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	A rigorous treatment of global warming, especially with regard to anthropogenic causes, based on the IPCC 4th Assessment Report “The Physical Science Basis”.  Topics include 1) Overview of observed climate, 2) Variability of climate, 3) Modeling of climate response to green house gas forcing, 4) Green house gases, chemistry, and aerosols, and 5) Projections of climate change and its societal impact. 
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General Information

New courses and deletions or modifications of an existing course all require approval through the college/school curriculum committee, and, if needed, the Graduate Council.

If you would like to request the course to fulfill a general education requirement, please go to the Provost’s website at http://provost.gmu.edu/gened/faculty.html for the appropriate forms and process.

A course approval form must be filled out for the following modifications:

· Title

· Credits

· Grade type

· Prerequisite

· Corequisite

· Schedule Type

· Repeat Status

· Restrictions (Major, college, or degree)

Please note:

· Changes to the course description of an existing course should be submitted during the catalog copy review.

· Changing the subject code or course number requires deletion of the old course and creation of a new course.

· Course numbers cannot be reused unless they have been inactive for 5 years or more.

How to Process a Course Approval Form

1. Complete the course approval form to create a new course, modify, or delete an existing course and attach a justification for the proposal.  For new courses only, attach a copy of the syllabus as well.  For modified courses, fill out only the sections that are being modified with the new information.  

· For title:  If you are requesting a substantive title change, you must delete the old course and create a new course.

· For credits:  If the course has a lab or recitation component, please indicate the credits for the lecture and 0 credits for the lab or recitation.

· For repeat status: If the course is repeatable, you must indicate the total number of credits that a student may take the course.  

For example: If the course is a fixed 3 credit course and the student is allowed to take it 3 times, indicate 9 in the total number of credits allowed.

· For grade mode: Indicate whether the course will have standard grading (undergraduate or graduate) or whether it will have one of the alternative grade types (S/NC, IP).  For more detailed information, go to the Registrar’s Office website (registrar.gmu.edu).

· For schedule type: Indicate what type of course this will be. If the course has a lab or recitation component, please indicate the credits for the lecture and 0 credits for the lab or recitation. 

· For prerequisite and corequisite: List all the prerequisites and corequisites for the course.

· Special Instructions: Courses can be restricted to specific groups of students in a school/ college, major, or degree. If you place a restriction on a course, the restriction will be placed on all sections currently scheduled and any future sections.  If the restriction should only be on a specific section of a course, the department scheduling coordinator should send an email to schedule@gmu.edu with the type of restriction along with the major, college, or degree code. The codes can be found in the Catalog. 

2. Submit the form and attachments to your departmental curriculum committee for approval then to your College/School curriculum committee for approval.

3. If the form is for an undergraduate course, forward the form with approval signatures to the Academic Scheduling Office, MS 3D1.  If it is for a graduate course, please see the additional instructions below.

For graduate courses only:

4. Save the word document as the subject and course number without spaces (ex: PSYC648) 

5. Send the document as an email attachment to Jennifer Bazaz (jbazaz@gmu.edu). Remember to include any related documents.

6. Bring the form with department and college/school approval signatures to the Graduate Council meeting. If approved by the Graduate Council, it will then be forwarded to the Academic Scheduling Office by the Provost’s Office. 

Course Proposal Submitted to the Graduate Council

by

The College of Science

1. COURSE NUMBER AND TITLE:

CLIM690, Scientific Basis of Climate Change
Course Prerequisites:
BS or MS in earth science or a related physical science, or permission of instructor.

Catalog Description:
A rigorous treatment of global warming, especially with regard to anthropogenic causes, based on the IPCC 4th Assessment Report “The Physical Science Basis”.  Topics include 1) Overview of observed climate, 2) Variability of climate, 3) Modeling of climate response to green house gas forcing, 4) Green house gases, chemistry, and aerosols, and 5) Projections of climate change and its societal impact.
2. COURSE JUSTIFICATION:
Course Objective:
The main objective of this course is to integrate the understanding of the scientific basis of climate change to provide sufficient interdisciplinary knowledge to students to enable them to better understand the origin and potential future evolution of the Earth’s changing climate.

Course Necessity:
It is now nearly universally accepted that human activities are affecting the Earth’s climate, which in turn affects weather and short-term climate variations, which in turn affect society. The physical understanding of many components of the physical climate system and their role in climate change becomes important topic in climate science. At present, there is no graduate course that provides a description of recent scientific progress in understanding the human and natural drivers of climate change, observed climate change, climate processes and attribution of changes to those processes, and estimates of projected future climate change. The course will provide sufficient scientific knowledge to students to enable them to understand the knowns and the unknowns of the physical aspects of global climate change.
Course Relationship to Existing Programs:

This course will promote student interest in climate change related research,drawing on resources within the Department of Atmospheric, Oceanic, and Earth Sciences (AOES) and other departments (such as Geogpraphy and Geoinformation Sciences, and Environmental Science and Policy).
Course Relationship to Existing Courses:
There is no significant overlap between this course and other courses.

