 Spring 2014 STIA & HIST 202 Syllabus 
CLIMATE AND HUMANITY: PAST AND FUTURE
Walsh 398

T-Th 11-12:15 (3 credits)
Prof. McNeill, University Professor of History
Office hours: W 2-4pm and by appt

Contact info: ICC 614; 202-687-5585; mcneillj@georgetown.edu
Dr. Tim Beach, Professor of Geoscience, Science, Technology, & Int’l Affairs (STIA)

Office Hours: T-Th: 5-6; F: 11-12; other times by appointment; please email!

Office: 510 ICC; Phone: 202-687-8399; E-mail: beacht@georgetown.edu
Teaching Assistant:  
Clark Alejandrino (phd student Climate History) Office hours: Th 12:15 1:15 @Midnight Mug in Lauinger; F: 10-11 am in ICC 614 and by appt.
I. COURSE RATIONALE

The course will begin with a background on climate and atmospheric science.  We will cover the essentials of the earth's radiation balance and the orbital basis of patterns of long-term climate change; the large drivers of climatic flux, such as El Niño and the North Atlantic Oscillation; the long history of earthly climate before the time of humans, and some comparisons to Mars and Venus.  We also explore the various methods (and their limitations) by which climate scientists try to understand paleoclimate. 

Then the course will take up the relationship of climate and humankind from human origins to the near future.  Various scholars of human origins hypothesize that an important stimulus to the evolution of hominids was East African climate change millions of years ago.  The emergence of larger areas of savanna habitat encouraged upright posture for example.  The story of human migration out of Africa and around the world may also be connected to climate change, as (more reliably) is the story of migration across Beringia into the Americas.


We consider the origins of agriculture and its relationship to climate change, and dozens of subsequent examples of human response to climate change, from droughts in the Maya world to the experience of the Greenland Norse during the Little Ice Age (c. 1300-1800).  We will also offer ideas about human impact on climate, such as the hypothesis of William Ruddiman that early agriculture beginning as long as 8,000 years ago increased atmospheric carbon dioxide and forestalled an ice age.  In closer detail we will examine the last few centuries and especially the modern rise of global temperatures 1850, and the dramatic rise since 1980.  


As the course approaches the present we will deal not only with impacts of and adaptations to climate change, but also the fractious international politics of the issue.  The course will end with examination of various scenarios for the future, and their potential impacts on humankind, economic prospects, and international politics.

BASIC OBJECTIVES: LEARNING GOALS
*understand climate from perspectives of earth science, history, and global affairs
*comprehend the major mechanisms of the climate at multiple places and time scales 

*evaluate the scientific views of human impacts on climate
*judge cases of climatic impacts on humans throughout the world
*recognize the parameters of human-induced and natural climatic changes

*develop some essential tools for analyzing the climatic record

*recognize the major trends of climate over earth history 

*identify the dependent and independent variables of the climate and atmosphere

II. READINGS (Required): books are at the campus bookstore and online booksellers
W. Ruddiman, Plows, Plagues and Petroleum (Princeton UP) 0-691-12164-8

W. Rudidman, Earth's Climate: Past and Future (W.H. Freeman, 2014) 3rd ed. 978-1-4292-5525-7
B. Fagan, The Great Warming (Bloomsbury, 2008).
http://www.aip.org/history/climate/index.htm
Physical Geography on-line Textbook (for review of essential science principles): http://www.physicalgeography.net/fundamentals/contents.html
Recommended and Free Online
The IPCC: http://www.ipcc.ch/
NAP. 2013. Abrupt Impacts of Climate Change. http://www.nap.edu/catalog.php?record_id=18373
NAP. 2010. Climate Stabilization Targets: Emissions, Concentrations, and Impacts over Decades to Millennia: http://www.nap.edu/catalog.php?record_id=12877
Encyclopedia of Earth: http://www.eoearth.org/
III. Resources

Useful Journals: Go through the Library on George online or to the Library
Science, Nature, PNAS, Bioscience, Scientific American, Environment, Climatic Change; Nature Climate Change; Environmental History; Environment & History; Nature and Culture
A Few Government Agencies and Research Centers

