
Appendix B. Catalogue Descriptions of New Global Change (EOS) Courses

EOS 121 Dynamic Atmosphere and Hydrosphere (4:3:3) Prerequisites: none.  This natural science lab course* is a systematic study of Weather, Climate, Energy, and Hydrologic Systems, viewed from a geo-spatial and global perspective. We will study the spatial distribution and relationships of earth's climate and hydrologic systems to other earth systems, and the processes driving and changing them, including energy, climate, weather, and water resources.  (*will propose for Gen Ed. Lab Science)

EOS 122 Dynamic Geosphere and Ecosphere (4:3:3) Prerequisites: none.  A natural science lab course* that provides a systematic study of Biogeography and Soils from a spatial perspective. Relationships of earth's biomes and soils systems to other earth systems, and the processes driving them, including energy, climate, nutrients, chemistry, and moisture will be emphasized.

(*will propose for Gen Ed. Lab Science)

EOS 300 (Proposed Cross-listing of Existing course GEOG 300) Introduction to Quantitative Methods: Spatial Analysis (3:3:0) Prerequisites: 30 hours, including EOS 121 or 122, or GEOG 101, 102, or 103, or permission of instructor. Provides skills in the basic techniques used in geo-spatial analysis.  These include spatial data formats and handling, field methods, GIS concepts, and the basic quantitative and particularly statistical techniques in geo-spatial data analysis.  Computation, interpreting, and communicating research findings graphically are included.

EOS 303 GIS Applications for Earth Systems (3:3:0) Prerequisites:  30 hours; and EOS 121, EOS 122 and IT 103, or permission of instructor. An overview of fundamentals in GIS, with emphases on aspects related to Earth systems and global studies. Review the use of GIS in different aspects of the Earth systems at the global and regional scales. 
EOS 305 Global Environmental Hazards (3:3:0) Prerequisites: 30 hours and Undergraduate Status. Introduces applications of observational and modeling techniques to natural hazards and the threat they pose, and a general introduction to global climate change and its effect on regional and local scales. Examples include dust storms, hurricanes, earthquakes and wildfire from a global and regional perspective. The interactions between Earth systems will be emphasized and their coupling with anthropogenic hazards as well as how societies respond to natural disasters and mitigation

EOS 306 Sustainable Development (3:3:0) Prerequisites: 60 hours; EOS 122, EOS 305, EVPP 377, or permission of instructor. Explores the concepts, applications and tools for analysis and decision making in support of environmentally sustainable development. Case studies and problem solving exercises will be used to stimulate learning and provide practical experience in addressing sustainable development issues.
EOS 310 Severe and Unusual Weather (3:3:0) Prerequisites: 30 hours. Provides a general survey of the atmosphere and the fundamentals of severe and unusual weather.  This course is designed for students who generally have little physical science background, to satisfy their intellectual curiosity about severe weather and complete basic science requirements. Mathematics is not emphasized.  Appropriate equations are provided in an optional format during the course material, for mathematically oriented students.

EOS 312 Physical Climatology (3:3:0) Prerequisites: 30 hours; EOS 121 or equivalent, EOS 310 or GEOG 309, PHYS 243-244, or permission of instructor. Quantitative description of nature and theory of the climate system, dynamics of atmosphere-ocean-land surface, internal interactions and response to external forcing, description of the climate record and simple climate models. 

EOS 320 Air Pollution (3:3:0) Prerequisites: 30 hours. Introduces students to the fundamentals of air pollution to understand the most serious problems of our atmospheric environment. The context of the course is designed for undergraduates who are beginning to study air pollution problems.  The use of Gaussian plume dispersion models is also covered, since it serves as the basis for most computer models used for regularity analysis by the EPA.  Pollution and atmospheric interactions and the nature of our climate are also covered.

EOS 321 Biogeography: Space, Time, and Life (3:3:0) Prerequisites: 30 hours; EOS 122, or permission of instructor.  This course provides the student with a broad understanding of how physical geography and the environment influence the spatial and temporal distribution of plants and animals on the surface of the Earth.

EOS 322 Issues in Global Change (3:3:0) Prerequisites: 30 hours; EOS 121, EOS 122, or permission of instructor.  Evaluates existing and emerging issues in the environmental sciences at the regional and global scale, utilizing interdisciplinary scientific principles.

EOS 353 Observations of the Earth and its Climate (3:3:0) Prerequisites: 30 hours; EOS 121, EOS 122, or permission of Instructor. This course provides a general introduction to observations of the Earth and its climate, focusing on regional and global aspects. It introduces remote sensing and other Earth observing techniques, as well as providing a survey of some of the physical and mathematical aspects of remote sensing. Key topics include El Nino, carbon dioxide increase, climate change including sea rise, ozone depletion and energy budget of the Earth.

EOS 354 Data Analysis and Global Change Detection Techniques (3:3:0) Prerequisites: 30 hours; IT 103, STAT 250, or Permission of Instructor. This course introduces students to the basic time series methods, especially those used in detecting trends and randomness in time series data. In this course, various data related to global changes on different temporal and spatial scales will be identified, and the relevant analysis methods will be applied to those data. Other topics such as data formats, data visualization and data mining may also be included. 

EOS 410 Introduction to Hyperspectral Imaging (3:3:0) Prerequisites: 30 hours; Physics 243-244, 245-246, MATH 113 & 114, EOS 353, GEOG 416 or Permission of Instructor. This course provides an introduction to quantitative measurements by remote sensing methods covering an introduction to quantitative spectroscopy, spectral and thermal signatures, atmospheric physics, and the electromagnetic spectrum.  The emphasis will be on the scientific principles involved and the transition of the technology to real world applications.  The requisite materials to begin to understand hyperspectral imaging (HSI) technology and its many civil and military applications are presented.  

EOS 455 Environmental Impact Assessment (3:3:0) Prerequisites:  60 hours; EOS 120, EOS 305, EVPP 377 and 6 hours of courses in ecology or environmental science, or permission of instructor.  The course will evaluate current methods and practices for conducting and planning environmental assessments to include techniques and requirements for assessing impacts on air, water, natural resources, transportation, water facilities, industrial and community development.     
EOS 495 Senior Research (3:0:0) Prerequisite: 90 credit hours; authorized major with permission of department and instructor. Applications of research tools and techniques on specific global change topics, in conjunction with faculty instruction and research. Individualized sections taught by arrangement with full-time faculty.
Appendix C. Catalogue Copy Forms and Syllabi for New Global Change (EOS) Courses
Undergraduate Course Proposal

by

The College of Science, ESGS

1.  CATALOG DESCRIPTION
EOS 121 Dynamic Atmosphere and Hydrosphere  (4:3:3)
Prerequisites: None.
Catalog description: This natural science lab course is a systematic study of Weather, Climate, Energy, and Hydrologic Systems, viewed from a geo-spatial and global perspective. We will study the spatial distribution and relationships of earth's climate and hydrologic systems to other earth systems, and the processes driving and changing them, including energy, climate, weather, and water resources.  
2.  COURSE JUSTIFICATION
Course objectives: To understand the geographic variation of climate, weather, and water; to understand how atmospheric processes create regional climate and hydrologic variation and weather activity; to understand the connection between the spatial distribution and processes of energy, moisture, gases, chemistry, and motion in our atmosphere and hydrosphere and how that drives other earth systems and influences their geographical distribution; to understand the importance of our atmospheric system in maintaining the delicate balance of physical and biological systems on earth, and the interconnectedness of those spheres;  the Atmosphere, the hydrosphere, the biosphere, and the lithosphere; and to understand how these interconnnected processes respond to change.
Course necessity:  An introductory course to survey the operations of the atmospheric and hydrological systems of the Earth and their interconnections from a system perspective.  

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS. This course serves as one of the two introductory overview courses for the Global Change program.

Course relationship to Other Existing Courses: This course overlaps slightly overlaps with GEOG 102 Physical Geography and some introductory geology courses. However, this course adopts a unique Earth systems perspective and focuses on the interaction of the two systems of the Earth. Also, this course has a lab component that GEOG 102 does not offer. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring  07

Proposed instructors: Sheryl Beach

Tentative syllabus: See attached syllabus

George Mason University 
General Education Course Approval Form, rev. 4/5/02

Office of the Provost

 (Please Attach to GMU Standard Course Approval Form, Office of the Registrar, and submit via your College Office) 

New___X_____   Modify________  Existing__________ 

Date:
___11/3/06__Dept.
ESGS______
Course Abbrev/Number_EOS 121_______ 

Full Course Title:___ Dynamic Atmosphere and Hydrosphere______________

Credit Hours:___4.0______  ( Lab)/Non lab (circle one) 

GE Area A. Foundation______  B. Core___X_____ or C. Synthesis__________  

GE Category:___Natural Science, Lab
1. Course Content (please attach SYLLABUS) see attached
2. How does course specifically meet the specified General Education Goal/Category? 

This course provides students with an understanding of natural science through lectures and labs on the study of global climate and hydrologic systems, and their relationship to global and environmental change. There is no other course at GMU at the undergraduate level that offers this topic in a lab science format. The course presents relevant core science background in physics, chemistry and life sciences necessary in the study of climate and hydrology.  Prior to coming to Mason, I taught a version of this course at the University of Georgia, where it counted as lab natural science for general education. This course is part of the core requirements for the new Global and Environmental Change BS degree proposed for GMU, approved by the BOV 3/2//06.
3. Expected Student Outcomes/Assessment plan summary:

Through lecture and lab projects, the students will: learn the critical approach of the scientific method, to relate theory and experiment, become skilled at the use of quantitative and qualitative information, and will learn about the development and elaboration of major ideas in atmospheric and hydrologic science such as the global atmospheric and ocean circulation models, earth’s energy budget model, and the hydrologic cycle, and how these spheres of the earth system connect, interact, and change in space and time; and human impact and response to these natural systems, Students will be assessed through a series of graded laboratory projects and exams.
(Attach separate sheet if necessary)

Submitted by:

__Sheryl L. Beach_______Phone:_3-1213___ e-mail:__slbeach@gmu.edu___
Signature:

____________________________  Dept.__ESGS____   Mail Stop__6A2_______

SIGNATURES









Department Chair_________________________________________ Date________


College Council Chair(if appropriate)__________________________ Date________


College Dean______________________________________________ Date________


Provost__________________________________________________ Date________



General Education Curriculum files, Office of the Provost: File recorded:____Date:____ 

EOS 121 Dynamic Atmosphere and Hydrosphere (4 cr, Lab Natural Science)
George Mason University Spring 2007 Syllabus 

Dr. Sheryl Luzzadder-Beach 


Class Meets: T. Th. 12:00-1:15 pm, S & T II Room 9 




  

Labs Meet: TTH 1045-1145, MW 1-2, or TTH 9:30-10:30 King Hall 2074

Dr. Beach’s Office: 207 STI; Phone: 703-993-1213; E-mail: slbeach@gmu.edu 


   Office Hours: Tues. 7:20-8:20 pm, Thurs. 1:30-2:30 pm ESGS/SCS Dept.Office: 103 ST I; 703-993-1990 

     

Lab Instructors:  Mollie Klocek and Ian Ward

Final Exam: TH 516 10:30 am-1:15 pm  ESGS website: http://esgs.gmu.edu
Course Description: This natural science lab course is a systematic study of Weather, Climate, Energy, and Hydrologic Systems, viewed from a geo-spatial and global perspective. We will study the spatial distribution and relationships of earth's climate and hydrologic systems to other earth systems, and the processes driving  and changing them, including energy, climate, weather, and water resources. 

Course Goals and Objectives:  Why do we study the geography of weather and water? 

--To understand the geographic variation of climate, weather, and water- the Why of Where.

--To understand how atmospheric processes create regional climate and hydrologic variation and weather activity.

--To understand the connection between the spatial distribution and processes of energy, moisture, gases, chemistry, and motion in our atmosphere and hydrosphere and how that drives other earth systems and influences their geographical distribution.

--To understand the importance of our atmospheric system in maintaining the delicate balance of physical and biological systems on earth, and the interconnectedness of those spheres;  the Atmosphere, the hydrosphere, the biosphere, and the lithosphere.

--to understand how these interconnnected processes respond to change.

Required Texts And Materials: 

-- Lutgens, F.K., and Tarbuck, E.J.,, The Atmosphere, An Introduction to Meteorology, 8th ed., shrink-wrapped with Rand McNally Atlas of World Geography, and 

-- Suckling, P.W. and Doyon, R.R., Laboratory Manual: Studies in Weather and Climate, All books available at Johnson Center Bookstore. 

-- access to website for text and Lab Manual

-- Scantron Forms (green, 50 questions per side), & #2 pencils. At Johnson Ctr. Bookstore. 

(Suggested materials: Calculator, straightedge, & colored pencils for lab work.) 

Sign up For: e-mail with GMU (for Course Communication, and WWW Course Info Access) - free, from UCIS, Thompson Hall, or online at most GMU computer terminals. 

Course Requirements: 
1.Exams (65% of Course Grade): There will be two midterm exams (20% each), and a final exam (25%). Exam dates are in the Schedule. No Makeups allowed on final. No late entrances allowed in exams.

2. Lab (35 % of course grade) Bring Lab Manual to Lab Every Day! (See Lab Schedule)

There will also be possible pop quizzes. You are also responsible for the readings listed in the course schedule. There are also in-class projects that are not graded, but are intended as study guides for the exams. 

