ILLINOIS STATE UNIVERSITY

DEPARTMENT OF GEOGRAPHY-GEOLOGY

GEO 346 – Applied Climatology
SPRING 2010
Catalog Description:

APPLIED CLIMATOLOGY                                                                                             3       S

GEO 100 OR 211 OR CONSENT OF INSTRUCTOR.  Course in statistics recommended.
Practical applications of climatology.  Collection of primary and secondary climate data, and analysis and interpretation of climate data.  
Instructor:  Dr. Dagmar Budikova

Class Time:  MWF 1:00-1:50 pm in FHS 209
Office Hours:  MW 2:00-2:50 pm or by appointment

Office:  Felmley Hall Annex 430

Phone:  438-7643

E-Mail:  dbudiko@ilstu.edu
Student Objectives/Outcomes:

Through successful completion of GEO 346, students have the opportunity to:

1. Acquire basic theoretical concepts, definitions and methodologies in climatology

2. Understand why climate and environmental sciences are some of the most pressing and complex issues facing society in the 21st century.

3. Appreciate the complexities of some of the key debates that surround the issues of climate and global environmental change

4. Be able to answer questions such as “Is our climate changing?”; “How is climate change measured?”; “Why does environmental change matter?”, “What potential impact will climate and environmental change have on me as an individual, on society, and the life on Earth?”, “To what extent is human activity a cause of such changes?”

5. Learn to critique some of the latest scientific literature on various topics that surround the debate of climate and environmental change.
6. Write a book review.

7. Write a literature summary.

8. Present and discuss work in front of an audience.

Class Structure:

Students will meet with the instructor for 3 hours each week.  At least one of those hours will be dedicated to presenting new material through lectures, and the rest of the time will be dedicated to discussion of scientific literature and other readings.
Required Student Tasks/Assignments:

This is a reading and writing intensive course.  During the semester students will be required to write 
1) One book review report  (~10 pages) (see back of syllabus for choices), 
2) Eight article summary reviews (some consisting of more than one article, ~2 pages each), 
3) Two examinations that will cover the material introduced during lecture and discussion sessions (see schedule below for details).    This exam will comprise of definitions, short-answer, problem, and essay questions.
Details regarding how the book reviews and article summaries are to be conducted will be given in class.
Periodically, you will be required to present and discuss your work in front of the class.  Throughout the semester, we will be reading and discussing formal scientific literature and summarizing the content of those articles in article summarizes.  I would like to begin those discussions by asking one of you to volunteer to present the article summary to the class in a 5-10 minute presentation, and lead the discussion session afterward for the remainder of the class period.  You will be encouraged to use power point slides for guidance and illustration.  Your performance in presenting the summary and leading of the discussion will be counted towards your final grade as general class participation. 
At the end of the semester, you will be required to present and discuss your book review with your class.  You will be required to put together a summary of your book review in a 30 minute presentation, and lead the class discussion thereafter for another 20 minutes. 

Details regarding the weekly discussions and the book review presentations will be provided in class. 

Graduate Student Requirements and Evaluation:  Although no extra papers, books, or examinations will be formally required of graduate students, graduate students will be expected to perform at a significantly higher level and to a greater extent in activities such as class discussions, oral and written communication, argument building, and where appropriate, research.  
Readings:

Required text:  

Robinson P. J., and A. Henderson-Sellers.  1999.  Contemporary Climatology.  Second Edition.  Prentice Hall.  Essex.  England.  317 pp.
Literature for class discussion that will focus on various topics of natural and human-induced climate change (see syllabus for reading schedule):
General Concepts of Natural and Anthropogenic Climate Change (Weeks 1 – 4)
Crowley, T. J. et al. (2000).  Causes of climate change over the past 1000 years.  Science 289:  DOI: 10.1126/science.289.5477.270

Doherty et al. (2008). Lessons learned from IPCC AR4: Scientific developments needed to understand, predict, and respond to climate change.  Bulletin of the American Meteorological Society. Early online release: 10.1175/2008BAMS2643.1

Karl, T.R., et al. (2003).  Modern global climate change.  Science 302:  DOI: 10.1126/science.1090228

Climate Variability and Atmospheric Teleconnections (Week 5-8)
Wallace, JM, and Gutzler, DS.  (1981). Teleconnections in the geopotential height field during the northern hemisphere winter.  Monthly Weather Review.  784-812.
McPhaden, MJ, Zebiak, SE, and Glantz, MH.  (2006).  ENSO as an integrating concept in the Earth Science.  Science.  314: 740.

