SYLLABUS


Global Climate Change:  Future Greenhouse or Ice Age?


(GLY 399H)


Spring Quarter, 2006





Instructors:





	Prof. Thomas J. Algeo				Prof. Thomas V. Lowell


	Department of Geology / A&S			Department of Geology / A&S


	Tel: 556-4195					Tel: 556-4165


	E-mail: Thomas.Algeo@uc.edu		E-mail: Thomas.Lowell@uc.edu





Course Description:  This course will examine operation of the global climate system, records of past and present climate change, and the prospects for future change as a function of natural and anthropogenic influences on climate.  Global climate change is likely to be one of the most important and controversial issues of the 21st century, and this course will provide students with the information to make better-informed decisions regarding the environment and their impact on it.





The main goals of the course are to further students’ understanding of:


The dynamics of the global climate system, especially linkages between major subsystems such as the energy cycle, the carbon cycle, and the hydrologic cycle.


The principles of quantitative modeling and the use of simple reservoir models to describe aspects of the global climate system.


The process of scientific research, including hypothesis formulation, data collection and analysis, and presentation of results.





Course Format:  The course format will combine lectures and labs in a coordinated manner.  Class lectures/discussions will be held on Mondays and Wednesdays; students must be prepared to discuss the assigned readings for each class.  Readings will be drawn from a combination of survey texts, technical articles from scientific journals, and Internet sources.


	Laboratories will be held on Fridays in the instructional computer lab (room 311, Geology/Physics Building).  The first four labs will involve use of modeling software (ModelMaker) to simulate and test aspects of the global climate system; each exercise is cumulative, building on earlier ones.  Each student should create a subdirectory on one computer in which to store his/her exercise results.


	For the second half of the quarter, labs will involve development of a research project focusing on some aspect of Quaternary climate change.  The project will entail formulation of a testable hypothesis, accumulation of data (from published and unpublished sources provided by the instructors), data analysis, and hypothesis evaluation.  Results will be presented as in-class oral presentations.





Course Prerequisites:  Students must have completed high school-level classes in chemistry, physics, and algebra-trigonometry and must have working familiarity with PC-type computers.





Evaluation:  Student performance will be evaluated based on:





	Climate modeling exercises (Labs 1-4)			30%


	Quaternary climate change exercise			30%


	Midterm Exam						30%


	Active participation in class discussions			10%


�
LECTURE  &  EXAM  SCHEDULE


Global Climate Change:  Future Greenhouse Or Ice Age?


(GLY 399H)








Week 1:  Introduction to global climate change





	M:	What is “global climate change”?


	W:	The global climate system


	F:	Lab #1: Introduction to reservoir modeling





Week 2:  The global energy cycle





	M:	The global energy cycle


	W:	(cont.)


	F:	Lab #2: The global energy cycle 						Lab #1 due





Week 3:  The atmosphere





	M:	Structure, circulation, and composition of the atmosphere


	W:	The global carbon cycle


	F:	Lab #3: The global carbon cycle						Lab #2 due





Week 4:  Atmospheric water vapor & aerosols





	M:	Atmospheric water vapor, clouds, and albedo


	W:	Aerosols & their climate effects


	F:	Lab #4: Integrating the global carbon and energy cycles			Lab #3 due





Week 5:  The oceans





	M:	Structure and circulation of the oceans


	W:	Energy transport and climate effects of oceans


	F:	Midterm Exam								Lab #4 due





Week 6:  The nature of paleoclimate data





	M:	Paleoclimate data: sources & uncertainties


	W:	Timescales


	F:    Lab #5: Problem statement, hypothesis building, and data format





Week 7:  Ancient abrupt climate changes





	M:	Working definitions, Younger Dryas example


	W:	1000 year swings


	F:	Lab #6: Time scale								Lab #5 due





Week 8:  Recent Abrupt Climate Changes


 


	M:	Little Ice Age


	W:	Patterns of change


	F:	Rate of change								Lab #6 due





Week 9: Causes





	M:	Cause 


	W:	And Effect


	F:	Lab #7: Hypothesis testing / synthesis					Lab #7 due





Week 10:  Impacts & Student Presentations





	M:	No Class—Memorial Day Holiday


	W:	Potential impacts


	F:	Lab: Presentation of data analysis project results				Synthesis due





Final Exam:  none


