ENV 6047  SEQ CHAPTER \h \r 1Environmental Informatics and Remote Sensing
Course Description: Discussion of how the environmental informatics, including hydroinformatics, can be applied for decision making of sustainable development with the emphasis on remote sensing, GIS, decision support systems, data mining, and environmental management.  Principle of systems engineering will be streamlined in the lectures. 
Credit: 3 semester hours - two lectures per week

Prerequisite: Graduate Standing
Instructor:     Ni-Bin Chang, Ph.D., P.E.

ENGR2, Room 442F
Phone: 407-8231375


Email: nchang@mail.ucf.edu


Office hours: open

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


Course materials: 

Required Textbook:

1. Fundamentals of Satellite Remote Sensing, by Emilio Chuvieco and Alfredo Huete, CRC Press, 2010
2. Lecture notes will be periodically distributed during the class meetings
Recommended References: 

1. Introduction to Geographic Information Systems with Data Files CD-ROM by Kang-tsung Chang, McGraw-Hill (Hardcover – Jan. 16, 2009)

2. Introduction to Remote Sensing, by James B. Campbell, The Guilford Press, (4th edition) (Paperback - Oct 28, 2008)
3. Remote Sensing and GIS Integration Theories, Methods, and Applications, by Qihao Weng, McGraw Hill, 2009, 007160653X / 9780071606530
4. Decision Support Systems and Intelligent Systems (7th Edition) by Efraim Turban, Jay E. Aronson, and Ting-Peng Liang, Prentice Hall (Hardcover - April 18, 2004)

5. Remote Sensing of the Environment: An Earth Resource Perspective, by Jensen, John R., Prentice Hall, (Hardcover - 2000)

6. Database Systems: A Practical Approach to Design, Implementation and Management, by Thomas M. Connolly  and Carolyn E. Begg, Addison-Wesley 2009.

7. Ecological Informatics: Scope, Techniques and Applications, by Friedrich Recknagel, Springer (Hardcover - Mar 16, 2006)

Suggested Readings: 
1. GIS and Remote Sensing Lecture Notes http://geology.wlu.edu/harbor/geol260/lecture_notes/notes.html

2. The Remote Sensing Tutorial, NASA http://rst.gsfc.nasa.gov/

Course Objectives:

1. Provide the fundamentals of spatial analysis and information retrieval techniques for environmental and hydrological applications
2. Promote a systems approach to integrate point and remote sensing data for decision support 
3. Emphasize system-thinking when using environmental cyberinfrastructure for decision making under uncertainty
4. Utilize project-oriented pedagogy to promote multidisciplinary approaches 
5. Enhance oral and written communication skills.  

Evaluation:

The distribution of the overall grade is as follows:

· 
Mid-term Exam: 20% 
· 
Homework: 40% 
· 
Term-project (including oral presentations and written report): 20% 
·     Final Exam: 20%
Topical outline and course schedule:
Week

General Topic

Reading

Specific Topics____
1

Introduction to 

Lecture Note
Environmental Cyberinfrastructure,


Environnemental Informatics


Hydrological Observatory,








Sensor and Sensor Network,














Computer Networks
2

Database Design and 

Lecture Note
Database Classification





Construction




Database System Infrastructure

3

Introduction to 

Lecture Note
Spatial Database 


Geographical Information


Fundamentals of GIS 


System





Case studies
4

Principles of Remote Sensing  Ch.1,2 
Introduction Electromagnetic Radiation








Optical Remote Sensing








Microwave Remote Sensing



Thermal Remote Sensing

5 

Sensors and Satellites

 Ch 3

Passive Remote Sensing
Active Remote Sensing
Multispectral Remote Sensing
Hyperspectral Remote Sensing
Gravity Remote Sensing 
LIDAR Remote Sensing
Ground-based Remote Sensing
6

Visual Interpretation

 Ch 4, 5
Classification, Change Detection, 

Interpretation
Remote Sensing of Vegetation



7

Data Assimilation Techniques Ch 6, 7
Regression
                        

                             Genetic Programming


Neural Networks








Support Vector Machine


Principle Component Analysis
Mid Term Exam (Take Home Exam)

8                    Accuracy Assessment

Ch 8

Assessment Criteria
9                    Remote Sensing and GIS
Ch 9

Data types and Maps





Digital Terrain Analysis





Spatial Overlay and Querying





Neighborhood Analysis






Images Processing


Term Project Assignments







10

Environmental Monitoring


Monitoring for Water Quality,
for Water and Air Quality
Lecture Note
Monitoring for Air Quality
11

Environmental Monitoring
Lecture Note
Monitoring Land Use Pattern;



for Land Use/Land Cover


Landslide and Land Reclamation


and Degradation




12

Hydrological Monitoring
 Lecture Note
Soil Moisture, ET 
- Watershed-scale



Precipitation, Infiltration

Regional Precipitation (NEXRAD)




13

Decision Support Systems
Lecture Note 
Classification of DSS




Model-based, Knowledge-based 





Rule-based, Spatial DSS









Web-based DSS







Case Studies of Cyber-based DSS
14

Final Projects Presentations






15

Final Exam and Term-paper Submission (April 28, 10:00 am to 12:50 pm)

____




____
____




____