Glantz, MH.  (2001).  Teleconnections.  In Currents of Change.  Impacts of El Nino, La Nina, on climate and society. Second Edition.  Cambridge University Press. p. 133-146.

Visbeck, MH, Hurrell, JW, Polvani, L, and Cullen, HM.  (2001).  The North Atlantic Oscillation:  Past, present, and future.  PNAS: 98 (23). 12,876-12,877.
Thompson, DWJ, and Wallace, JM.  (2001).  Regional climate impacts of the Northern Hemisphere Annular Mode.  Science.  293: 85-88.

Mantua, NJ, Hare, SR, Zhang Y, Wallace, JM, and Francis, RC.  (1997).  A Pacific interdecadal climate oscillation with impacts on salmon production.  Bulletin of the American Meteological Society.  78:  1069-1079.

Arctic Climate Change (Week 9-10)

Arctic Climate Impact Assessment (ACIA).  (2004).  Impact of a warming Arctic:  Highlights  Arctic Climate Impact Assessment.  Cambridge University Press.  17 pp.
Serreze, M.C., et al. (2007).  Perspectives on the Arctic’s shrinking ice cover.  Science 315: DOI: 10.1126/science.1139426

Grading Scheme: (for dates and deadlines consult course outline)
Mid-term exam

            15%

Final Exam



15%

10 literature summaries

15%
9 Quizzes



20%
Book review  



25%

· Written report (70%)

· Class presentation (30%)

General class participation  
            10%
Final grade assignments:

Less than 60 = F; 60 and above = D; 70 and above = C; 80 and above = B; 90 and above = A
Note:  Late submissions without proper reason will be deducted 1 letter grade per day.  

	TENTATIVE COURSE OUTLINE

	Week
	Week of
	Lectures (Mondays & Wednesdays)
	Text Reading
	Deadlines for readings for weekly discussions and other important dates (Fridays)

	1
	Jan 11th
	Earth’s energy budget – terrestrial radiation

Also, take time to visit the  Milner website on plagiarism and proper referencing techniques and complete module (see syllabus for details)
Rank books listed for class book review by preference (top 5) (see back of syllabus for choices) 
	Ch. 1
	Overview of literature summaries, plagiarism, referencing, and book reviews.

	2
	Jan 18th
 
	Monday – Martin Luther King Day – NO CLASS Earth’s energy budget – terrestrial radiation; global radiation budgets
	Ch. 2 
	R1:  Crowley (2000)  (F)

	3
	Jan 25th

	Energy and temperature
	Ch. 3
	R2:  Karl and Trenberth (2003) (F)
Quiz #1 (W)

	4
	Feb 1st 
	Precipitation measures,  global precipitation distribution, surface water budget
	Ch. 5
	R3:  Doherty et al. (2008) (F)
Quiz #2 (W)

	5
	Feb 8th 
	Winds and pressure 
	Ch. 6
	R4:  Wallace and Gutzler (1981) (F)
Quiz #3 (W)

	6
	Feb 15th 
	General circulation and global climate
	Ch. 7
	R5:  McPhaden et al. (2006) (F)
Quiz #4 (W)

	      7
	Feb 22nd  
	Tropical weather and climate
	Ch. 8
	R6:  Glantz (2001) (F)
Quiz #5 (W)

	8
	Mar 1st   
	Extra-tropical weather and climate
	Ch. 9
	Mid-term Exam (F)


	9
	Mar 8th  
	SPRING BREAK

	10
	Mar 15th 
	Extra-tropical weather and climate cont’d
	Ch. 9
	R7:  Visbeck et al. (2001) Thompson and Wallace (2001) (F)
Quiz #6 (W)

	11
	Mar 22nd  
	Local climates
	Ch. 10
	R8:  Mantua et al. (1997) (F)
Quiz #7 (W)

	12
	Mar 29th 
	Climates of the past
	Ch. 12
	R9:  ACIA (2004) (F)
Quiz #8 (W)

	13
	Apr 5th 
	Modeling the climate
	Ch. 13
	R10:  Serreze et al. (2007) (F)
Quiz #9 (W)

	14
	Apr 12th
	AAG - WASHINGTON – NO CLASSES

	15
	Apr 19th 
	Book review presentations (3)
	
	

	16
	Apr 26th  
	Book review presentations  (2) and review for final exam
	
	


Plagiarism and citing sources:  Throughout the course of this class, you will be engaged with other people’s ideas (i.e. when you are reading your text, doing your book review, or summarizing you literature piece).  As a result, it is important that you give credit for other peoples work appropriately and avoid plagiarism.  Plagiarism is a serious offense and will not be tolerated.  Cases of suspected plagiarism, cheating, or copying, will be referred to the University’s Student Dispute Office. The Milner Library provides a short online module on citing sources and plagiarism.  I recommend that you visit the site at http://www.library.ilstu.edu/tutorials/isearch/module6/.  
Book Choices for Class Book Review:
(Book summaries and other notes from www.barnesandnoble.com)    
____________________________________________________________________________________________
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WILLIAM F. RUDDIMAN



Ruddiman, W. F.  2005.  Plows, Plagues, and Petroleum: How Humans Took Control of Climate.  Princeton University Press, 272 pp. ISBN: 0691121648.

