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1. COURSE NUMBER AND TITLE:  Remote Sensing of Natural Hazards
Course Prerequisites: EOS 753 or GEOG 579 or GEOG 580; or permission of instructor

Catalog Description: 
EOS 777 – Remote Sensing of Natural Hazards 

Description Prerequisite:  EOS 753 or GEOG 579 or GEOG 580; or permission of instructor. 

Provides an overview of major natural hazards, their governing dynamics and remote sensing techniques used to study, forecast and mitigate them.

2. COURSE JUSTIFICATION:
Course Objectives:
Introduction to different types of Natural Hazards, and the remote sensing techniques which are used to observe, study and forecast them.

Course Necessity:

The course is necessary to introduce to different remote sensing techniques used in relation to natural hazard studies.  There is no other course which gives an overview of the existing and potential techniques which can be used to study natural hazards.  The course is intended to give students an opportunity to explore different topics of their interests in natural hazards studies, and give an opportunity to set the basis for their M.S. thesis or Ph.D. dissertation.

Course Relationship to Existing Programs:

The course serves as an elective for the MS in Earth Systems Science and Ph.D. in ESGS. It will be also of interested to students in other programs, such as Environmental Science and Policy and Geography. 

Course Relationship to Existing Courses:
The course is a follow –up of EOS 753 Observations of the Earth and its Climate. In EOS 753 students are introduced to remote sensing from a theoretical perspective.  In the proposed course, students will apply their knowledge of remote sensing to study natural hazards.
3. APPROVAL HISTORY: N/A
4. SCHEDULING  AND  PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2008
Proposed Instructors: Guido Cervone, Menas Kafatos, Ramesh P. Singh.

5. TENTATIVE SYLLABUS:  See attached.

Syllabus

Abstract

Every year, several catastrophic natural hazards strike somewhere on Earth. These may cause thousands of lives, cause damages of billions of dollars, destroy natural landmarks, cause tsunamis, floods, landslides, and at worst even trigger an economic depression that might affect directly or indirectly the entire world, render a large territory uninhabitable or destabilize the military and political balance in a region. Most of these events are caused by nature but their potential catastrophic consequences are tied to overcrowding and the emergence of megacities; the proliferation of nuclear power plants and nuclear waste storage facilities; and the existence of high dams, and other facilities whose destruction pose an unacceptable risk of global reach. Thus the study of natural hazards and of the processes that govern their occurrences has become a fundamental challenge for the survival of our civilization.

The course will focus on the governing dynamics for different hazards, including but not limited to earthquakes, volcanic eruptions, severe weather and cyclones, increasingly harmful dust storms, floods, droughts, and at local scales avalanches and landfalls.  The course will concentrate on observing, tracking and even forecasting such events using primarily satellite based observations. These can be used to monitor the Earth’s surface and atmosphere to give early warning information about impending hazards and information for risk management and disaster relief.

Each class will consist of a lecture by the instructor and/or a guest speaker, followed by a class discussion.  Each lecture will focus both on the governing dynamics of one or more hazards, and the satellite data available for the study of each hazard. Students are encouraged to suggest topics of their interest which can be studied more in depth.

Students will be required to complete a term project and submit a final report related to the use of remote sensing data to study a natural hazard of their choice, as well as to give presentations, complete homework assignments and actively participate in each lecture. 

Knowledge of remote sensing is required, and programming skills are highly encouraged.  For near real-time monitoring of some events in the United States, students will be encouraged to use AVHRR data provided by CEOSR, and available at http://terra.cos.gmu.edu/antenna.

Prerequisites:  EOS 753 or GEOG 579 or GEOG 580; or permission of instructor.

Credits: 3


Instructor: Guido Cervone, Menas Kafatos, Ramesh P. Singh

    

Software

We will use R (Splus equivalent) for statistical analysis and mapping of data
Lecture Content: 

a) Introduction

b) The Earth and observations; Remote Sensing; Risk assessment and global monitoring. 
 

c) Earthquakes


d) Volcanic eruptions

e) Deforestation; Forest fires

f) Midterm

g) Landslides, avalanches and tsunamis

h) Severe weather and cyclones

i) Desertification and dust storms

j) Global climate change

k) Floods,  droughts
l) Space Hazards  and Impact of hazards in Media
m) Biosphere, ecosystems and how they are impacted by climate change
Class discussion: The ultimate challenge for humanity
n) Final
Grading:

20 % Participation

Students will be graded on their attendance of each lecture and their participation in the class lectures and discussions.  Students should prepare to actively participate in the in class discussion. Occasional homework and/or quizzes might be given during the course of the semester.
10 % In class presentation

Students are required to give at least one 15 – 20 minutes presentation on a topic of their interest not related to the term project. Students should read one or more scientific publications, and give a critical review of the strengths and weaknesses of the approach. The topic must be agreed with the instructors in advance, preferably related to one of the lectures.

10% Homework / Quiz 

Few homework and occasional in class questions might be assigned through the course. Policy on Homework / Quiz will be discussed during the first week of class.

Midterm 20 %

The goal of the midterm is to let students research a topic of their interest, which will later be investigated for their final project. The midterm will consists of 20 minutes in class presentation and a short report (~5 pages). The student is expected to present the importance of a topic, and give a detailed overview of previous works, emphasizing what has been solved, difficulties and open issues. Students are not expected to solve the particular problem, but rather to suggest methods which will be investigated and finalized in the final.

Acceptable topics will be discussed in class, and must be agreed with the instructor. The midterm can be related to the student's own research. Students are encouraged to choose a topic of interest for their M. S. or Ph.D. dissertation.

Final 40 %

The final project is the biggest contributor to the student's grade. The goal of the project is to give an opportunity to the student to work individually or in a small team on a topic of their interests. As for the midterm, the final project consists of two parts, an oral presentation and a written report (~15 pages). The topic of the final project should be a continuation of the midterm. While in the midterm the students will be graded on the formulation of a problem and their research on previous and related work, in the final students will be graded on how the problem was investigated and on the results obtained. Changing topic after the midterm will not be allowed.
Late work will be accepted only with valid excuse. Students should inform both instructors if they are not able to attend a lecture

Students must follow the Honor code of George Mason University If a student plans to study a topic which has already been submitted to a previous class, or he/she is currently submitting to another class, he/she must discuss it first with the instructors.  Failure to do so might result in an automatic F.