Grading Policy: 

Incompletes: Student must make arrangements with the instructor (in writing) prior to the last day of classes to receive an incomplete. Student must have an extremely compelling reason to request an "I" and must be passing the course at the time of request. Early summer flights to Cancun, etc. do not qualify for this program! There will be no make-up (early or late) exams or final, so make your travel plans accordingly. Contact the instructor in case of dire emergency. Pass/Fail: There is no pass/fail registration in the GES department. All courses must be taken for a grade. Exams & quiz are weighted according to PERCENT score achieved and their relative weights listed above. Instructor reserves right to use a curve for the course grades; below is the GMU grade point scale: 

GMU Grade Point Scale: A=4.0; A-= 3.67; B+ = 3.33; B=3.00; B-=2.67; C+=2.33; C=2.00; D=1.00; F=0.00 

Anticipated Course Grade Scale: A=92-100%; A-=89-91%; B+=86-88%; B=80-85%; B-=78-79%; C+=76-77%; C=67-75%; D=60-66%; F=<60%.

Honor Code: 

University policy requires that faculty members report incidents of Honor Code Violation. I have done so before, and hope I do not have the displeasure of doing it again!! I take the honor code very seriously. You must do your own work. Scholastic dishonesty includes but is not limited to plagiarism (reference your sources and quotations), copying others' work, limiting others' access to course materials, sabotaging others' work, and many other nasty things. You are responsible for the GMU Scholastic Honor Code, found on pp. 24-27 of the 1999-2000 GMU University Catalogue. 

The lecture schedule indicates the intended scope and timing of materials presented in the course. In the event of unanticipated events (or typos!), the lecture schedule will be modified accordingly. I look forward to working with you! 

EOS 121 Schedule of Topics and Events Spring 2007 

When? 

Topics Covered, 

Readings in Lutgens and Tarbuck Text

WEEK 1
Opening Ceremonies, Earth/Sun Relations
24-32, 383-388

WEEK 2
Nature of the Atmosphere, Energy, Heat, Temp.
1-23, 32-37, 47-50, 69-71

WEEK 3
Global Energy Balance and Temperature Patterns 37-42, 42-45, 51-66

WEEK 4
Water in the Atmosphere, Evapotranspiration
  67-82

WEEK 5
T  Adiabatic Processes Atmospheric Stability,

   82-93




TH  Air Pressure and Winds; Review for EXAM 1.  144-165, 402-405


WEEK 6
T  
EXAM # 1









TH Global Water Balance, Hydrologic Cycle
166-183

WEEK 7
Global Ocean and Atmospheric circulation, Clouds and 

fog formation
166-183, 111-123

WEEK 8
Precipitation Formation and Weather Modification 123-143, 183-194

WEEK 9
Air masses & fronts, mid-latitude wave cyclones, 





Weather maps, Upper level winds, Exam 2 Review 95-236, 280-301, 389-396 


WEEK 10
Severe weather, Tropical storms; EXAM 2 Review
237-279

WEEK 11
T  EXAM 2 TH  Climate controls and classification 

347-354, 406-410

WEEK 12
Global, genetic, and tropical climate/biome systems
347-361


WEEK 13
Dry & warm temperate climate and biome systems 
361-372

WEEK 14
Cool temperate, and polar climate and biome systems
372-382

WEEK 15
Urban climates, Air pollution, and climate change theory; EXAM 3 Review. Readings: 319-327, 94-110, 327-346.


FINALS WEEK:  TH 5/16 FINAL EXAM (EXAM 3) 10:30-1:15. Covers Weeks 11-15 (25% course grade). Bring ID. No late entrances, No makeups. For early grade notification leave a Self Addressed Stamped Envelope for me to send you; according to federal privacy laws, I  do not post grades; you may use Patriotweb for transcript updates.  



George Mason University Department of Earth Systems and GeoInformation Sciences

EOS 121, Laboratory in Dynamic Hydropshere and Atmosphere
Laboratory Instructors:  

Ms. Mollie Klocek, 20XX King Hall, Office Hours: MW 3-4, 3-XXXX, email 

Mr. Ian Ward, 20XX King Hall, Office Hours: MW 2-3, 3-XXXX email

Labs Meet: TTH 1045-1145, MW 1-2, or TTH 9:30-10:30 King Hall 2074

Required Texts:-- Lutgens, F.K., and Tarbuck, E.J., The Atmosphere, An Introduction to Meteorology, D ed./6th ed., shrink-wrapped with Rand McNally Atlas of World Geography, and


 
 --Suckling, P.W. and Doyon, R.R., Laboratory Manual: Studies in Weather and Climate, All books available at Johnson Center Bookstore. 
-- (Suggested materials: Calculator, straightedge, & colored pencils for lab work.) 
      Please Bring all your Books and Suggested Materials to Lab each day! 

LAB SCHEDULE WEEK
CHAPTER
TOPIC

1

1

Intro, Scientific Notation and the Metric System of Units


2

2-3

Earth Surface Features and Maps

3

4

Energy in the Earth-Atmosphere System

4

5-6

Temperature and Humidity, Field Exercise

5

7-8

Vertical Air Motion, Clouds, and Precipitation

6

Review

M T. Study Session; W TH. LAB EXAM 1

7

9

The Mid-latitude Cyclone  

8

11

Weather Map Analysis
 

9

10

Severe Weather & The Tropical Cyclone

10

VIDEO

HURRICANE by NOVA



11

12

M T. Study Session; W TH. Climate Maps

12

12-13

Climate Data and Climatic Regimes 

13

13-14

Climate Classification  & Climates of the World: I

14

15

Climates of the World: II.


15

16 & Review
M T. Climate Variability;      W TH. LAB EXAM 2

GRADING FOR LABS (35% of course grade):
Lab Exam #1: 10 %; Lab Exam 2 10%; Instructor’s Assessment 15% (Includes: Homework, Attendance, and Short Quizzes)

Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 122 Dynamic Geosphere and Ecosphere

Prerequisites: None.
Catalog description: A natural science lab course that provides a systematic study of Biogeography and Soils from a spatial perspective. Relationships of earth's biomes and soils systems to other earth systems, and the processes driving them, including energy, climate, nutrients, chemistry, and moisture will be emphasized.

2.  COURSE JUSTIFICATION
Course objectives: to understand the geographic variation of natural resources and life on earth; to understand how atmospheric, hydrologic, lithologic, and biological processes create regional variation in biomes and soils; to understand the connection between the spatial distribution and processes of energy, moisture, gases, chemistry, and organic matter in our biosphere and lithosphere and how that connects with other earth systems and their geographical distribution; to understand the importance of the delicate balance of physical and biological systems on earth, and the interconnectedness of those spheres: the atmosphere, the hydrosphere, the biosphere, and the lithosphere, and the influence of global change in and among these interconnected global systems.
Course necessity:  An introductory course complementing EOS 121 to survey the biological and lithospheric systems of the Earth and their interconnections from a system perspective.  

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS. This course serves as one of the two introductory overview courses for the Global Change program.

Course relationship to Other Existing Courses: This course complements the introductory ecosphere environmental science courses in EVPP in the way that the proposed course takes a global system perspective emphasizing the interconnections between spheres while the EVPP courses concern more about the environmental aspects at the local scale.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall  07

Proposed instructors: Sheryl Beach

Tentative syllabus: See attached syllabus

George Mason University 
General Education Course Approval Form, rev. 4/5/02

Office of the Provost

 (Please Attach to GMU Standard Course Approval Form, Office of the Registrar, and submit via your College Office) 

New___X_____   Modify________  Existing__________ 

Date:
___11/3/06__Dept.
ESGS______
Course Abbrev/Number_EOS 122_______ 

Full Course Title:___ Dynamic Geosphere and Ecosphere______________

Credit Hours:___4.0______  ( Lab)/Non lab (circle one) 

GE Area A. Foundation______  B. Core___X_____ or C. Synthesis__________  

GE Category:___Natural Science, Lab
1. Course Content (please attach SYLLABUS) see attached
2. How does course specifically meet the specified General Education Goal/Category? 

This course provides students with an understanding of natural science through lectures and labs on the study of global lithospheric and biogeographic systems, focusing on earth surface processes and systems such as soils, nutrients, and biomes, and their relationship to global and environmental change. The course presents relevant core science background in physics, chemistry, and life science necessary in the study of the geosphere and biosphere.  Prior to coming to Mason, I taught at the University of Georgia, where a version of this course counted as lab natural science for general education. This course is part of the core requirements for the new Global and Environmental Change BS degree proposed for GMU, approved by the BOV 3/2//06.
3. Expected Student Outcomes/Assessment plan summary:

Through lecture and lab projects, the students will: learn the critical approach of the scientific method, to relate theory and experiment, become skilled at the use of quantitative and qualitative information, and will learn about the development and elaboration of major ideas in Earth and biogeographic science such as the connection between nutrient cycles and biomes, soil erosion and weathering, soil development and earth materials, and earth’s energy budget, and how these spheres of the earth system connect, interact, and change in space and time; and human impact and response to these natural systems. Students will be assessed through a series of graded laboratory projects and exams.
(Attach separate sheet if necessary)

Submitted by:

__Sheryl L. Beach_______Phone:_3-1213___ e-mail:__slbeach@gmu.edu___
Signature:

____________________________  Dept.__ESGS____   Mail Stop__6A2_______

SIGNATURES









Department Chair_________________________________________ Date________


College Council Chair(if appropriate)__________________________ Date________


College Dean______________________________________________ Date________


Provost__________________________________________________ Date________



General Education Curriculum files, Office of the Provost: File recorded:____Date:____ 

EOS 122 Dynamic Geosphere and Ecosphere: (4.0 cr, Laboratory Natural Science)
George Mason University ESGS Department Spring 2007 Syllabus 

Dr. Sheryl Luzzadder-Beach 


Class Meets: T. Th. 12:00-1:15 pm, S & T II Room 9 




  

Labs Meet: TTH 1045-1145, MW 1-2, or TTH 9:30-10:30 King Hall 2074

Dr. Beach’s Office: 2068 King Hall; Phone: 703-993-1213; E-mail: slbeach@gmu.edu 

   Office Hours: Tues. 7:20-8:20 pm, Thurs. 1:30-2:30 pm GES Dept. Office: 2067 King Hall; GES Phone (Leave Msg.) 703-993-1210 

     

Lab Instructors:  Xxxx and Xxxxx

Final Exam: TH 516 10:30 am-1:15 pm  ESGS website: http://esgs.gmu.edu
Course Description: This natural science lab course is a systematic study of Biogeography and Soils, viewed from a geographic, or spatial, perspective. We will study the spatial distribution and relationships of earth's biomes and soils systems to other earth systems, and the processes driving them, including energy, climate, nutrients, chemistry, and moisture. 

Course Goals and Objectives:  Why do we study the geography of Biomes and Soils? 

--To understand the geographic variation of natural resources and life on earth- the Why of Where.

--To understand how atmospheric, hydrologic, lithologic, and biological processes create regional variation in biomes and soils.

--To understand the connection between the spatial distribution and processes of energy, moisture, gases, chemistry, and organic matter in our biosphere and lithosphere and how that connects with other earth systems and their geographical distribution.

--To understand the importance of the delicate balance of physical and biological systems on earth, and the interconnectedness of those spheres: the atmosphere, the hydrosphere, the biosphere, and the lithosphere, and the influence of global change in and among these interconnected global systems.

Required Texts and Materials: 

-- Botkin and Kellar, Environmental Science 8th ed.  shrink-wrapped with Rand McNally Atlas of World Geography, and 

-- access to website for text and Lab Manual

-- Scantron Forms (green, 50 questions per side), & #2 pencils. At Johnson Ctr. Bookstore. 

(Suggested materials: Calculator, straightedge, & colored pencils for lab work.) 

Sign up For: e-mail with GMU (for Course Communication, and WWW Course Info Access) - free, from UCIS, Thompson Hall, or online at most GMU computer terminals. 

Course Requirements: 
1.Exams (65% of Course Grade): There will be two midterm exams (20% each), and a final exam (25%). Exam dates are in the Schedule. No Makeups allowed on final. No late entrances allowed in exams.

2. Lab (35 % of course grade) Bring Lab Manual to Lab Every Day! (See Lab Schedule)

There will also be possible pop quizzes. You are also responsible for the readings listed in the course schedule. There are also in-class projects that are not graded, but are intended as study guides for the exams. 

Grading Policy: 

Incompletes: Student must make arrangements with the instructor (in writing) prior to the last day of classes to receive an incomplete. Student must have an extremely compelling reason to request an "I" and must be passing the course at the time of request. Early summer flights to Cancun, etc. do not qualify for this program! There will be no make-up (early or late) exams or final, so make your travel plans accordingly. Contact the instructor in case of dire emergency. Pass/Fail: There is no pass/fail registration in the GES department. All courses must be taken for a grade. Exams & quiz are weighted according to PERCENT score achieved and their relative weights listed above. Instructor reserves right to use a curve for the course grades; below is the GMU grade point scale: 

GMU Grade Point Scale: A=4.0; A-= 3.67; B+ = 3.33; B=3.00; B-=2.67; C+=2.33; C=2.00; D=1.00; F=0.00 

Anticipated Course Grade Scale: A=92-100%; A-=89-91%; B+=86-88%; B=80-85%; B-=78-79%; C+=76-77%; C=67-75%; D=60-66%; F=<60%.