Real Climate: http://www.realclimate.org/
Skeptical Climate: http://www.skepticalscience.com/
NOAA: http://www.noaa.gov/
National Climate Data Center: http://www.ncdc.noaa.gov/ol/ncdc.html

NWS Regional Weather Map: http://iwin.nws.noaa.gov/iwin/iwdspg1.html

Climate Variability: http://www.cdc.noaa.gov/

National Academy of Science: http://www.nasonline.org/site/PageServer
National Center for Atmospheric Research: http://www.ncar.ucar.edu/

National Geophysical Data Center: http://www.ngdc.noaa.gov/
Many Links to Weather Forecasts: http://www.atmos.umd.edu/weather.php
Convention on Climate Change: http://unfccc.int/

UNEP: http://www.unep.org/
National Ocean Data Center: http://www.nodc.noaa.gov/

Hurricanes: http://www.nhc.noaa.gov/

GOES: http://www.goes.noaa.gov/
Population Reference Bureau: http://www.prb.org/
UN Population Division: http://www.un.org/esa/population/unpop.htm
Yale 360: http://e360.yale.edu/
http://www.oldweather.org/why_scientists_need_you
Koshland Science Museum: http://www.koshland-science-museum.org/
IV. REQUIREMENTS AND GRADING

Course Grade:

50% from two (25% each) examinations

50% from workbook exercises, contribution to discussion, and other two short papers 


-- 30% from two different 7-page papers on climate, climate change, or history of climate

--20% from 2 Climatology exercises and class participation.  A portion of class participation will come in the form of 3-5-minute “micro-lectures” prepared by pairs of students.  Students will choose from a list of subjects appearing within the schedule of weekly topics.  

Examinations: These consist of short- and long- essay questions.  There are usually no makeup exams.  Please see one of us if you miss an exam due to extenuating circumstances.

2 Short Papers: 

Paper 1 on the exhibit concerning human evolution and climate change at the Museum of Natural History and the website maintained by Rick Potts [http://humanorigins.si.edu/]; due 20 February.  Use at least 3 traditional sources related to the topic.


Paper 2 may deal with any topic from any point in the course; due 15 April.  Use at least 5 traditional sources related to your topic.
These are 7-page papers (double-spaced, 12 font).  For paper one, each student must submit an abstract of your paper of 250 words with 3 sources on Thursday 30 January, and meet with an assigned instructor to discuss the paper’s approach by Friday, 7 February.  For paper two, each student must submit an abstract of your proposed paper of 250 words with 5 sources on Thursday 20 March, and meet with an assigned instructor to discuss the paper’s topic by Friday, 3 April.  
3 Climatology Exercises: These exercises are mathematical labs that underscore the essential science of how climates differ around the world and what mechanisms drive climate. 
V. ETHICS

As Georgetown students you should know the ethical guidelines for work in a university course.  Remember the Honor Pledge, and see the Honor Council web site to learn more about this: http://gervaseprograms.georgetown.edu/honor/.  Avoid plagiarism in any form; do not turn in the same paper for two courses, unless approved by the instructors, any such paper must be the combined lengths of both assigned papers; do your own work on all exercises. Cite all sources on your papers.  Attendance is of the utmost importance!

VI. COURSE OUTLINE AND READINGS
The following lists topics, readings, & exercises for this course. Things may shift as we go, due to changes in a fast-moving field, but we will give you adequate notice of any changes.

F refers to Fagan’s The Great Warming

R refers to Ruddiman’s the Earth's Climate 

RP refers to Ruddiman’s Plows, Plagues, & Petroleum 
PG for the online Physical Geography text: http://www.physicalgeography.net/fundamentals/contents.html.  