3. APPROVAL HISTORY:

This is a newly developed course.

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:

Spring 2010

Proposed Instructor:

Dr. Kyung “Emilia Jin” Chin

Email: kchin@gmu.edu

Phone: (703) 993-1560

Fax: (703) 993-4653

Course web page: http://mason.gmu.edu/~kchin/CLIM690.html (will be established)

5. TENTATIVE SYLLABUS: 

See attached syllabus on the next page.

CLIM-690
Scientific Basis of Climate Change
-- SYLLABUS --

Summary: 

The problem of global warming, especially with regard to anthropogenic causes, will be discussed based on 4th assessment report, “The Physical Science Basis”, of the Intergovernmental Panel on Climate Change (IPCC) published in 2007. Topics covered will include: 1) Overview of the observed climate system, including physical processes and feedbacks; 2) Variability of the climate system as observed in the recent past and inferred for other epochs; 3) Modeling of the climate system response to green house gas forcings, including the carbon cycle; 4) Green house gases, chemistry, and aerosols, 5) Projections of climate change, detection, and impacts on society.
Format: 

There will be one class each week unless otherwise stated.  Note that a single lecture may encompass more than one week.  Most of the class material is from the required text (The IPCC 4th assessment report (AR4): Climate Change 2007. Working Group I Report "The Physical Science Basis"). The rest will be covered from other books, review articles, notes and papers. 

Credits: 

3-credits
Instructors:

Dr. Kyung “Emilia Jin” Chin
Email: kchin@gmu.edu

Phone: (301) 902-1263

Dr. James L. Kinter
Email: kinter@cola.iges.org

Phone: (301) 595-7000
Dr. Jagadish Shukla
Email: shukla@cola.iges.org

Phone: (301) 595-7000
Office Hours: 

By Appointment

Course web page:

http://mason.gmu.edu/~kchin/CLIM690/ (will be established)

Text books and Supplementary Reading Materials:

- Main Textbook: The Intergovernmental Panel on Climate Change (IPCC) 4th assessment report: Climate Change 2007. Working Group I Report "The Physical Science Basis".

- Text book: Martens, P. and J. Rotmans (ed.), 1999: Climate Changes: An Integrated Perspective. Advances in Global Change Research, Vol. 1. Kluwar Academic Publishers.

- Reference book: Trenberth, K. E. (ed.), 1992: Climate System Modeling. Cambridge University Press.

- Lecture Notes and supplementary reading materials will be posted on the course webpage each week.

Course Work Requirements:
1. Reading: The primary source material will be selections from the textbooks and supplementary reading materials and the lecture notes provided with each class (and posted on the web). Selected scholarly and popular articles will be provided as supplementary material for the lectures and class discussions. 

2. Homework: Four problem sets will be given.
3. Mid-term examination: The examination will be based on the class notes.

4. Oral presentation and tern report: Students will be expected to make oral presentations on specific topics of main textbook and submit the presentation file, and prepare reports on topics selected in consultation with the course lecturers and written term report.
Evaluation Criteria:

The assessment of student performance will be based on homework (30%) a mid-term exam (20%), a final exam or term paper (40%), and class participation (10%).

Prerequisites: 

BS or MS in Science (mathematics, earth science, geography, geology, global and environmental change or related physical sciences, etc.), or permission of instructor.

Academic Integrity:

All students are expected to abide by the honor code of George Mason University, which can be viewed at http://www.gmu.edu/catalog/9798/honorcod.html#code
Class Schedule:

Basic Science of Climate Change

Week 1: Historical Overview of Climate Change Science
Week 2: Climate System, Global Biochemical Cycles and Greenhouse Gas Emissions

Week 3: Atmospheric Radiation and Biogeochemistry

Week 4: Changes in Atmospheric Constituents and in Radiative Forcing
Week 5: Couplings between Changes in the Climate System and Biogeochemistry
Week 6: Palaeoclimate
Observed Climate Change

Week 7: Observations: Surface and Atmospheric Climate Change
Week 8: Observations: Changes in Snow, Ice and Frozen Ground
Week 9: Observations: Oceanic Climate Change and Sea Level
Projections of Climate Change

Lecture 10: Climate Models and their Evaluation
Lecture 11: Climate Models and their Evaluation
Lecture 12: Understanding and Attributing Climate Change
Lecture 13: Global Climate Projections
Lecture 14: Regional Climate Projections