Honor Code: 

University policy requires that faculty members report incidents of Honor Code Violation. I have done so before, and hope I do not have the displeasure of doing it again!! I take the honor code very seriously. You must do your own work. Scholastic dishonesty includes but is not limited to plagiarism (reference your sources and quotations), copying others' work, limiting others' access to course materials, sabotaging others' work, and many other nasty things. You are responsible for the GMU Scholastic Honor Code, found on pp. 24-27 of the 1999-00 GMU University Catalogue. 

The lecture schedule indicates the intended scope and timing of materials presented in the course. In the event of unanticipated events (or typos!), the lecture schedule will be modified accordingly. I look forward to working with you! 

EOS 122 Schedule of Topics and Events, Lecture and Lab Spring 2002 

When? 

Topics Covered, 

Readings in Text

WEEK 1
Opening Ceremonies, Location, The Roles of  Science, Principles of Biogeography 


WEEK 2
Ways of Knowing, Observation, Mapping, Hypothesis Testing, Modeling, Principles of Biogeography 


LAB 1 the biogeographical story of an organism

WEEK 3
Abiotic Relationships of Plants, Solar Energy Dynamics, the sun, earth, and Atmosphere 

WEEK 4
Landforms, Soils, and plant relations
  

WEEK 5
T  , Functioning of plants and primary production



Review for EXAM 1. Lab 1 due. 


WEEK 6
T  EXAM # 1










TH No Lecture, Lab Only, AAG National Meetings & Student Geography Bowl!

WEEK 7
Modeling the role of plants in the water balance,, geographic relation of  organisms


Lab 2 plants and water balance

WEEK 8
Environmental history and changing biogeography


WEEK 9
T Nutrient cycling & the role of plants in soil development 


LAB 3 Nutrient Cycling and soils






WEEK 10
Soil development and classification EXAM 2 Review

WEEK 11
T  EXAM 2 
Lab 3 due









TH Human Management of the biosphere


WEEK 12
Mapping productivity and diversity


LAB 4 Mapping productivity and diversity


WEEK 13
responses of biotic systems to global change

LAB 5 
biotic systems and global change, lab 4 due


WEEK 14
Conventional views of biogeography, modeling human impacts on geography of biota


LAB 6 modeling human impacts on biota, lab 5 due

WEEK 15
Representing Biogeography, closing ceremonies EXAM 3 Review. Lab 6 due. 

FINALS WEEK: 








        TH 5/16 FINAL EXAM (EXAM 3) 10:30-1:15. Covers Weeks 11-15 (25% course grade). Bring ID. No late entrances, No makeups. 







        For early grade notification leave a Self Addressed Stamped Envelope for me to send you; according to federal privacy laws, I (and GES) do not post grades; you may dial the 993-4GMU line or use MASONLINK for transcript updates.



George Mason University Department of Earth Systems and GeoInformation Science

EOS 122, Laboratory in Dynamic Geosphere and Ecosphere
Laboratory Instructors:  

Ms. XXXXX, 20XX King Hall, Office Hours: MW 3-4, 3-XXXX, email 

Mr. XXXXX, 20XX King Hall, Office Hours: MW 2-3, 3-XXXX email

Labs Meet: TTH 1045-1145, MW 1-2, or TTH 9:30-10:30 King Hall 2074

Required Texts/Lab Manual: -- Botkin and Kellar, Environmental Science 8th ed.  shrink-wrapped with Rand McNally Atlas of World Geography, and 

-- access to website for text and Lab Manual

 -- (Suggested materials: Calculator, straightedge, & colored pencils for lab work.)  Please Bring all your Books and Suggested Materials to Lab each day! 

LABORATORY SCHEDULE

WEEK


TOPIC

1


Intro, Scientific Notation and the Metric System of Units


2


The Biogeographic Story of an Organism

3


Energy and The Environment

4


Landforms and Airphoto interpretation

5


Nutrient Cycles

6

Review

M T. Study Session; W TH. LAB EXAM 1

7


  Water Balance, Evapotranspiraton

8


Methods of Reconstructing Environmental History
 

9


Earth Materials

10


Soil Development and Classification



11



M T. Study Session; W TH. 

12


 Mapping Biotic Migration

13


Biotic Systems and Global change

14


Modeling Human impacts on biota


15

Review
M T.      W TH. LAB EXAM 2

GRADING FOR LABS (35% of course grade):
Lab Exam #1: 10 %; Lab Exam 2 10%; Instructor’s Assessment 15% (Includes: Homework, Attendance, and Short Quizzes)
Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 300 Introduction to Quantitative Methods: Spatial Analysis
Prerequisites
30 hours, including EOS 121 or 122, or GEOG 101, 102, or 103, or Permission of Instructor 

Catalog Description.  Provides skills in the basic techniques used in geo-spatial analysis.  These include spatial data formats and handling, field methods, GIS concepts, and the basic quantitative and particularly statistical techniques in geo-spatial data analysis.  Computation, interpreting, and communicating research findings graphically are included.

2.  COURSE JUSTIFICATION
Course objectives: provide a solid foundation to the students to use statistics and spatial analysis as a research tool in future classes or research projects to address Earth systems and related global change issues

Course necessity:  Spatial analysis is one of the important tools to study changes in the global environment and Earth systems. Students need to be familiar with this tool, be able to use the tool to support their studies and research. 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: This course is intended to be cross listed with GEOG 300, which the instructor also designed and teaches for the GEOG Department. 
3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall  07

Proposed instructors: Dr. Sheryl Beach.

Tentative syllabus: See attached syllabus

(Modification: Cross-listing with existing course GEOG 300)

EOS/GEOG  300: Introduction to Quantitative Methods: Spatial Analysis

Fall 2005 Syllabus George Mason University  

Dr. Sheryl Luzzadder-Beach
Assoc. Professor of Computational Sciences and Geography
Office:  207 S. & T. I  Hours: T 3-4 & by appt.  Phone: 703-993-1213 (+ voice mail)

E-MAIL:  slbeach@gmu.edu Class Meets: 3.0 Cr. Hr. T TH 1:30-2:45, IH 320  

SCS Dean’s Office:  S. & T. I Rm. 103; My Mailbox: S. & T. I Rm. 101 

Prerequisite: 30 hours, including EOS 121 or 122, or GEOG 101, 102, or 103, or Permission of Instructor.    
Course Description:  The course objective is to gain skills in the basic techniques used in geo-spatial analysis, demonstrated through numerous projects and in and out of class activities.  These include spatial data formats and handling, field methods, GIS concepts, and the basic quantitative and particularly statistical techniques that are used in geo-spatial data analysis.  Interpreting, writing about, and communicating research findings graphically will be an important part of the course. 

Required texts and materials:
** Intro. to Statistical Problem Solving in Geography, J. C. McGrew (2nd edition, McGraw-Hill, 2000), TEXT and WORKBOOK.

**Applied Regression, An Introduction, Michael S. Lewis-Beck (Sage 1980) 

Recommended text: (Optional, to help with using EXCEL software)

**Learning Business Statistics with MS Excel 2000, J. Neufeld (Prentice Hall 2000)

Books available at GMU Johnson Center Bookstore.

Computing:  We will be relying on EXCEL, available in most GMU Computing Labs. You are welcome to use your own spreadsheets or statistical software at home (or those available at school) if you are already familiar with them (e.g., Lotus 123, SPSS, etc.), however: EXCEL is what will be the standard available in the Lab, and for which I will happily answer questions/offer advice.  Many calculations can be done with a calculator, and I urge you to work through equations by hand so you get to know how/why they function and relate to each other; the computer just saves time with data entry and long calculations.  It is a good idea to get up and running with your free GMU e-mail account, for ease of communication in our class.

Course Requirements, Grading and Other Policies:
The coursework  will consist of  several McGrew Workbook assignments, and 2 Exams (note due dates). There will be several in and out of class homework activities.  Unless otherwise noted, workbook assignment due dates will be announced no less than 1 week before due.  There will be specified data sets/series to use from the workbooks, these will be announced in class. Instructor reserves right to extend time for assignments. Note GMU uses a plus and minus grading system. Grading is based on percent scores weighted as follows:







Weight

Grade Scale:
Workbook Assignments:


 35%

A 92+%, A- 90-91%,

Exam 1:




 30% 

B+ 89%, B 81-88%, B- 80%,

Final Exam:




 35% 

C+ 78-79%, C 70-77%,

 _________________________________________

C- 68-69%, D  60-67%,

Course Grade Total



100%

F  <60%







A’s are reserved for Outstanding Work
No Late Papers will be accepted.  Make-up exams will be given only for verifiable emergencies or illnesses.  Leave a voice mail message on my office phone, or use e-mail.  You must be registered for a letter grade; EOS does not offer an S/NC option in its courses.  Requests for Incompletes must be made in writing before the end of the semester, must be for an extremely compelling reason (early winter flights to Cancun etc. do not qualify--make your travel plans forewarned!!), and you must be passing the class (C grade) at the time of your request.  

Honor Code:  You must do your own work on all assignments and exams; on any group work you will be responsible for individual assignments and must write things in your own words.  (Computer graphics and data tables, etc. are included--you would not believe what I have seen.)  Show your work on all computational assignments.  Plagiarism is strictly forbidden.  Credit your sources, including the WWW.  Other forms of scholastic dishonesty include, but are not limited to:  copying others' work, denying others access to materials and information, sabotaging others' work, and plagiarism (copying material from books and articles without proper references or footnotes).  Refer to the GMU Student Honor Code in the GMU 2005-06 University Catalogue for other specifics. If I discover any scholastic dishonesty I am required to report it and have done so before.  I hope I do not have the displeasure of doing so again!


If you need help, do take advantage of the office hours that I set up, or call and make an appointment at a time that is convenient for us both.


The lecture schedule indicates the intended scope and timing of materials presented in the course.  In the event of unanticipated events, extra interest in a topic, (or typos!), the lecture schedule will be modified accordingly.

**I look forward to working with you this Fall!**
Fall 2007 Lecture and reading Schedule
Part I:  Collecting and Displaying Geo-Spatial Data.  

Activities:  Readings, workbook, in-class work, computer demonstrations.  During this time you should be practicing with EXCEL.                                                                       .  

Week 1,: Read  McGrew, Ch. 1.  Do:  McGrew Workbook,  Ch. 1, pp. 1-8, for discussion in class and to hand in 9/9. Get signed up for an SDAL Orientation and your Door Code. Begin practicing EXCEL. EXCEL 2000 Ch. 1.

T TH 30 August/1 September: Introduction, Thinking Spatially.  “Points, Lines, Areas, and Surfaces: The Nature of Spatial Data or Geographic Information.”

Week 2, Activity: In-class work, SDAL orientation TBA. Read McGrew, Ch 2. Begin Chapter 2 in WB. EXCEL 2000 Ch. 1.
T TH 6 & 8 September: Translating and Displaying Spatial Data:  The Language of Maps.   TH 9/8 WB Ch 1 Due in class, and discuss in class.

T 9/13 Last day to add classes including individualized study sections. YOU MUST BE REGISTERED BY TODAY OR YOU CANNOT STAY IN CLASSES. Last Day to Drop Classes with no tuition liability.
Week 3, Activity: In-class demonstrations, discussions. Do: WB Ch. 2.  EXCEL ch 2.
T TH 13 & 15 September: The Language of Maps, continued; Introduction to Geographic Information Systems (GIS) Spatial Data Structures

Week 4, Activities:  Hands-on GIS Demonstrations/GPS Technology Demonstrations. Read McGrew Ch. 3. EXCEL 2000 Ch. 2
T TH 20 & 22 September: Intro. to Geographic Info. Systems (GIS), and GPS Technology, place TBA. TH 9/22 WB Ch. 2 due in class. 
Week 5, Read:  McGrew, Ch. 3. Do Workbook Ch. 3, & 4 (p. 19-22). Activity:  In Class Lecture and Demonstrations. EXCEL 2000 Ch. 2.

T TH 27 & 29 September: Collecting Spatial Information: Remotely Sensed Data, Field Methods and Survey Methodology. 

Last Day to Drop Courses is 30 September.

Part II:  Analyzing Spatial Data:  Intro. to Geo-Statistics.

Activities:  Readings, workbook, computer applications (EXCEL)                               .

Week 6, Read:  McGrew, Ch. 3 & 4. Do Workbook Ch. 3 & 4. EXCEL 2000 Ch. 2.

T TH 4 & 6 October: Analyzing Geographic Information:  Intro. to Statistical Techniques. Descript. Stats. Measures of Central Tendency. Bring Workbook to class.

Week 7,  Read:  McGrew, Ch. 4 . McGrew Workbook Ch. 3 & 4, EXCEL 2000 Ch. 2.

(Our Tuesday Class does not meet on 10/11/05, due to Columbus Day Holiday Schedule)

TH 13 October: Descriptive Spat. Statistics/Central Tendency. Bring Workbook to class. The Nature of Spatial Data--wrap up and review for Exam 1. 

F 10/14 Due: Workbook Ch. 3 & 4, in my SCS mailbox by 3 pm.
Week 8, Read:  McGrew, Ch. 5 (10/20); Do: Workbook 5 (10/20). EXCEL 2000 3-5.
T 18 October MIDTERM EXAM 1 (Weeks 1-7). Bring Calculators. 

TH 20 October: Probability (Chapter 5).

Week 9, Read: McGrew Ch. 5.  Continue Workbook Ch. 5. EXCEL 2000 ch 3-5.
T TH 25 & 27 October: Probability

Week 10, Read:  McGrew, Ch. 5, 6, 7. EXCEL 2000 ch  3-5.
T TH 1 & 3 November: T TH Probability. Area Sampling Theory and Methods. Point and Area Pattern Analysis. 