Dates

Topics





Readings & Exercises

Week 1 
Overview




RP 1; 
1/09

Introductions: Earth/Planetary Climate
PG 5, 6
 SEQ CHAPTER \h \r 1





Week 2 
Atmosphere




R 1, 7; PG 7a-m
1/14

TB: Atmospheric Processes: Temperature & precipitation patterns


JRM insert: Aristotle and Ibn Khaldun on climate patterns
Ex 1 handed out

1/16

TB: Insolation and Natural Greenhouse Warming



JRM insert: Hominid Evolution and Climate Change
Week 3 
Climate




PG 7 n-r,z; R3-4;RP2
1/21

TB: Climate Mechanisms & Patterns




JRM insert: Asian Monsoon and World History


1/23

TB: Oceanic Circulation & the Atmosphere


JRM insert: El Niño and World History 






Ex 1 due

Week 4
Earth & the Atmosphere
R 5-6; RP 3; PG 7 s-z, 7h, 7x, 10i

1/28

TB: Plate Tectonics, the History of the Earth, and Climate Change

Ex 2 handed out


1/30

TB: Icebox Earth and Super-Greenhouse Earth



JRM insert: Wegener, Köppen and the Modern History of Climate Science



1/30

Due: Paper Abstract with 3 sources due 
Week 5
Ice, Milankovitch, and Historical Climate
R 8, 9; RP 4; PG 7y, 10n
2/4

JRM: The Toba Near-Extinction (c. 75k yr ago)

2/6

JRM: Life in the Latest Ice Age (80-15k yr ago)



2/7

Must meet by this date to discuss paper 1
[TB at PAGES Workshop in Leuven, Belgium]
Week 6  
Toba Event & Human Colonization of the Earth
R 10, 11, 12
2/11

TB: Ice Age Rhythms and Milankovitch Cycles
2/13

 TB: Ice Age Rhythms and Milankovitch Cycles
http://www.physicalgeography.net/fundamentals/7u.html 

Ex 2 due
Week 7 
Monsoons, Ice Sheets, Colonization & Farming
R 13, 15-1-4; RP 5-7; PG 7o, 10ad
2/18 

JRM: Ice, Sea Level, and the Human Colonization

2/20
 
JRM: Climate and the Origins of Agriculture

***** Paper 1 Due *****
Review Session for Midterm when and where?
Week 8  
Early Holocene Climates


R 15-5-7; RP 8
2/25

TB: The Lush Sahara and Hadley Cells

2/27

***** Midterm Exam *****
Week 9 
Climate and the Ancient World

R 14, 15; RP 8, 9; F Preface & 1
3/4

TB: NAO and Maya Droughts; 
Discussion #1: Ruddiman hypothesis
3/6

TB and JRM: Volcanic Eruptions and the Catastrophic 530s


**Spring Break 3-7 to 3-17**  

Week 10
Medieval climates



F 2,3; PG 7xy
3/18

JRM: The summer of 1342 and the onset of the Little Ice Age
3/20

TB: Chaco and the Anasazi
Due Paper 2 Abstract due
Week 11  
Early Modern Climates




R 16; F
4-5; PG 7xy; RP 12-14
3/25

JRM: The Little Ice Age and 17th c Crisis 



(TB insert: solar cycles and Maunder Minimum)
3/27

discussion #2: Ruddiman on the LIA and Amerindian Population Disaster




Week 12  
Modern Droughts: Sahel and Great Plains

R 17; F6-7; PG 7xy

 
4/1

TB: geophysics of ENSO, hurricanes and extra-tropical cyclones




JRM insert: drought, slavery, decolonization and African history

4/3

TB: Sahel Climate and 1970s-80s droughts



TB insert: Great Plains climatology

4/3

Must meet by this date to discuss paper 2 

Week 13 
Stormy Weather 



R 17; RP 10-11; 8,9; PG 7 u, z
4/8

JRM: The Dust Bowls (and a bit on Castor canadiensis)





4/10

 Clark Alejandrino: hurricane & typhoon history through Katrina
 [TB at AAG Tampa 8-12]
Week 14  
Global ‘Weirding’



R 18; RP 15; F 10,11
4/15

TB: Greenhouse Climatology



**Due Paper 2**
***Easter Break 4/17 to 4/21***

Week 15  
Recent Past to Future Climates

R 19, RP 16-19; F 12, 13



4/22 

TB: A Walk through the Scenarios to 2100


Discussion #3: Future of Climate
4/24

JRM: Climate Politics 1990-2030 & Final Reflections



Final Review
When and where?
SCHEDULED FINAL EXAMINATION: May 5, 12:30-2:30 PM
3