From the Publisher:  The impact on climate from 200 years of industrial development is an everyday fact of life, but did humankind's active involvement in climate change really begin with the industrial revolution, as commonly believed? William Ruddiman's provocative new book argues that humans have actually been changing the climate for some 8,000 years--as a result of the earlier discovery of agriculture. The "Ruddiman Hypothesis" will spark intense debate. We learn that the impact of farming on greenhouse-gas levels, thousands of years before the industrial revolution, kept our planet notably warmer than if natural climate cycles had prevailed--quite possibly forestalling a new ice age. Plows, Plagues, and Petroleum is the first book to trace the full historical sweep of human interaction with Earth's climate. Ruddiman takes us through three broad stages of human history: when nature was in control; when humans began to take control, discovering agriculture and affecting climate through carbon dioxide and methane emissions; and, finally, the more recent human impact on climate change. Along the way he raises the fascinating possibility that plagues, by depleting human populations, also affected reforestation and thus climate--as suggested by dips in greenhouse gases when major pandemics have occurred. The book concludes by looking to the future and critiquing the impact of special interest money on the global warming debate.  Eminently readable and far-reaching in argument, Plows, Plagues, and Petroleum shows us that even as civilization developed, we were already changing the climate in which we lived. 
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BRIAN FAGAN



Fagan, B.  2008.  Great Warming:  Climate Change and the Rise and Fall of Civilizations.  Bloomsbury Publishing Plc. 304 pp.  ISBN-13: 9781596913929.
Synopsis:  How the earth’s previous global warming phase, from the tenth to the fifteenth centuries, reshaped human societies from the Arctic to the Sahara—a wide-ranging history with sobering lessons for our own time. From the tenth to the fifteenth centuries the earth experienced a rise in surface temperature that changed climate worldwide—a preview of today’s global warming. In some areas, including Western Europe, longer summers brought bountiful harvests and population growth that led to cultural flowering. In the Arctic, Inuit and Norse sailors made cultural connections across thousands of miles as they traded precious iron goods. Polynesian sailors, riding new wind patterns, were able to settle the remotest islands on earth. But in many parts of the world, the warm centuries brought drought and famine. Elaborate societies in western and central America collapsed, and the vast building complexes of Chaco Canyon and the Mayan Yucatan were left empty.  As he did in his bestselling The Little Ice Age, anthropologist and historian Brian Fagan reveals how subtle changes in the environment had far-reaching effects on human life, in a narrative that sweeps from the Arctic ice cap to the Sahara to the Indian Ocean. The history of the Great Warming of a half millennium ago suggests that we may yet be underestimating the power of climate change to disrupt our lives today—and our vulnerability to drought, writes Fagan, is the “silent elephant in the room.” 
_________________________________________________________________________________________________
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Hansen, J.  2009.  Storms of my grandchildren.  Bloomsbury USA.  ISBN: 1608192008.  320 pp.  An urgent and provocative call to action from the world's leading climate scientist, who reveals for the first time what we need to know about humanity's last chance to get off the path to a catastrophic global meltdown and why we don't know the half of it. In Storms of My Grandchildren, Dr. James Hansen, the nation's leading scientist on climate issues, speaks out for the first time with the full truth about global warming: the planet is hurtling even more rapidly than previously acknowledged to a climatic point of no return. Although Hansen was Al Gore's science advisor for "An Inconvenient Truth," his recent data shows that our situation is even more dire today. But politicians haven't made the connection between the policy and the science. He shows why Gore's solution, cap and trade, won't work, why we must phase out all coal, and why 350 ppm of carbon is a goal we must achieve in the next two decades if our grandchildren are to avoid global meltdown and the storms of the book's title. This urgent manifesto bucks conventional wisdom (including the Kyoto Protocol) and is sure to stir controversy, but Hansen—whose climate predictions have come to pass again and again, beginning in the 1980s when he first warned Congress about global warming—is the single most credible voice on the subject worldwide, and this book is sure to receive enormous attention.  Hansen paints a devastating but all-too-realistic picture of what will happen in the next year, and ten years from now if we follow the course we're on. But he is also an optimist, showing that there is still time to do what we need to do. Urgent, strong action is needed, and this book, released just before the Copenhagen Conference in December 2009, will be key in setting the agenda going forward to create a groundswell, a tipping point, to save humanity—and our grandchildren--from a dire fate more imminent than we had supposed.