Week 11, Read:  McGrew, Ch. 7, 8 & 9, 12. EXCEL 2000ch  6-8.
T TH 8 & 10 November: Areal Sampling Theory and Methods. Point and Area Pattern Analysis.  Hypothesis Testing. Multiple Sample Difference Tests

Week 12, Geography Awareness Week, Earth Science Week, GIS Day: Read:  McGrew Ch. 9 & 13. Begin WB ch. 13 & 14.  EXCEL 2000 ch  9-12.

T TH 15 & 17 November T Hypothesis Testing, Multiple Sample Diff. Tests.

Regression and Correlation. Workbook Ch. 5 due.
Week 13, Read: McGrew, Ch 13,14; Lewis-Beck pp. 1-25. WB 13 &14, EXCEL ch 14
T 22 November: Regression and Correlation

(No classes Weds 11/23 Thanksgiving Holiday 24-27  November 2005: No Th. Class)

Week 14, Read: McGrew, Ch. 13,14; Lewis-Beck. pp. 26-47. WB 13 &14 EXCEL ch 14
T TH 29 November & 1 December: Regression and Correlation. Final Review.

Week 15, Read: McGrew, Ch. 13,14; Lewis-Beck. pp. 26-47 WB 13 &14 EXCEL ch 14
T TH 6 & 8 December: Take Home Final Distributed. 

Th 12/9 WB assignment Ch. 13 & 14 are due.

Annual Meetings, American Geophysical Union, 5-9 December, San Francisco CA
Finals Week:  The final exam is “Take Home;” there is no formal class meeting for the final exam.  Final Exam is Due on 15 December 2005, by 4:00 pm in my mailbox in S&T I Room 101.

(version 9/5/05 subj. to updates)
Undergraduate Course Proposal

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 303 GIS Applications for Earth Systems
Prerequisites: 30 hours; EOS 121, EOS 122 and IT 103, or permission of instructor.
Catalog description: An overview of fundamentals in GIS, with emphases on aspects related to Earth systems and global studies. Review the use of GIS in different aspects of the Earth systems at the global and regional scales. 
2.  COURSE JUSTIFICATION
Course objectives: provide a solid foundation to the students to use GIS as a research tool in future classes or research projects to address Earth systems and related global change issues

Course necessity:  GIS is one of the important tools to study changes in the global environment and Earth systems. Students need to be familiar with this tool, be able to use the tool to support their studies and research. 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: This course overlaps with GEOG 311 to some extent, but the two courses have different emphases and objectives. While GEOG 311 is a generic introduction GIS course primarily for geography students, the proposed course intends to bring students quickly up to speed to use GIS to assess global change issues. Specific emphases separating EOS 303 from GEOG 311 are the discussions on Earth systems and Global Change data sources, analysis methods detecting changes, the use of internet geospatial services, and various GIS applications on different Earth systems, and global and regional issues. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring  07

Proposed instructors: Dr. David Wong.

Tentative syllabus: See attached syllabus

 SEQ CHAPTER \h \r 1EOS 303
GIS Applications for Earth Systems
Instructor: David Wong

Office: Rm 205, S&T I (Office Hours Tuesdays and Thursdays 10:30 - 11:30 pm)

Tel: 3-1212

dwong2@gmu.edu 

A Geographic Information System (GIS) is a (computer) system designed to capture, store, retrieve, manipulate, analyze, and display spatial data. It is a very valuable and powerful to study the physical Earth, environment and human activities distributed over the Earth surface. It will be very useful to study the chances over time in these several domains. This course is focused on how GIS can be used to handle and analyze spatial data commonly used in studying different aspects of the Earth systems, including the physical characteristics and selected human dimensions. Detecting changes over time will be emphasized. In addition, the course will discuss how geographic information sources available via Internet can be incorporated. 

The course will review fundamental concepts in GIS, discuss how data describing different aspects of the Earth systems can be incorporated, and demonstrate how the data can be analyzed. The overall goal of the class is to provide a solid foundation to the students to use GIS as a research tool in future classes or research projects to address Earth systems and related global change issues. The learning objectives are the followings: the students will learn the general categories of spatial data available, acquire the skill to bring Earth systems and related global data into the GIS environment, be able conduct analysis to derive information from the data, and utilize geospatial information resources available via Internet. However, it is not the intention of this course to train students to become proficient users of any specific GIS package. 

Besides lecture, another major learning experience will be through hands-on exercises. The final class project will be critical in facilitating students to apply their knowledge in a quasi-real world situation. Though having a prior course in GIS will be useful, it is not necessary.

Prerequisites: 30 hours; EOS 121, EOS 122 and IT 103, or permission of instructor.
Required Text: 

Lo, C. P. and A. K. W. Yeung (2002) Concepts and Techniques of Geographic Information Systems. Prentice Hall.

Grading Policy:

4 Lab assignments

40

Mid-Term


15

Final



25

Term Application Project
20

Approximate grade distribution: 10-20% (A), 20-35% (B), 40-60% (C), (D) and (F)???.

* 10% of the score for each day will be deducted if assignments are late.

* All materials submitted to meet the evaluation criteria should be done in accordance with the student Honor Code (University Catalog).
Incomplete will be handled strictly according to the University policy. Make-up exams are not given unless under unusual circumstances such as serious illness. Proof (documentation) is necessary to be eligible for make-up exams. No early exams will be given.

Major Topics:

1: GIS: Introduction

· definitions and history

· information sources

2: General Cartographic Concepts and Principles 

· Projection

· Types of maps

· Cartographic Design

3: Spatial Data Formats 

· Basic vector data representing Earth Systems Features

· Network and Surface

4: Spatial Data Formats 

· Basic raster for Earth Surfaces

· Quadtree

5: Earth Systems Data and Inputs to GIS: 

· GIS

· Remote Sensing

· Web Services

6: Data Management and Display

· Editing (vector) and storing

· Geodatabases

· Non-map outputs

7: Spatial Analysis to detect changes 

· Vector data analysis 

· Network Analysis

8: Spatial Analysis to detect changes

· Raster data analysis 

· Map Algebra

9: From monolithic to distributed system 

· Overview of Internet GIS

· Major components

· Data and information integration

10: GIS Applications of Global Change: 

· Atmosphere

· Hydrosphere

· Lithosphere

· Sociosphere

Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 305 Global Environmental Hazards
Prerequisites: 30 hours and undergraduate status.
Catalog description: Introduces applications of observational and modeling techniques to natural hazards and the threat they pose, and a general introduction to global climate change and its effect on regional and local scales. Examples include dust storms, hurricanes, earthquakes and wildfire from a global and regional perspective. The interactions between Earth systems will be emphasized and their coupling with anthropogenic hazards as well as how societies respond to natural disasters and mitigation.
2.  COURSE JUSTIFICATION
Course objectives: provide a solid knowledge basis to students in understanding the physical characteristics and sources of several types of hazards. Ways to monitor and mitigate these hazards are will also be addressed. 

Course necessity:  Natural hazards form a very significant dimension in global change. Students need to understand the nature and impacts of these hazards. Students will also learn about tools to monitor these hazards. Therefore, it is essential for the proposed program and to equip the students in both knowledge and skill. 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: There are no existing courses in the university addressing this topic.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall  07

Proposed instructors: Dr. Menas Kafatos.

Tentative syllabus: See attached syllabus

EOS 305 Global Environmental Hazards (3:3:0) (Kafatos)
Prerequisites:30 hours and undergraduate status. The course introduces applications of observational and modeling techniques to natural hazards and the threat they pose to the world. Examples include topics of interest to different countries and regions of the world, such as earthquakes (e.g. Indian Ocean/Sumatra megaquake of 26 December 2004, California earthquakes, Mediterranean earthquakes, Japanese earthquakes, etc.); sand and dust storms (Middle East, East Asia, S.W. US); slope failures; volcanoes (world-wide); land slides; droughts and desertification; floods; hurricanes and typhoons; severe weather; wild fires (U.S., Indonesia, Africa, S. America); sea-level rise (world-wide); and tsunamis. The course covers Earth system science topics related to the above hazards as well as how societies respond to natural disasters and mitigation.

Other topics include anthropogenic hazards and their impacts on world’s ecosystems and societies, as well as their coupling to natural hazards. Examples include urban, fire and dust pollution aerosols, which are affecting the world’s megacities. Specific examples will be discussed, including effects on Los Angeles, Cairo, Beijing, Mexico City, Kuala Lumpur, India, Istanbul and Athens; other topics include oil spills, river and ocean pollution and a general introduction to global climate change and its effect on regional and local scales. 

Grading Policy

Mid-term 20%
One Final exam 30%

Class projects (4) 30%

Class Participation and Presentation 20%

Week 1

Introduction to the course

Class logistics, requirements, and overview of the class.

Week 2

Introduction to Natural Hazards

How a hazard becomes a disaster and what are the conditions; hazards risks; vulnerability to a disaster; Disasters locations, impacts, and death rates; Phases of Disasters; Governmental activities and rapid response systems; Disaster prevention and mitigation. 

Week 3

Introduction to Remote Sensing

What is Remote Sensing; Electromagnetic Radiation; Electromagnetic Spectrum; Interactions with the Atmosphere; Radiation – Target; Passive vs. Active Sensing; Characteristics of Images.   

Week 4

Introduction to Remote Sensing

Sensor Technology; Processing and Classification of Remotely Sensed Data; Pattern Recognition; Approaches to Data/Image Interpretation

Week 5
Geological Hazards: Earthquakes, Volcanoes and Tsunamis

Zones of high seismic and volcanic activity in the world and their relationship; Principles of Plate Tectonics; Physical characteristics of a Tsunami; Types of volcanoes and their geological elements; long-term consequences of a volcanic eruption; Earthquake magnitude and intensity and how they are measured; Conditions permitting earthquakes to be destructive; Identify and explain Tsunamis geographic distribution and mode of travel.  

Week 6

Prediction, and Preparedness Earthquakes, Volcanoes and Tsunamis

Primary and secondary effects of earthquakes; Need for earthquake prediction and its current effectiveness; Earthquake mitigation and preparation measures in the order of their effectiveness; Discuss the primary and secondary impacts of tsunami disaster; Steps for preparation and preparedness; Emergency response; primary and secondary effects of volcanic eruption; Eruption prediction techniques and their value in mitigation and preparation steps.

Week 7

Midterm

Week 8

Land Instability

Definitions; Factors contributing for vulnerability; Soil mechanics; Stress and strain; Friction, Cohesion and Coherence; Shear stress of soil; Rigid, elastic and plastic solids; Expansive soils; Mud and Debris flow; Landslides and slumps; Rock falls; Debris Avalanches; Air-supported flows; Preparedness and mitigation measures.

Week 9

Desertification

Concept of desertification; Causes and Effects; Desertification zones; Natural desertification; Human land-use patterns encouraging desertification; Conditions for desertification; Secondary effects of desertification; Sequence of a typical desertification at a given location; Land-management practices for mitigation; Desertification assessment; Role of government in desertification prevention.
Week 10

Hurricanes, Tropical Cyclones

Difference between Hurricane and Cyclone; Regional terms describing hurricanes and cyclones; areas of highest activity; Natural conditions favoring a hurricane and a cyclone formation; Different scales of measuring; Primary and secondary effects; Vulnerable locations; Storm surges; Impact assessment on a country's development; Steps for preparation, mitigation and response.

Week 11

Dust Storms

Formation; Location and frequency of occurrence; Major storm events; Dust hazard to human health and ecosystems; Range of visibilities accompanying dust storms; Ways of wind transportation; Grain size distribution; Lifting wind speed; Settling velocity of particles; Favorable atmospheric conditions; Stability and Turbulence; Soil types; Source regions for dust storms; Time of occurrence; potential source regions using satellite imagery; Dust dispersion; Precipitation relation to dust storms; Remote sensing of dust storms; Dust characteristics over different regions of the electromagnetic spectrum; Advantages of imagery from polar orbiting and geostationary satellites.
Week 12

Other Hazards, General Discussion and Case Studies

Week 13-14

Class Presentations

Undergraduate Course Proposal 

by

The College of Science, ESGS

1.  CATALOG DESCRIPTION
EOS 306, Sustainable Development
Prerequisites: 60 hours; EOS 122, EOS 305, EVPP 377, or permission of instructor.

Catalog description: Explores the concepts, applications and tools for analysis and decision making in support of environmentally sustainable development. Case studies and problem solving exercises will be used to stimulate learning and provide practical experience in addressing sustainable development issues. 
2.  COURSE JUSTIFICATION
Course objectives: To provide the tools, principals and concepts for understanding and improving decision making in support of environmentally sustainable development.  

Course necessity: The course will introduce students to a variety of principals, issues and concerns related to the environmental protection, stewardship and management of, air, soil, and water.   Students will also be exposed to case studies and problem solving exercises that are designed to stimulate learning and provide practical experience in the addressing sustainable development issues. 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses:   The course can be taken by students interested in pursuing an MS and Ph.D. in the ESGS. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall 06

Proposed instructors: Dr. William E. Roper

Tentative syllabus: See attached syllabus

EOS 306 Sustainable Development (3:3:0)

Instructor: William Roper, King Hall, Rm 102, wroper@gmu.edu, Tel: 703-993-1648 
Course Description: The course will explore the concepts, applications and tools for analysis and decision making in support of environmentally sustainable development.  It will introduce students to a variety of principals, issues and concerns related to the environmental protection, stewardship and management of, air, soil, and water.   Case studies and problem solving exercises will be used to stimulate learning and provide practical experience in the addressing sustainable development issues.

