Environmental Studies 245

College of St. Olaf

Global Climate Change

Spring 2002

Dr. Russanne Low

Day phone: 612-625-2505

Email:  rlow@cce.umn.edu  (write Global Change 245 in subject line for faster response)

Text:  Ruddiman, W.  2001 Earth’s Climate:  Past and Future.  W.H. Freeman and Co. 

In this course, students will build understanding of the global climate system by exploring  the mechanisms and feedbacks of the Earth system. Taking an Earth system approach, we explore the interactions and feedbacks among the many components of  global climate, with special reference to interactions between ice, air, land, water, and vegetation as they are evidenced in past geological records and present day phenomena. 

The text provides a context, background information, and structural guide to the topics we will cover in the course.  Lecture and discussions will develop from  the integration of primary source materials on reserve with the text.  Reading assignments below will provide the basis for in-class discussions and should be completed by the date assigned.  Many of the readings assigned in this course will be available on line:   www.dlese.org , and announced  at the end of each class.  Those articles unavailable on line will be will be put on closed reserve in the science  library.

Expectations:  While there are no science prerequisites for this course, it is expected that participants are willing to challenge their knowledge and explore the topic of global change through guided reading, investigation of current primary sources, examination of data sets, class discussion, and short reports. The short reports- Feedback forums supply the opportunity to review  relate class discussions and readings and apply them to your developing understanding of the climate system, and take the place of a research paper.  They provide an opportunity to explore an aspect of what we are discussing in greater depth, and play an important role in preparation for the midterm examinations.  

Course Evaluation

First Exam: 

March 19
20%

Second Exam:

April 18

20%

Feedback forums: 
4- 5% each
20%




Final Project:

May 20

20%

Class Presentations 


20%

and participation:
Syllabus
    Topic




Text

Class Activity 

Feb 7

Climate Science





Website Review: CO2 and climate.org










(2 page review, for discussion next class)

Feb 12

Climate system overview


Ch. 1
 
Geotimes, Dec. 2001, Vol. 46:14-23











(Handout)

Feb 14

Climate System Mechanics 

Ch. 2

Feb 19

Ocean and Atmosphere



ENSO




Ch. 2

forum due

Feb 21

The Cryosphere



Ch. 2


Feb 26

Climate Proxies and Models 

Ch. 3

Feb 28

The Climate Puzzle


Video

forum due

Mar 5

Carbon Cycle and Climate, 



Earth in Space



Ch. 4


Mar 7

Climate and Tectonics


Ch. 5

Mar 12

Cenozoic Climate



Ch. 6-7

forum due

Mar 14

The Living Machine


video


review

Mar 19

Midterm 1

Mar 23

Spring Break

Apr 2

Orbital Scale Climatic Forcing
Ch. 8 

What drives glacial cycles?  Scientific 









American 1/90

Apr 4

Orbital Scale Proxies

Ch. 9-10 
The ice record of greenhouse gases









Science 2/12/93

Apr 9

Orbital Scale Climate Interactions
Ch 11-12 
Evidence for general instability of past climate from 








a 250-kyr ice-core-record. Nature 364: 218-220

Apr 11

Ice Age World


Ch 13-14
Climate records covering the last deglaciation









Science 7/14/95

Apr 16

Millennial scale climate change 
Ch. 15

Millennial Climate Oscillations, Science 278:1244-46









Rapid climate change American Scientist 87: 320-27

Apr 18

Historic climate change 

Ch. 16-17 
Death in Norse Greenland  Science  2/14/97

Apr 23

Historic climate change

Ch. 16-17   
Crumley  Cultural Ecology
April 25

Humans and Climate



Begin  Globesight exercise

April 30 
 Future Climate




Globesight 
May 2  

Future Climate 




Globesight


May 7  

Presentations

May 9

Presentations

May 14

Presentations

May 20 

FINAL EXAMINATION
Global Change:  Review for Midterm 1
Midterm 1 covers Chapters 1-7, assigned readings

Vocabulary:

Climate archives:  where can we conduct research on past climate?

Climate proxies:  what they are and what they can tell us about climate

Geological Time Scale:  Cenozoic, Pleistocene, Holocene

Climatic forcing

Concepts

Earth system science

Plate tectonics

Carbon’s biogeochemical cycle: ( hydrolysis, weathering, subduction, photosynthesis, respiration)

Polar position hypothesis

Greenhouse Earth

Data Sets

Mauna Loa Observatory

Lake Titicaca

Antarctica

Tools

GCM’s

Paleomagnetic dating

Isotopic dating

Planetary science:  eg. Comparing Earth and Venus

Analytical Problems

K-T boundary

Modern global change and greenhouse warming

Pangean climate

Evidence for Plate Tectonics

Climate Mechanics

Atmospheric circulation

Thermohaline circulation

Radiative budget

Greenhouse effect

Albedo

Positive and negative feedbacks

Monsoonal circulation

Coriolis effect

Jet stream

Orographic precipitation

Exam will provide some short answer and longer essay questions that allow you to demonstrate your knowledge about the Earth’s climate system.  Questions at the beginning of textbook Parts I and II, and at the end of chapters provide a good review of the concepts and vocabulary discussed.

Essays will be evaluated for understanding of concepts, accuracy, use of appropriate terminology, and application of knowledge from the assigned reading and oral presentations. 

Bring questions to next class! 