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Fagan, B.  2001.  The Little Ice Age.  How climate made history:  1300-1850.  Basic Books. ISBN: 0465022723. 272 pp. "[The Little Ice Age] could do for the historical study of climate what Michel Foucault's classic Madness and Civilization did for the historical study of mental illness: make it a respectable subject for scholarly inquiry." -Scientific American.
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Orr, DW.  2009.  Down to the wire.  Confronting climate collapse.  Oxford University Press. USA.  ISBN: 0195393538.  288pp.  "The real fault line in American politics is not between liberals and conservatives.... It is, rather, in how we orient ourselves to the generations to come who will bear the consequences, for better and for worse, of our actions." So writes David Orr in Down to the Wire, a sober and eloquent assessment of climate destabilization and an urgent call to action. Orr describes how political negligence, an economy based on the insatiable consumption of trivial goods, and a disdain for the well-being of future generations have brought us to the tipping point that biologist Edward O. Wilson calls "the bottleneck." Due to our refusal to live within natural limits, we now face a long emergency of rising temperatures, rising sea-levels, and a host of other related problems that will increasingly undermine human civilization. Climate destabilization to which we are already committed will change everything, and to those betting on quick technological fixes or minor adjustments to the way we live now, Down to the Wire is a major wake-up call. But this is not a doomsday book. Orr offers a wide range of pragmatic, far-reaching proposals--some of which have already been adopted by the Obama administration--for how we might reconnect public policy with rigorous science, bring our economy into alignment with ecological realities, and begin to regard ourselves as planetary trustees for future generations. He offers inspiring real-life examples of people already responding to the major threat to our future. An exacting analysis of where we are in terms of climate change, how we got here, and what we must now do, Down to the Wire is essential reading for those wanting to join in the Great Work of our generation.
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Hogan, J. and Littermore, E.  2009.  Climate Cover-up.  The crusade to deny global warming.  Douglas & McIntyre Publishing Group.  ISBN: 1553654854.  240 pp.  Talk of global warming is nearly inescapable these days — but there are some who believe the concept of climate change is an elaborate hoax. Despite the input of the world’s leading climate scientists, the urgings of politicians, and the outcry of many grassroots activists, many Americans continue to ignore the warning signs of severe climate shifts. How did this happen? Climate Cover-up seeks to answer this question, describing the pollsters and public faces who have crafted careful language to refute the findings of environmental scientists. Exploring the PR techniques, phony "think tanks," and funding used to pervert scientific fact, this book serves as a wake-up call to those who still wish to deny the inconvenient truth.
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Sperling, D., and Gordon, D.  2009.  Two billion cars:  Driving toward sustainability.  Oxford University Press.  USA.  ISBN: 0195376641. 320 pp. Today there are over a billion vehicles in the world, and within twenty years, the number will double, largely a consequence of China's and India's explosive growth. Given that greenhouse gases are already creating havoc with our climate and that violent conflict in unstable oil-rich nations is on the rise, will matters only get worse? Or are there hopeful signs that effective, realistic solutions can be found? Blending a concise history of cars and their impact on the world, leading transportation experts Daniel Sperling and Deborah Gordon explain how we arrived at this state, and what we can do about it. Sperling and Gordon assign blame squarely where it belongs-on the auto-industry, short-sighted government policies, and consumers. They explore such solutions as getting beyond the gas-guzzler monoculture, re-inventing cars, searching for low-carbon fuels, and more. Promising advances in both transportation technology and fuel efficiency together with shifts in traveler behavior, they suggest, offer us a way out of our predicament. The authors conclude that the two places that have the most troublesome emissions problems—California and China—are the most likely to become world leaders on these issues. Arnold Schwarzenegger's enlightened embrace of eco-friendly fuel policies, which he discusses in the foreword, and China's forthright recognition that it needs far-reaching environmental and energy policies, suggest that if they can tackle the issue effectively and honestly, then there really is reason for hope. Updated with a new afterword that sheds light on the profound changes in the global economy in the last year, Two Billion Cars makes the case for why and how we need to transform transportation now more than ever. 
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