Prerequisites: 
60 hours; EOS 122, EOS 305, EVPP 377, or permission of instructor. 

Grades:
30% Midterm (open notes)


20% Semester Project*

20% Homework 

30% Final (take home)

*8 to 12 page paper (single spaced) and oral report in class

Homework:
Homework will be assigned regularly.  Late homework will not be accepted without prior permission of the instructor.  Credit will be deducted for late work. Part of the homework will address a series of Global City exercises on sustainable development issues that will be completed by teams composed of class members. 

Semester Project:
Course Paper Topic: The paper should address a specific aspect of sustainable development applications for environmental engineered systems, decision making, planning, management, modeling, or analysis.  The paper should include an explanation of the concept, model or study along with an analysis of strong and weak characteristics.  An over-all assessment is also an important part of the paper and includes a summary of what was learned from the study of this topic.

Text: 
Environmental Science; Toward a Sustainable Future, Richard Wright, 2005

Syllabus: EOS 306, Sustainable Development

	Date
	Description
	Reading

	Week 1
	Course Introduction 

Introduction to Sustainability and Ecosystems  
	(1)  Chapters 1&2

(2)  Handouts

	Week 2
	Ecosystem Functions and Changes


	(1) Chapters 3&4

(2) Handouts

	Week 3
	Human Population Dimensions and Development


	(1) Chapters 5&6

(2) Handouts

	Week 4
	Renewable Resources: Water, Soil and food production and distribution

Global City Exercise 1
	(1) Chapter 7,8,9

(2) Handouts

	Week 5
	Biodiversity and Ecosystem Capital Concepts

Global City Exercise 2
	(1) Chapter 10 & 11

(2) Handouts

	Week 6
	Energy Systems: Fossil Fuels, Nuclear and Renewable


	(1)Chapter12-14      

(2) Handouts

	Week 7
	Midterm Exam
	

	Week 8
	Environmental Hazards and Risk

Global City Exercise 3
	(1) Chapter 15, 16

(2) Handouts

	Week 9
	Pollution Prevention and Sustainability


	(1)Chapter 17,18,19

(2) Handouts

	Week 10
	Pollution Prevention and Sustainability

Global City Exercise 4
	(1) Chapter 20, 21

(2) Handouts

	Week 11
	Sustainability: Economics, Public Policy and the Environment

Global City Exercise 5
	(1) Chapter 22

(2) Handouts

	Week 12
	Sustainability: Sustainable Communities and Lifestyles
	(1) Chapter 23

(2) Handouts

	Week 13
	Student Presentations
	

	Week 14
	Student Presentations

Hand out final exam
	

	Week 15
	Final Exam due
	


Undergraduate Course Proposal

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 310 Severe and Unusual Weather

Prerequisites: 30 hours.
Catalog description: Provides a general survey of the atmosphere and the fundamentals of severe and unusual weather.  This course is designed for students who generally have little physical science background, to satisfy their intellectual curiosity about severe weather and complete basic science requirements. Mathematics is not emphasized.  Appropriate equations are provided in an optional format during the course material, for mathematically oriented students.

2.  COURSE JUSTIFICATION
Course objectives: This course will introduce the student a general survey of the atmosphere and the fundamentals of severe and unusual weather.

Course necessity:  Numerous undergraduate students are attracted to severe and unusual weather, often intending to take only one course to satisfy their intellectual curiosity and complete basic science requirements.
Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: Provides more general treatment of atmosphere with emphasize on severe and unusual weather.   This course can be considered continuation of PHYS 575 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall 06

Proposed instructors: Dr. Zafer Boybeyi

Tentative syllabus: See attached syllabus

EOS-310 (3:3:0) Severe and Unusual Weather

TENTATIVE SYLLABUS
Instructor: Dr. Zafer Boybeyi

This course will introduce the student a general survey of the atmosphere and the fundamentals of severe and unusual weather. The course format will be lecture with group discussion.  Course grade will be based upon participation in class discussions and 2 exams.

Numerous undergraduate students are attracted to severe weather courses, often intending to take only one course to satisfy their intellectual curiosity and complete basic science requirements.   This course is designed such students who generally have little physical science background.  Mathematics is not emphasized.  Appropriate equations are provided in an optional format as we go through the course material, for mathematically oriented students.

Required text: 

Meteorology, The Atmosphere in Action, Joe R. Eagleman, Trimedia Publishing Company (1992), ISBN: 1877696056
Grading:

Two exams during semester: 90%

Class participation: 10%

Contact info:

Zafer Boybeyi

Email: zboybeyi@gmu.edu

Phone: (703) 993-1560

FAX: (703) 993-4653

Course web page: http://camp.gmu.edu

Prerequisite: 30 hours.
LECTURE SCHEDULE: (Each lecture approximately 2.5 hours)

1) Survey of the atmosphere (Eagleman - Chapter 1)

- Introduction

- Meteorology – Old and New

- Milestones in meteorology

- Composition of the atmosphere

- Characteristics of the atmosphere

- Chapter summary

2) Weather observations and forecasts (Eagleman - Chapter 2)

- Weather observations

- Analysis of data

- Weather forecasts

- National weather forecasting centers

- Advanced tools for weather forecasting

- Chapter summary

3) Radiation and atmospheric heat exchange (Eagleman - Chapter 3)

- Nature of radiation

- Solar and terrestrial radiation

- Earth’s energy budget

- Atmospheric heating

- Energy and resulting weather systems

- Chapter summary

4) Stability and vertical motion (Eagleman - Chapter 5)

- Normal atmospheric lapse rates

- Dry adiabatic lapse rate

- Stability of unsaturated air

- Saturated adiabatic lapse rate

- Stability of saturated air

- General stability categories

- Applications of atmospheric stability

- Chapter summary

5) Clouds, precipitation and fog (Eagleman - Chapter 6)

- Cloud formation processes

- Cloud observations

- Growth of cloud droplets and ice crtstals

- Growth of Raindrops

- Forms of precipitation

- Unusual precipitation

- Fog

- Chapter summary

6) Frontal cyclones (Eagleman - Chapter 7)

- Atmospheric environment for frontal cyclones

- Frontal cyclones

- Air flow in frontal cyclones

- The jet stream and cyclogenesis

- Development and life cycle of frontal cyclones

- Types of midlatitude cyclones

- Occurrence of midlatitude cyclones

- Tornado-producing midlatitude cyclones

- Blizzards and storm safety

- Chapter summary

7) Hurricanes and tropical cyclones (Eagleman - Chapter 8)

- Development of a hurricane

- Characteristics of hurricanes

- Stages of a hurricane

- Occurrence of hurricanes

- Movement of hurricanes

- Destruction from hurricanes

- Hurricane track prediction methods

- Identification from satellites

- Hurricane safety

- Chapter summary

8) Severe Thunderstorms (Eagleman - Chapter 9)

- Development of severe thunderstorms

- Severe thunderstorm forecast

- Severe thunderstorm structure

- Thunderstorm generation of hail and tornadoes

- Thunderstorm research

- Chapter summary

9) Lightning and hail (Eagleman - Chapter 10)

- Thunderstorm and lightning formation

- Forms of lightning

- Hail damage and distribution

- Nature of hailstones

- Synoptic weather for hail

- Hail producing thunderstorms

- Chapter summary

10) Tornadoes (Eagleman - Chapter 11)

- Appearance

- Occurrence of tornadoes

- Tornado formation and movement

- Tornado characteristics

- Tornado-producing thunderstorms

- Tornado detection and control

- Laboratory tornadoes

- Chapter summary

11) Weather modification (Eagleman - Chapter 12)

- Early ideas and efforts

- Application of weather modification

- Cloud seeding agents

- Cloud seeding methods

- Cloud dissipation

- Precipitation enhancement

- Major weather modification projects

- Legal aspects of weather modification

- Chapter summary

12) Air pollution (Eagleman - Chapter 14)

- Concern about air pollution

- Atmospheric conditions for pollution episodes

- Mixing depths

- Local wind effects

- Urban heat island effects

- Dispersion estimates

- Plume shapes

- Example of pollution episode

- High air pollution potential advisories

- Emergency action plans

- Chapter summary

13) Climatology (Eagleman - Chapter 15)

- Climate and weather

- Climate change

- External climatic influences

- Atmospheric composition influences

- Synergistic climatic effects

- Terrestrial climatic influences

- Climate classification

- The future

· Chapter summary

14) Severe and Unusual Weather Prediction 

- Blizzards

- Tornadoes

- Lighting

- Hailstorms

- Hurricanes

- Drought

- Chapter summary

Course proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 312 Physical Climatology
Prerequisites: 30 hours; EOS 121 or equivalent, EOS 310 or GEOG 309, MATH 113, PHYS 243-244, or permission of instructor.
Catalog description: Quantitative description of nature and theory of the climate system, dynamics of atmosphere-ocean-land surface, internal interactions and response to external forcing, description of the climate record and simple climate models
2.  COURSE JUSTIFICATION
Course objectives: Provide the quantitative description of and interactions among the atmosphere, ocean and land, and theories and simple models of climate change
Course necessity:  Provides quantitative description of the nature and theory of climate, thus the tools needed to tackle climate change problems.  Provides basic understanding of the working of the climate system for students emphasizing in Earth Systems Science or ESGS Earth science concentration 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: Provides more quantitative treatment of the climate elements with respect to GEOG 309.   The course can be taken by students interested in pursuing MS in Earth system science and MS and Ph.D.  in ESGS. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall 06

Proposed instructors: Dr. Long Chiu.

Tentative syllabus: See attached syllabus

EOS 312 Physical Climatology (3:3:0)
Instructors: 

Long Chiu ST-1 Rm 211, lchiu@gmu.edu, Tel: 703-993-1984  

Course Description: Quantitative description of nature and theory of the climate system, dynamics of atmosphere-ocean-land surface, internal interactions and response to external forcing, description of the climate record and simple climate models. 

Prerequisites: 30 hours; EOS 121 or equivalent, EOS 310 or GEOG 309, MATH 113, PHYS 243-244, or permission of instructor. 

Syllabus 

1. Introduction to the climate system

· Components of climate system

· atmospheric composition

· equation of state

· hydrostatic balance 

· atmospheric humidity and temperature distribution

2. The global energy balance

· Solar heating and longwave cooling 

· energy balance at the top of the atmosphere

· Greenhouse effect

3. Atmospheric radiative transfer and climate

· Description of radiative energy

· Planck’s law of blackbody emission

· Absorption and emission by atmospheric gases

· Absorption and emission in Infrared radiative transfer 

· Effect of clouds and aerosols in atmospheric radiative equilibrium

4. Energy balance at the surface

· Surface energy budget over land and ocean surface

· Radiative heating at the surface

· Atmospheric boundary layer

· Surface sensible and latent heat fluxes

· Diurnal, and annual variations

5. The hydrologic cycle

· Water, climate and life

· The global water balance

· Precipitation

· Evaporation and transpiration

· Modeling the land surface water balance

· Annual variations of terrestrial water balance

6. General atmospheric circulation

· Energy balance of the atmosphere

· Atmospheric motions and energy transport

· Angular momentum balance

· Large scale circulation patterns

7. General ocean circulation

· Property of sea water

· The mixed layer

· Wind driven circulation

· Western boundary currents

· Thermohaline circulation

· Energy transport in the ocean

· Variations in ocean circulation

8. History and evolution of Earth’s climate

· Instrument record

· Historical record

· Paleoclimatic records

· Modeling climate variations


  

Text: Hartmann, D., 1994: Global Physical Climatology, Academic Press


Grade: Homework 30%, Mid-term 30%, Final 40%.

Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 320 Air Pollution
Prerequisites: 30 hours.
Catalog description: Introduces students to the fundamentals of air pollution to understand the most serious problems of our atmospheric environment. The context of the course is designed for undergraduates who are beginning to study air pollution problems.  The use of Gaussian plume dispersion models is also covered, since it serves as the basis for most computer models used for regularity analysis by the EPA.  Pollution and atmospheric interactions and the nature of our climate are also covered.

2.  COURSE JUSTIFICATION
Course objectives: This course will introduce the students the fundamentals of air pollution so that the most serious problems of our atmospheric environment.

Course necessity:  This last quarter of the twentieth century can be distinguished by the vastly increased awareness of our natural environment among people all over the world and their heightened desire to restore and preserve the high quality of their environment as an integral part of quality of life.  This is clearly reflected in the tremendous growth in media coverage as well as in the scientific and popular literature on environmental problems of our earth, atmosphere and oceans and their likely consequences to the biosphere.  In particular, the most serious problems of our atmospheric environment such as local and urban air pollution, regional haze, photochemical smoke, acidic precipitation, dust storms, stratospheric ozone depletion, and global climate change have received tremendous public attention during the past decades.  In response to the increased interest in this field, there is a need for an Air Pollution course in Global Change Program.  
Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: Provides fundamentals of air pollution.   The course can be taken by students interested in pursuing MS in Earth system science and MS and Ph.D.  in ESGS. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall 06

Proposed instructors: Dr. Zafer Boybeyi

Tentative syllabus: See attached syllabus

EOS-320 (3:3:0) Air Pollution

TENTATIVE SYLLABUS
Instructor: Dr. Zafer Boybeyi

This last quarter of the twentieth century can be distinguished by the vastly increased awareness of our natural environment among people all over the world and their heightened desire to restore and preserve the high quality of their environment as an integral part of quality of life.  This is clearly reflected in the tremendous growth in media coverage as well as in the scientific and popular literature on environmental problems of our earth, atmosphere and oceans and their likely consequences to the biosphere.  In particular, the most serious problems of our atmospheric environment such as local and urban air pollution, regional haze, photochemical smoke, acidic precipitation, dust storms, stratospheric ozone depletion, and global climate change have received tremendous public attention during the past decades.  In response to the increased interest in this field, there is a need for an Air Pollution course in Global Change Program.  
This course will introduce the students the fundamentals of air pollution.  The course format will be lecture with group discussion.  Course grade will be based upon participation in class discussions and 2 exams.

