To:  R. Kraus, Director Honors College

From:  G. Bothun, Physics

Re:  Proposal for New HC441 Course

Note:  I fully intended to continue teaching the successful Energy Footprints course.  The new course proposed here is a logically follow-up to that course which would potentially allow interested HC students to continue on in that topic.  On the other hand, the course is sufficiently stand-alone that one need not take Energy Footprints as a pre-cursor.   I am proposing this new course as a means of increasing the flexibility which HC students will have to complete their Science requirements.

Course Title:  The Physics and Politics of Global Climate Change
Course Content and Motivation for Offering It:
The potential for serious Global Climate Change is likely the most severe and economically costly problem of this century.  It is a topic that is now widely discussed in many different courses on campus, but empirical and anecdotal evidence suggests that much of that discussion is overly simplified, biased, misleading, and in some cases just wrong.  As a result, students are left with a very incomplete understanding of this problem and/or an imprint of professorial bias on this topic.   Since I touch on this topic in a lot of other different courses, I am quite familiar, based on student comments, with this incomplete understanding.  To give just one example – most of the students who have been previously exposed to this topic still do not know or understand that water vapor is the primary greenhouse gas in our atmosphere.  Most think it is only Carbon Dioxide.  Moreover, none of them have been exposed to Methane as a Greenhouse gas which is potentially more severe than Carbon Dioxide.   I believe that a basic understanding of the Greenhouse effect is something that every college graduate should be able to articulate and therefore a proper class should be constructed to facilitate such articulation.  Moreover, global climate change is an excellent example of a situation where you can build a very scientifically plausible and compelling case, but you can not yet scientifically prove that such climate change is human induced.  As a result, this topic lends itself to an in depth exploration of the science/policy interface where decisions and future policy implementation necessarily will be made on incomplete data.  Therefore, I think a comprehensive course on this topic will serve the HC students quite well in their overall academic preparation and will also immerse them in the noisy data that the science of Global Climate Change must necessarily deal with.
The first 2/3 of this course will focus on the data and science of Global Climate Change – its potential drivers and impacts as well as the various kinds of measurements which can be made to verify (or possibly refute) this phenomena.   We will being with simple models of our atmosphere to show how the burning of fossil fuels at a rapid pace naturally leads to the enhanced greenhouse effect.   This beginning serves as the basic tie in to the Energy Footprints course.  The latter 1/3 of the course will focus on the politics of Global Climate Change in terms of protocol implementation and resistance, the interactions between ambiguous scientific data and public policy, and the needs for new energy sources as one way to mitigate against this problem (thus, there will be a small overlap with the Energy Footprints material here, but it will be presented in a different context).
In this latter 1/3 of the course, we will also introduce the BRIC (Brazil, Russia, India, and China) dynamic to show how the energy footprint of BRIC is the major driver in this century of our potential climate path.

This course has three principal objectives:

· To introduce students to the science of climate change and the latest research that leads to the current grid models of climate change.

· To emphasize the difficulty of accurately characterizing the nature of climate and therefore to determine a baseline from which climate change can be reliably measured.

· To analyze potential social and political consequences of global climate change and the various efforts currently underway to lessen its overall impact.  

Course Outline/Weekly Topics:
Week 1:      Economic Growth and Greenhouse Gas Emissions:  growth of industrial output in the 20th century; emergence of BRIC in the 21st century; per capita emissions and GDP
Week 2-3:  The Climate Machine I:  Dynamics of Atmospheres and Oceans:  standard greenhouse effect; structure of the atmosphere; radiative transfer properties of the atmosphere; deep ocean currents; El Nino/La Nina;  Carbon Cycle;

*Week 4-5:  The Climate Machine II: Regional Effects of Climate Change:  analysis of data to detect regional climate change;  is it getting cloudier, snowier, rainier, windier, stronger hurricanes, more tornadoes, severe forest fires, prolonged droughts?

*Week 6-7:    Climate Models and Predicative Value:  How grid models are constructed; how are models constrained by data; the role of clouds and aerosols; uncertainty in the models; visualization techniques to present climate predictions

Week   8-9:    Climate Policy Choice under Uncertainty:   parameter space in public policy; role of the United Nations; economic trade disruptions; policy/science forums and organizations
*Week 10:   What to do about BRIC?  Country profiles; current production and energy consumption trajectories; 

Methods of Instruction and Reading:
The format of this class will be very similar to the Energy Footprints class in that student group presentations will be a featured part of the curriculum.  An asterisk in the above course outline section indicates those topics/themes in which the students will make presentations.  Typically there are 4 groups and 3-4 presentations per term will be done.  In addition, there are also individual short paper assignments (2-3) as well.  Readings in this class will consist of topical white papers as well as the research done by the students in connection with completing there various projects. There are also very rich and scholarly web sites (e.g. http://climatehotmap.org/) which contain a wealth of detailed information.   There are no “classic” textbooks in this interdisciplinary area although the book The Technological Society written in 1962 (!) is an amazingly accurate depiction of what our future has turned out to be.
Course Grading:

In class student participation:  15%

3-4 Group Projects:                  35%

Individual Essay Assignments 15%

Final Exam:                              35%
