ENV 5636    SEQ CHAPTER \h \r 1 Environmental and Water Resources Systems Analysis 
Course Description: Discussion of fundamental optimization theories and their real world application potentials for water resources and environmental systems planning, resources conservation, and pollution control. Introduction of operational research techniques including: linear programming, integer programming, dynamic programming, nonlinear programming, and multi-objective programming. Most examples cover typical planning, design, and operation problems for water resources and environmental infrastructure with regard to complex multidisciplinary decision-making. Environmental system models addressing the interfaces and interactions between the built environment and the natural systems will be emphasized.  In addition, classroom discussions are extended to conduct risk- and uncertainty-based systems analysis in the context of cost-effective or cost-benefit analysis. Computer laboratory practices will be sequentially organized within the lecture notes to enhance the strength of learning. 
Course Objectives:

1) Introduce environmental systems modeling approach.  2) Characterize environmental planning, design, and management objective(s) in environmental systems. 3) Formulate, integrate, and solve environmental optimization models for systems analysis and decision making. 4) Integrate simulation models within the optimization context to confirm cost-effective or cost-benefit principles in large-scale environmental systems. 5) Interpret the outputs from environmental systems analysis for decision-making.  6) Conduct risk- and uncertainty analysis. 7) Address the alternatives in environmental management with respect to economic, environmental, ecological, regulatory, and social aspects. 

Credit: 3 semester hours - two lectures per week
Instructor:     Ni-Bin Chang, Ph.D., P.E.

ENGR2, Room 442F
Phone: 407-8231375


Email: nchang@mail.ucf.edu


Office hours: open

Mailing address: CEE Dept., 4000 Central Florida Blvd., Orlando, FL 32816-2450


Course materials: 
Required Textbooks:

● Water Resources Systems Planning and Analysis, Daniel P. Loucks, Jery R. Stedinger, Douglas A. Haith, Prentice Hall, 1981. 
● Environmental Systems Optimization, Douglas A. Haith, John Wiley & Sons, 1982.

Recommended References: 

● Introduction to Systems Engineering, Andrew P. Sage, James E. Armstrong, John Wiley and Sons, 2000.
● Civil and Environmental Systems Engineering, Charles S. ReVelle, E. Earl Whitlatch, Jeff R. Wright, Prentice Hall, 1997.  

● Introduction to Mathematical Programming: Applications and Algorithms, Wayne L. Winston, PWS-KENT Publishing Company, Boston, 1991. 

Suggested Readings: 
● Lecture notes will be posted on the web periodically.

Students Learning Outcomes: 1) Students will be able to apply systems engineering principles for improved assessment, design, operation, and management of environmental infrastructure systems; 2) Students will be able to deal with large-scale interactions between engineered infrastructure and natural systems with an emphasis on appreciating complexity and holism in decision-making; and 3) Students will be able to perform risk and uncertainty analyses for improved utilization of natural resources and built environment in a multi-criteria and multi-stage framework.
Evaluation:

The distribution of the overall grade is as follows:

· 
Mid-Term Exam: 
30% 
· 
Homework: 
10% 
· 
Term-Projects (oral presentations and written reports): 
30% 
· 
Final Exam: 
30% 


TOTAL
100%
Typical course outline and course schedule:
Week

General Topic

Reading

Specific Topics_
___
1

Introduction


Ch.1 (Text 1)
Introduction







Ch.1& 2

System Identification





(Text 2)

Simulation v.s. Optimization
2

Linear Programming

Ch.2 (Text 1)
Model Formulation 




Ch.5 (Text 2)
Simplex Method






Lecture Note

3

Linear Programming

Ch.3 (Text 1)
Sensitivity Analysis






Lecture Note
Computer Lab Practice
4
Linear Programming

Ch.4 (Text 1)
Water Quality Management 



Term Project I assigned
Ch.6 (Text 2)
Water Resources Management






Ch.8 (Text 2)
Air Quality Management  







Lecture Note
Solid Waste Management
5

Mid-term Exam






6

Integer Programming

Ch. 7 (Text 2)
Model Formulation 







Solution Procedure
7

Integer Programming 

Lecture Note
Fixed Charge problem






Routing and Scheduling 


      
Special Assignment


8

Integer Programming

Lecture Note
Water Quality Management


Term Project II assigned


Water Resources Management









Air Quality Management








Solid Waste Management
9

Nonlinear Programming
 Lecture Note
Unconstrained Optimization


Term Project III assigned


Constrained Optimization








Computer lab
10

Nonlinear Programming
Lecture Note    
Water Resources Systems


    

Environmental Systems
11

Dynamic Programming
Ch. 9&10

Model Formulation




Term Project IV assigned
(Text 2)
12

Dynamic Programming 
Lecture Note
Water Resources Systems








Environmental Systems
13

Uncertainty Analysis






14

Final Projects due & Presentations 


15

Final Exam  