The context of the course is designed for undergraduates who are beginning to study of air pollution problem.  The course is devoted to air pollution fundamentals.  The use of Gaussian plume dispersion models is also covered in details, since it serves as the basis for most computer models used for regularity analysis by EPA.  Later, the course deals with pollution and atmospheric interactions.   The nature of our climate is also a subject of consideration of this course.

Required text: 

Air Pollution Meteorology, Joe R. Eagleman, Trimedia Publishing Company (1991), ISBN: 1877696048
Grading:

Two exams during semester: 90%

Class participation: 10%

Contact info:

Zafer Boybeyi

Email: zboybeyi@gmu.edu

Phone: (703) 993-1560

FAX: (703) 993-4653

Course web page: http://camp.gmu.edu

Prerequisites: 30 hours.
LECTURE SCHEDULE: (Each lecture approximately 2.5 hours)

15) The air pollution problem (Eagleman - Chapter 1-2)

- Historical background

- Air pollution programs

- Pollution episodes

- Legislation

- Major pollutant sources

- Air quality standards

16) Air Stagnation and pollutant index (Eagleman - Chapter 3)

- Temperature profile and mixing

- Atmospheric pressure and mixing

- Mixing depth

- Pollution potential advisories

- Pollutant standard index

- Index prediction

17) Effects of air pollution (Eagleman - Chapter 4)

- Inert materials

- Vegetation

- Effect on humans and animals

- Respiratory diseases

- Human health and primary standards

18) Stability, turbulence and diffusion (Eagleman - Chapter 5)

- Stability

- Climatology of stable and unstable air

- Diffusion

- Heat transfer

- Turbulence

- Ekman spiral

- Stability and plume mixing

19) Gaussian plume dispersion model (Eagleman - Chapter 6)

- The model

- Assumptions

- Processes involved

- Stability categories

- Applications

20) Pollution scale considerations (Eagleman - Chapter 9)

- Scale factors

- Global pollution

- Continental pollution

- National pollution

- Urban pollution

- Local pollution

- Individual dwelling

21) Pollution sources and time trends (Eagleman - Chapter 10)

- Natural sources

- Human sources

- Time trends

- EPA sites and regions

- Time trends

22) Radiation and dispersion (Eagleman - Chapter 11)

- Solar radiation

- Radiation laws

- Absorption and emission bands

- Atmospheric transmission

- Earth’s energy budget

- Earth’s heating

- Net radiation

- Lapse rates and mixing

- Calculating amount of radiation

23) Wind and dispersion (Eagleman - Chapter 12)

- Wind effects on pollution

- Wind characteristics

- Adjustment for height

- Averaging time

- Standard deviations of wind

- Pressure patterns and wind

- Wind climatology and wind roses

- Trajectory analyses

24) Acid rain and ozone hole (Eagleman - Chapter 13)

- Discovery of acid rain problem

- Definition of acid rain

- Cause and distribution

- Pollution effects on rainfall processes

- Occurrence of acid rain

- Solutions

- Ozone hole

25) The greenhouse effect (Eagleman - Chapter 14)

- Carbon cycle

- Carbon Dioxide measurements

- Other greenhouse gases

- EPA reports

- Omitted factors in the EPA report

26) Nuclear winter (Eagleman - Chapter 15)

- Origin of the term

- National Research Council (NRC) report

- Assumptions in the NRC report

- The dust cloud

- Fires and smoke

- Depletion of ozone layer

- Reduction of sunlight

- Air temperature

- Clouds and precipitation

- Winds

- Other factors

27) Air pollution removal mechanisms (Eagleman - Chapter 16)

- Adsorption and absorption

- Wet and dry deposition

- Rainout and washout mechanisms

- Scavenging

- Trace elements in rainwater

- Residence times

28) Earth’s future climate (Eagleman - Chapter 17)

- Climatic change scenarios

- Numerical models

- Earth’s temperature

- Future climate

EOS 321 Biogeography: Space, Time, and Life

Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 321 Biogeography: Space, Time, and Life
Prerequisites: 30 hours; EOS 122, or permission of instructor.
Catalog description: This course provides the student with a broad understanding of how physical geography and the environment influence the spatial and temporal distribution of plants and animals on the surface of the Earth.
2.  COURSE JUSTIFICATION
Course objectives: Provide the student with a broad understanding of how physical geography and the environment influence the spatial and temporal distribution of plants and animals on the surface of the Earth. Objectives are to provide an understanding of the following: first principles underlying the distribution of species, populations, communities and biomes on the surface of the Earth; first principles underlying the distribution of species, populations, communities and biomes over geological time; and discussion of the theory and practice of using biogeographical information to understand current and topical areas in ecology and the environmental sciences (e.g., biological diversity, conservation biology, climate change, and invasive species).

Course necessity:  This is an in-depth investigation of the biosphere in related to the other physical characteristics of the earth surface. The course can be considered as a continuation of EOS 122.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS, and to extent is built upon EOS 122.

Course relationship to Other Existing Courses: There is no such course offered at the undergraduate level. A course on the same topic at the graduate level is currently offered by ESGS. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall  07

Proposed instructors: Dr. George Taylor.

Tentative syllabus: See attached syllabus

EOS 321 Biogeography: Space, Time, and Life

George Taylor

College of Science
703-993-4039

I.
INTRODUCTION, COURSE OBJECTIVES AND EXPECTATIONS

Objective:  Provide the student with a broad understanding of how physical geography and the environment influence the spatial and temporal distribution of plants and animals on the surface of the Earth. 

This objective is met by a combination of activities designed to provide an understanding of the following:

· first principles underlying the distribution of species, populations, communities and biomes on the surface of the Earth; 

· first principles underlying the distribution of species, populations, communities and biomes over geological time; and

· discuss the theory and practice of using biogeographical information in order to understand current and topical areas in ecology and the environmental sciences (e.g., biological diversity, conservation biology, climate change, and invasive species).

II.
FIRST PRINCIPLES 


Objective:  Develop a knowledge base in biogeography based on the following:



Physical geography



Physical environment and the distribution of life



Biological interactions and the distribution of life



Disturbance and landscape ecology



Communities and biomes



Changing continents and climate



Dispersal, Colonization and Invasion



Evolution, speciation ands extinction



Biogeographical regions of the Earth



Biogeography and human evolution



Humans as a force in biogeography

III.  
Biogeography: Theory and Practice

Objective:  Using timely case studies, develop a framework for understanding how the issues evolved and the consequences for science and policy.  For each topic, the initial discussion focuses on general principles followed by an in-depth presentation/discussion of one noteworthy aspect (a case study) of the topic.  These are candidates for this discussion:


Invasive species



Case Study:  Invasive species in aquatic and terrestrial ecosystems 


Climate change 



Case Study:  Changes in temperature and distribution of forests


Wetlands



Case Study: Ecology, distribution and management


Biological Diversity 



Case Study:  Island Biogeography and Deforestation in the Tropics


Conservation biology

Case Study:  Spatial and temporal sanctuaries for rare and endangered species


Tools for biogeographers



Case Study:  Application of GIS



Case study:  Application of ecological modeling

______________________________________________

Course Prerequisites:
EOS 122, or permission of instructor
Class Schedule: 

The class meets once weekly for 3 hours  

Class Format: Each of the case study topics will be developed by the instructor at the first part of class.  The last half of the class will be devoted to discussion, and the discussion will be led by a rappateur.  The rappateur will be one or several graduate students, and their manner of handling and directing of the discussion will be worked out a priori with the instructor.

Course Expectations: Students are expected to (i) read selected background chapters from the text by 

MacDonald, (ii) read class assignments from a selection of more advanced articles from the literature as provided by the instructor, (iii) and provide a critical analysis of a select issue in biogeography (of the student's own choosing) demonstrating his/her ability to evaluate the scientific rationale for alternative positions and solutions regarding the significance of an issue.  The last expectation will be met in the form of a written report (~ 15 pages) and as an oral presentation and defense.

Course Grading: Grading is based on (i) two take-home examinations (30% each), (ii) written report/term paper plus oral presentation (25%), and (iii) class participation and role as rappateur (15%). 

Course Texts: 

MacDonald, Glen.  2003. Biogeography: Introduction to Space, Time and Life.  John Wiley and Sons.  New York, NY.

Schlesinger, William. 2002.  Biogeochemistry: An Analysis of Global Climate Change.  John Wiley and Sons, New York

Course Instructor.  The principal instructor is G. Taylor, who is responsible for all class activities.  The instructor is available for consultation at any time although it is encouraged that an appointment be arranged.

 Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 322 Issues in Global Change
Prerequisites: 30 hours; EOS 121, EOS 122, or permission of instructor.
Catalog description: Evaluates existing and emerging issues in the environmental sciences at the regional and global scale, utilizing interdisciplinary scientific principles.

2.  COURSE JUSTIFICATION
Course objectives: Provide the student with basis for evaluating existing and emerging issues in the environmental sciences at the regional and global scale, utilizing interdisciplinary scientific principles, including the following: first principles underlying regional/global issues in the environmental sciences, with attention to linkages among the disciplines of atmospheric sciences, biology, ecology, hydrology, oceanography, geology, human health, toxicology, and mathematical modeling; concepts of systems control, feedbacks, modeling, and hierarchical scales (spatial and temporal); role of retrospective analyses in developing a scientifically sound basis for evaluation and analysis; and studies of specific issues of interest on a regional to global scale.

Course necessity:  While another course has addressed global environmental hazards, this course focuses on less devastating global and regional phenomena related to global change. These issues are slowly in the temporal dimension as compared to hazards, but have longer impacts. Students need to have a good appreciation of issues in Earth and environmental sciences of different magnitudes. 

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS, and it parallels the course on Global Environmental Hazards.

Course relationship to Other Existing Courses: There is no such course offered at the undergraduate level. A course on the same topic at the graduate level is currently offered by ESGS.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Fall  08

Proposed instructors: Dr. George Taylor

Tentative syllabus: See attached syllabus

EOS 322 Issues in Global Change

George Taylor

College of Science
703-993-4039

I.
INTRODUCTION, COURSE OBJECTIVES AND EXPECTATIONS

Objective:  Provide the student with basis for evaluating existing and emerging issues in the environmental sciences at the regional and global scale, utilizing interdisciplinary scientific principles. 


This objective is met by a combination of activities designed to provide an 





understanding of the following:

· first principles underlying regional/global issues in the environmental sciences, with attention to linkages among the disciplines of atmospheric sciences, biology, ecology, hydrology, oceanography, geology, human health, toxicology, and mathematical modeling; 

· concepts of systems control, feedbacks, modeling, and hierarchical scales (spatial and temporal); 

· role of retrospective analyses in developing a scientifically sound basis for evaluation and analysis; and 

· studies of specific issues of interest on a regional to global scale.

II.
FIRST PRINCIPLES 


Objective:  Develop a knowledge base in critical disciplines and demonstrate the 




necessity of interdisciplinary thinking to address regional/global-scale issues:



Gaia Hypothesis of Earth Systems



Atmospheric, Biological, Hydrological and Geological Sciences



Feedback Processes at a Regional/Global Scale



Scaling in Space and Time



Landscape Ecology and Human Interactions



Remote Sensing as a Methodology



Mathematical Modeling as a Methodology



Retrospective Analyses as a Methodology



Biogeochemical Modeling of Contaminants



Ecological and Human Health Risk Assessment

III.  
CASE STUDIES IN THE ENVIRONMENTAL SCIENCES


Objective:  Using timely case studies that are regional/global in scale, develop a 





framework for understanding how the issues evolved, the consequences for 





human health and welfare (ecology), and the potential strategies for remediation 





and restoration.  For each topic, the initial discussion focuses on general 



principles followed by an in-depth presentation/discussion of one noteworthy 



aspect (a case study) of the topic.  The following topics are only a sampling of what might be addressed; others may be added and some of the listed ones deleted


Stratospheric Ozone Depletion and UV-B Radiation



Case Study:  Atmospheric Processes and Human Health 


Tropospheric Ozone and Particulates (PM10 and PM2.5)



Case Study:  Human Health


Climate Change and Elevated CO2 Levels



Case Study: Climate Modeling

      Temperature and Species Migration/Extinction




      Elevated Carbon Dioxide and Vegetation


 Human Health and Tropical Diseases


 Carbon Sequestration


Biological Diversity and Conservation Biology



Case Study:  Island Biogeography and Deforestation in the Tropics


Ecological Toxicology and Contaminant Transport

Case Study:  Mercury Sources, Transport, Fate and Effects on Humans and Ecological 

Systems 


Invasive Species on a Regional and Global Scale



Case Study: Chesapeake Bay Watershed and Intermountain West


Radionucleides in the Environment



Case Study: Ural Mountains, Chernobyl and Three Mile Island


Eutrophication of Surface Waters and Nitrification of Watershed



Case Study:  South America, LA Basin and Chesapeake Watershed

______________________________________________

Course Prerequisites:
30 hours; EOS 121, EOS 122, or permission of instructor
Class Schedule: 

The class meets once weekly for 3 hours  

Class Format: Each of the case study topics will be developed by the instructor at the first part of class.  The last half of the class will be devoted to discussion, and the discussion will be led by a rappateur.  The rappateur will be one or several graduate students, and their manner of handling and directing of the discussion will be worked out a priori with the instructor.

