and Reports 
NOTEs: (i) This is a course “outline” and is subject to revision at the discretion of the instructor. Students 
will be informed of any changes. (ii) *I: instructor, T: team; 
 
Important Notes:  
Homework and project reports and presentations must be emailed to the instructor prior to the class. No 
late submissions will be accepted without proper documents supporting any extraneous circumstances. 
Each student will have to present in every class, and the presentation will be graded. Therefore, 
attendance is critical for a successful completion of this inductive learning based class. A single 
unexcused absence can result in one letter grade reduction. Delayed entry interrupts the lecture. Students 
must come on time. 
Absence at tests: N/A. 
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