Course Expectations: Students are expected to (i) read selected background chapters from the text by 

Schlesinger, (ii) read class assignments from a selection of more advanced articles from the literature as provided by the instructor, (iii) develop an appreciation for the role of modeling as an investigative tool in the environmental sciences, and (iv) provide a critical analysis of a select environmental issue (of the student's own choosing) demonstrating his/her ability to evaluate the scientific rationale for alternative positions and solutions regarding the significance of a global issue in the environmental sciences.  The last (iv) expectation will be met in the form of a written report (~ 15 pages) and as an oral presentation and defense.

Course Grading: Grading is based on (i) two take-home examinations (30% each), (ii) written report/term paper plus oral presentation (25%), and (iii) class participation and role as rappateur (15%). 

Course Texts: The existing array of texts in the environmental sciences cannot address the intent or breadth of this course.  Thus, selected readings of both a general and specific nature will be available in advance for the students.  While this is somewhat of a disadvantage to the student, the current awareness of the literature and the focus on pertinent topics are significant advantages.  Some of the background reading in the course will be provided by the text authored by W. Schlesinger and entitled "Biogeochemistry: An Analysis of Global Climate Change."

Course Instructor.  The principal instructor is G. Taylor, who is responsible for all class activities.  The instructor is available for consultation at any time although it is encouraged that an appointment be arranged.

IV.
Schedule 

WEEK

TOPIC (S)                                          

Underlying Principles


1

Introduction/Gaia Hypothesis
       


2

Gaia/Atmosphere (Chemistry and Physics)
       


3

Biosphere, Geosphere
and Hydrosphere     

Techniques and Methodologies


4

Scaling, Feedback Processes and Computational Modeling

5 Remote Sensing and Retrospective Analysis

6 6


Biogeochemical Cycles of Contaminants and Pollutants




Ecological and Human Health Risk Assessment




First Exam Distributed

Regional and Global Issues

7 Ecological Toxicology and Contaminant Transport:  Mercury as a Case 


Study


8


Tropospheric Ozone, Atmospheric Sources and Sinks, Particulates and 

Human Health


8                                  Global Climate Change (CO2 and Temperature): Modeling, Retrospective Analysis, and Effects on Ecosystems

10 Stratospheric Ozone and Ultraviolet B Radiation: Human Health and 

Ecology




11

Radionucleides in the Environment: Chernobyl as a Case Study







12

Biological Diversity and Conservation Biology

13 Eutrophication of Surface Waters and Nitrification of Watershed: South 




America, LA Basin and Chesapeake Watershed

Student Presentations and Defense

14 Presentations and Defenses


Second Exam Distributed



Research Paper Due

Honor Code: The GMU honor and conduct code will be in force throughout this course.  Material submitted to the instructor to be evaluated for purposes of grading will be assumed to be original and reflecting the student’s unique contribution.  

Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 353 Observations of the Earth and its Climate

Prerequisites: 30 hours; EOS 121, EOS 122, or permission of instructor.
Catalog description: This course provides a general introduction to observations of the Earth and its climate, focusing on regional and global aspects. It introduces remote sensing and other Earth observing techniques, as well as providing a survey of some of the physical and mathematical aspects of remote sensing. Key topics include El Nino, carbon dioxide increase, climate change including sea rise, ozone depletion and energy budget of the Earth.

2.  COURSE JUSTIFICATION
Course objectives: Provide students with fundamental concepts and physical principles in remote sensing; survey of a range of sensors covering different systems of the Earth, demonstrate how remote sensing can be used for monitoring changes at the global and regional scales. 

Course necessity:  Remote Sensing is one of the most important tools to describe and monitor global change. Students need the knowledge and technical skills to become practitioners and researchers on global change issues.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: This course complement several existing remote sensing-related courses offered in Geography. The geography courses are a tight 3-course sequence primarily designed for geography majors. This new course is intended to get students up to speed in Earth observing, the science and technology in remote sensing.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring  08

Proposed instructors: Dr. Menas Kafatos

Tentative syllabus: See attached syllabus

EOS 353 Observations of the Earth and its Climate (3:3:0) (Kafatos)
Fall 2007

Research 1, 301

Tues, Th 1:30-2:45 p.m.

EOS-353-001

Menas Kafatos, Dean’s Office, Research 1

Ramesh Singh, Room 329, Research I

Kent Wood, Room 370, Research 1

Prerequisites: 30 hours; EOS 121, EOS 122, or permission of Instructor. 
Description and objectives: This course provides a general introduction to observations of the Earth and its climate, focusing on regional and global aspects. It introduces remote sensing and other Earth observing techniques, as well as providing a survey of some of the physical and mathematical aspects of remote sensing at a very high level. Concepts and foundations of remote sensing in addition to different approaches and techniques are discussed. Topics include satellite orbital systems, spectra of radiation, radiation laws, emission processes, interaction of radiation with matter, passive and active remote sensing systems, resolution, field of view, multispectral and hyperspectral sensing, image analysis, etc. The course also covers NASA, operational and international space missions used for Earth observing such as MODIS, AVHRR, MISR and GPM. The course covers several key Earth system science topics such as El Nino, carbon dioxide increase, climate change including sea rise, ozone depletion and energy budget of the Earth.

The course surveys use, primarily, satellite-borne, and other observations to study the Earth as a system.  The first part of the course surveys methodologies and the latter part covers examples of applications.  The methodologies survey includes a systematic study of how each part of the electromagnetic spectrum is used to gather data about the Earth.  The limitations imposed by satellite engineering and sensor limitations on data gathering are described.  The course also surveys data reduction and analysis techniques specific to remote sensing applications.  The application of these methodologies is illustrated with some current research issues, including examples pertaining to the atmosphere, land masses, and oceans, and concluding with a survey of some problems that are at the current frontiers of remote sensing.  The course will also survey current efforts by agencies such as NASA and NOAA to provided integrated data gathering and dissemination systems.


The format of the course is lecture that may include guest lectures by experts in specific issues; this course uses extensive Web access to remote sensing data sets.  Specifically, access to NASA & NOAA Earth science data bases via WWW will be provided.


Equipment: The course will make use of computer platforms in the CSI Computer Lab for accessing global change data sets and student projects.


Grade will be based on 1) An original research project  (60% of grade) on a topic of observational methods. Topic will be approved by October 3, 2007.  Project is due on the last class period.  Included in this is an Oral presentation of the research project during the last class period; 2) participation and discussion (10% of grade).  3) Take-home exam (handed out October 3, due October 17—30% of grade).   

Course Materials/Texts:

1) Elachi, Charles.  Introduction to the Physics and Techniques of Remote Sensing.  Wiley Series in Remote Sensing, John Wiley & Sons, New York, (1987).  (Required)

2) Gurney, R.J., J.L. Foster & C.L. Parkinson.  Atlas of Satellite Observation Related to Global Change, Cambridge Univ. Press (1995). (Required)
3) Kramer, Herbert.  Observation of the Earth and its Environment.  Springer-Verlag, Berlin Heidelberg (2002).  (Optional, also on reserve).

The following books will be on two-hour reserve at the Johnson Center Library.

1) Asrar, Ghassem & David Jon Dokken, (eds.).  1993 EOS Reference Handbook.  NASA, Washington, DC (1993).

2) Asrar, Ghassem & David Jon Dokken, (eds.).  The State of Earth Science from Space; Past Progress, Future Prospects.  American Institute of Physics Press (1995).

3) Asrar, Ghassem & Jeff Dozier.  EOS: Science Strategy for the Earth Observing System.  AIP Press (1994).

4) Asrar, Ghassem & Reynold Greenstone, (eds.).   1995 MTPE EOS Reference Handbook.  NASA, Washington, DC  (1995).

5) Kramer, H.J.  Observation of the Earth and Its Environment: Survey of Mission and Sensors.  Springer, Germany (1996).

6) Office of Mission To Planet Earth (eds.).  Mission to Planet Earth: Science Research Plan.  NASA, Washington, DC, vol. 1. (1996).

7) Wharton, Stephen & Monica Faeth Myers.  1997 MTPE EOS Data Products Vol. 1 TRMM & AM-1.  (1997).

8) USGCRP (Office of the President).  Our Changing Planet: FY 1999.
9) USGCRP (Office of the President).  Our Changing Planet: FY 2000.
10) USGCRP (Office of the President).  Our Changing Planet: FY 2001.
Other References:

1) Larson, Wiley J. & James R. Wertz (edit.), Space Mission Analysis & Design.  Kluwer, Dordrecht (1992).

2) NASA Advisory Council (eds.) Earth System Science: A Program for Global Change.  NASA, Washington, DC  (1988).

3) Cracknell, A.P. & L.W.B. Hayes.  Introduction to Remote Sensing.  Taylor & Francis, London (1993).
Further Details on Format of the Course:
This course is designed to introduce all aspects of Remote Sensing along with the role of this discipline in understanding earth system science.  The course has these elements:

· Lectures and Class Discussion, a total of 12 basic lectures and one guest lecture

· A midterm examination covering observing methods, satellite techniques, current observing systems and their data bases

· A term paper which takes a particular question capable of being addressed with RS methods and develops it into a study

Lectures 
The lectures and two texts collectively work from the basics up to the Earth System Science topics.  The twelve lectures are structured as follows:

Part I (up to the midterm): Remote Sensing Methodologies

-
Scientific, mathematical, and engineering background

· Remote sensing “matrix;” survey of the tools

Part II: Application of Remote Sensing to Earth System Science

-
 US and World programs; data techniques

· Basic examples, plus guest lecture on a current topic 

The specific lectures with dates and titles are as follows

Week
/ Content






Date



1
Intro







8/29/07


2
EM/QM






9/5/07

3
Atmospheric






9/12/07


4
Visible and IR, land





9 /19/07


5
Radio and Microwave, land




9/26/07


6
Satellite techniques A





10/3/07


---------Columbus Day break; problem set-------- no lecture

7
Data Reduction and Modeling; Data systems


10/17/07


8
GMU programs; Natural hazards



10/24/07


9
Satellite techniques B





10/31/07


10
EOS &other observing programs



11/07/07



11
ESS 1
Rad Budget ENSO




11/14/07


12
ESS 2
O3, CO2, IPCC




11/21/07


13
guest lecture / TBD





11/28/07 

14
class presentations





12/5/07

Projects are due on 12/06/07.
Weekly Topics for EOS 353:
Observations of the Earth and its Climate

Kent Wood, Menas Kafatos, Ramesh Singh


The goal of the course is to provide students interested in Earth system science with multi-disciplinary approach to remote sensing and its coupling to the relevant scientific issues in Earth system science.  

Week 1: Introduction


Remote sensing and Earth science; historical account; in-situ measurements; information available to satellites; platforms; transmission through the atmosphere.

Week 2: Spectra, Line Shapes and the Electromagnetic Spectrum/Radiative Transfer


Electromagnetic spectrum and properties; atomic spectra; rotation, vibration, vibration-rotation, and electronic molecular interactions; the microwave, infrared, visible and UV spectral regions; line shape; broadening and shifting; nomenclature and definition of radiation quantities; overview of interaction of EM waves with matter.  Radiative Transfer: Optical thickness and radiative transfer equation; absorption, emission and scattering; properties of the atmosphere; wave interaction mechanisms in atmosphere; Rayleigh scattering; Mie scattering.

Week 3: Atmospheric Sensing


Atmospheric remote sensing in microwave region.  Milli-meter and sub-millimeter sensing.  Atmospheric remote sensing in visible and IR.

Week 4: Solid Surfaces Sensing using Visible and IR


Solid surface sensing in the visible and near IR: interactions; signature of solid surface materials; examples of sensing; passive and active sensors.  Solid surface sensing in the thermal IR: Emissivity; thermal emission in surface remote sensing; thermal IR sensors.  Solid surface sensing & Microwave Emission: microwave radiometry; radiometers.

Week 5: Solid Surfaces Sensing using Microwaves and Radar; Ocean Surface Sensing


Solid surface sensing at microwave & radio frequencies: Radar sensor; real aperture radars; synthetic aperture radars; scatterometers.  Ocean surface sensing: Properties of the ocean surface; ocean topography; ocean surface image.

Week 6: Satellite Techniques A: Satellite Technology and Sensors


Orbits of satellites: sun-synchronous, geo-synchronous orbits; platforms and sensors; Earth science and sensors; overview.

Week 7: Data Reduction and Modeling; Data Systems


Image size; processing requirements; data formats; software availability for remote sensing; GIS; digital image processing; HDF and other data formats; data assimilation in modeling; numerical weather prediction data. NASA, NOAA, and DoD distributed systems.  Centralized systems (such as NASA’s EOSDIS) architecture; data centers and services; standard products; a survey of how the remote sensing data of the EOS era will be made available to users; types of users.  

Week 8: GMU Programs; Natural Hazards


GMU / CEOSR and COS Programs: Seasonal to Interannual ESIP.  VAccess distributed system; search engines. Natural hazards: Sand and Dust Storms (SDS), Fires, Tropical Storms, Earthquakes. Connection of hazards to global change.

Week 9: Satellite Techniques B: Sensors, Onboard Processing, Space Mission Design 


Past and current sensor concepts for remote sensing; onboard processing of sensor data; calibration, validation, and sensor fusion; space mission  analysis; observing programs

Week10:  US and International programs: The Earth Observing System (EOS); Global Change Remote Sensing Programs


LandSat program; other missions and sensors (e.g. AVHRR).  The EOS program; description of the NASA program; satellites and their sensors; EOS and its relevance to Earth science research.  Remote sensing programs in other countries.  Remote Sensing in the U.S. outside the NASA program; DoD and NOAA operational programs.

Week 11: Earth Science & Remote Sensing Examples I


Remote sensing and climate modeling ;  Radiation Budget of the Earth; ENSO

Week 12: Earth Science & Remote Sensing Examples II


Atmospheric ozone; atmospheric carbon dioxide; global warming issues

Week 13: Student Project Presentations


Students will be expected to work on and present in-class scientific informatics or inter-disciplinary Earth science projects.  Access to data systems through the WWW will facilitate such project.

Week 14: Guest Speaker


Discussion of specific missions (TBD).  (There is a possibility of rearrangement of schedule on weeks 11-13 to accommodate the guest speaker.)
Undergraduate Course Proposal 

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 354, Data Analysis and Global Change Detection Techniques
Prerequisites: 30 hours; IT 103, STAT 250, or permission of instructor.
Catalog description: This course introduces students to the basic time series methods, especially those used in detecting trends and randomness in time series data. In this course, various data related to global changes on different temporal and spatial scales will be identified, and the relevant analysis methods will be applied to those data. Other topics such as data formats, data visualization and data mining may also be included.
2.  COURSE JUSTIFICATION
Course objectives: In this course, various data related to global changes on different temporal and spatial scales will be identified, and the relevant analysis methods will be used to those data so that students can detect or confirm changing trends or lack of them in data. 

Course necessity:  Detecting changes quantitatively is essential in global change study. This course provides students the skills to analyze spatio-temporal changes.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS, and it complements EOS 300.

Course relationship to Other Existing Courses: There is no such course offered at the undergraduate level.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring  08

Proposed instructors: Dr. Ruixin Yang

Tentative syllabus: See attached syllabus

Student Syllabus
EOS 354, Data Analysis and Global Change Detection Techniques
Instructor: Ruixin Yang
STI 209, Tel: 993-3615, E-mail: ryang@gmu.edu
http://yang.gmu.edu/eos354
Time & Place: TBD

Office Hours: TBD 

Text: Manola Brunet India, Diego Lopez Bonillo (Editors), 2001, “Detecting and Modelling Regional Climate Change,” Springer Verlag, January 2001

Goal: The main goal of this course is to introduce student to data and data analysis methods related to global changes. Students are expected to acquire and analyze data on different temporal and spatial scales and to detect changes or lack of changes in relevant data.

Prerequisite: 30 hours; IT 103, STAT 250, or Permission of Instructor.
Tentative Course Content: 

· Week 1: Introduction to global changes and relevant data sources.

· Week 2: Data acquisition and data representation.

· Week 3: Data model and data formats

· Week 4: Introduction to time series analysis

· Week 5: Time series decomposition

· Week 6: Correlation analysis

· Week 7: Linear regression

· Week 8: Mid-term 
· Week 9: Time series analysis in spectral domain, Fourier analysis

· Week 10: Time series analysis in spectrum-time domains

· Week 11: Spatial-temporal data analysis

· Week 12: Introduction to data mining and knowledge discovery

· Week 13: Introduction to data information systems

· Week 14: Summary, time series data analysis strategy

Grading: Assignments: Assignments: 50%; Mid-term: 20%; Project: 30% 
Undergraduate Course Proposal

by

The College of Science ESGS

1.  CATALOG DESCRIPTION
EOS 410 Introduction to Hyperspectral Imaging
Prerequisites: Physics 243-244, 245-246, MATH 113 & 114, EOS 353, GEOG 416 or Permission of Instructor.

Catalog description: This course provides an introduction to quantitative measurements by remote sensing methods covering an introduction to quantitative spectroscopy, spectral and thermal signatures, atmospheric physics, and the electromagnetic spectrum.  The emphasis will be on the scientific principles involved and the transition of the technology to real world applications.  The requisite materials to begin to understand hyperspectral imaging (HSI) technology and its many civil and military applications are presented.  

2.  COURSE JUSTIFICATION
Course objectives: To provide students with an introduction to modern hyperspectral remote sensing techniques and the basic fundamental physics involved in this technology.  The course will (1) prepare the student to undertake graduate research in hyperspectral image processing and related areas, (2) prepare the student to participate in activities in the field of hyperspectral remote sensing, and (3) broaden the student’s background in the general field of quantitative remote sensing and image processing.

Course necessity:  Hyperspectral imaging is an advanced remote sensing technology that has proven to be useful to detect phenomena difficult to detect using traditional remote sensing technology. It is important to expose and equip our students with the latest skills to detect global changes.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses: There is no such course offered at the undergraduate level.

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring  08

Proposed instructors: Dr. Richard Gomez

Tentative syllabus: See attached syllabus

EOS 410 Introduction to Hyperspectral Imaging

Credit Hours:  3

Instructor: R. Gomez

Description:  This course provides an introduction to quantitative measurements by remote sensing methods covering an introduction to quantitative spectroscopy, spectral and thermal signatures, atmospheric physics, and the electromagnetic spectrum.  The emphasis will be on the scientific principles involved and the transition of the technology to real world applications.  The requisite materials to begin to understand hyperspectral imaging (HSI) technology and its many civil and military applications are presented.  The course covers the needed mathematics that is used in the analysis of n-dimensional data.  Topics that will be covered include hyperspectral concepts, data collection systems, data processing techniques, case studies, and U.S. National Policy issues.  The data processing techniques will include N-Dimensional Space, Scatterplots, Spectral Angle Mapping, Spectral Mixture Analysis, Spectral Matching, and other techniques.  Applications and case studies will include environmental, medical, agricultural, military, and others.  Ground, airborne, and spaceborne hyperspectral systems will be covered.

Course Objective:  To provide students with an introduction to modern hyperspectral remote sensing techniques and the basic fundamental physics involved in this technology.  The course will (1) prepare the student to undertake graduate research in hyperspectral image processing and related areas, (2) prepare the student to participate in activities in the field of hyperspectral remote sensing, and (3) broaden the student’s background in the general field of quantitative remote sensing and image processing.

Prerequisites:  30 hours; Physics 243-244, 245-246, MATH 113 & 114, EOS 353, GEOG 416, or Permission of Instructor.

Text:  Remote Sensing Digital Image Analysis: An Introduction, John A. Richards and Xiuping Jia, 3rd Revised and Enlarged Edition, Springer-Verlag, Berlin, 1999.

Grading:  Assigned Project and Oral Presentation – 50%


      Mid-Term Take-Home Exam – 30%


      Homework Assignments – 10%


      Class Participation and Group Discussion – 10%

Instructors:  Dr. Richard B. Gomez & Dr. Ronald G. Resmini


         Office:  Johnson Center, Room 237


         Office Hours:  Tuesdays 2:00 pm to 4: 00 pm (other hours by appointment)


         Office Phone:  (703) 993-3629 


         E-mail:  rgomez@gmu.edu
Class:  Innovation Hall Building, Room 320, MW, 3:00-4:15 pm 

EOS 410, Spring 2007 Course Outline

Week 1
Introduction to HSI data processing and analysis; reading HSI data; displaying HSI data; the nature of radiance data; color composites; image histograms/manipulations; introduction to spectral libraries

Week 2
Advanced properties of HSI data; information extraction – introduction; spectral matching – overview; spectral matching with the spectral angle mapper (SAM) algorithm; spectral libraries: building, updating, accessing, applying

Week 3
Exporting information; building a product; information extraction (continued); band math; spectral math; spectral matching with the Euclidean distance algorithm

Week 4
Alternative methods of displaying/exploring HSI data; 2-d data visualization; n-dimensional data visualization; band animation; data statistics; regions of interest; masking

Week 5
Atmospheric compensation with the empirical line method (ELM) and the ATREM radiative transfer code; applying/using other atmospheric compensation methods

Week 6

Data transformations; principal components analysis (PCA); minimum noise fraction (MNF) transformation; other data transformations/parameterizations

Week 7

Spectral mixture analysis (SMA); endmember identification; applying SMA; interpreting SMA; additional information extraction techniques

Week 8

Simulated data; test data sets; Midterm Distrubuted; introduction to data simulation and modeling

Week 9

Midterm due. The spectral matched filter (MF); derivation, application, interpretation of MF results; thresholdong MF results; introduction to target detection theory

Week 10
Seminar; detailled discussion of a recently published scientific paper

Week 11
Thermal infrared hyperspectral remote sensing data analysis, exploitation, and interpretation

Week 12

Overview of advanced applications of HSI

Weeks 13 and 14

Student project presentations
Undergraduate Course Proposal 

by

The College of Science, ESGS

1.  CATALOG DESCRIPTION
EOS 455, Environmental Impact Assessment
Prerequisites: 60 hours; EOS 120, EOS 305, EVPP 377 and 6 hours of courses in ecology and environmental sciences, or permission of instructor.

Catalog description: The course will evaluate current methods and practices for conducting and planning environmental assessments to include techniques and requirements for assessing impacts on air, water, natural resources, transportation, water facilities, industrial and community development.     
2.  COURSE JUSTIFICATION
Course objectives: To provide the tools, principals, requirements and concepts for understanding and improving the development and review of environmental impact assessments. 

Course necessity: The course will introduce students to a variety of principals, issues, requirements and concerns related to the environmental impact assessment process.  Current methods and practices for conducting and planning environmental assessments will be addressed. Techniques for assessing impacts on air, water, natural resources, transportation, water facilities, industrial and community development are reviewed and selected case studies presented.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses:   The course can be taken by students interested in pursuing an MS and Ph.D. in the ESGS. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring 07

Proposed instructors: Dr. William E. Roper

Tentative syllabus: See attached syllabus

EOS 455 Environmental Impact Assessment (3:3:0)

Instructor: William Roper, King Hall, Rm 102, wroper@gmu.edu, Tel: 703-993-1648

Course Description: The course will introduce students to a variety of principals, issues, requirements and concerns related to the environmental impact assessment process.  The course will also review public policy and legislation related to the assessment of environmental quality and specifically for the Environmental Impact Statement Process. Current methods and practices for conducting and planning environmental assessments will be addressed. Techniques for assessing impacts on air, water, natural resources, transportation, water facilities, industrial and community development are reviewed and selected case studies presented.
Prerequisites: 60 hours; EOS 120, EOS 305, EVPP 377 and 6 hours of courses in ecology and environmental sciences, or permission of instructor.
Grade Criteria

Midterm Exam
25%

Final Exam
25%

Semester Project: Environmental Assessment Paper*

30%
Home Work Assignments
20%

       * 10 to 12 page report (single spaced) and fifteen minute oral presentation in 
class

Semester Project Paper:

The paper is a critical in depth review and assessment of an existing draft or final Environmental Impact Statement (EIS) or Environmental Assessment (EA). The paper should summarize the study and evaluate the alternative courses of action presented in the document.  Include the assessment an evaluation of the strong and weak points of the study and your recommendations on how it could be improved. The report should include your reflections on what you learned from the review of this EIS or EA.

Required Texts:


Environmental Impact Statements, Second Edition, by Jacob Bergman, 1998


Environmental Impact Assessment: Considerations for Environmental Project 
    
 
Applications, Second Edition, by William Roper, 2005

Syllabus: EOS 455, Environmental Impact Assessment

Week                                                Subject

1
Introduction to Environmental Impact Assessments

2
Environmental Assessments: Requirements and Process

3
Environmental Impact Statements: NEPA Requirements of the Act and the 
Process of EIS Development

4
Introduction to Public Participation in Communication of   Environmental 
Assessments and EIS Issues

5

Planning Public Participation on Environmental Issue Communication

6

Surface Water Resources Environmental Impact Analysis

7

Fish and Wildlife Impact Considerations

8

Midterm Examination 

9

Assessment of Air Pollution Impact

10

Noise Pollution Impact Assessment 

11

Field Trip to an Environmental Impact Assessment Project site

12

Hazardous Waste Management and Impact Considerations

13

Historic and Cultural Resource Impact Assessment and Project Reports

14

Project Reports

    15

Final Examination

NEW Undergraduate Course Proposal 

by

The College of Science, ESGS

1.  CATALOG DESCRIPTION
EOS 495, Senior Research
Prerequisites: 90 credit hours, authorized major with permission of department and instructor.

Catalog description: Applications of research tools and techniques on specific global change topics, in conjunction with faculty instruction and research. Individualized sections taught by arrangement with full-time faculty.   
2.  COURSE JUSTIFICATION
Course objectives: To provide the opportunities to seniors majored in Global Change to conduct application research on selected topics with faculty members. This will provide selected students research experience, preparing them for either graduate schools or for research organizations. 

Course necessity: In order to prepare the students for graduate studies or working in research organizations, either public or private, it is important for students to gain research experience beyond regular classes. This course is designed for those research-oriented students.

Course relationship to Exiting Programs: There are no significant overlaps between the proposed course and existing courses in EOS.

Course relationship to Other Existing Courses:   There are similar courses in other degree programs, but only for their majors. 

3.  APPROVAL HISTORY  NA

4. SCHEDULING AND PROPOSED INSTRUCTORS
Time of initial offering: Spring 07

Proposed instructors: Any full-time ESGS faculty member

Tentative syllabus: NA
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