The Physics and History of Earth’s Climate
PSC1121
Spring 2015
Instructor: 
 
Dr. Dan Britt

Office:

 
Physical Sciences Building 442
Contact:
 
Telephone, 407-823-2600    email:  britt@physics.ucf.edu

Office hours:
 
1:30-2:20 Monday and Wednesday
Course Website:
http://physics.ucf.edu/~britt/Climate
Course description: An introduction to the fundamental laws of physics including mechanics, heat, waves, electricity, magnetism; chemical processes and equations, properties of gases, liquids, solids, solutions; using the history and dynamics of the Earth’s climate as our example and unifying theme.  There are no prerequisites for this course. 
Course Organization:  The basic requirements for this course are attending lectures, reading the assigned chapters, outside readings, exams, and taking in-class quizzes.  You should read the chapter in the textbook that relates to the upcoming lecture before class.  This syllabus, extra readings, and selected powerpoint slides will be posted on the course website.  
Textbook: Visualizing Weather and Climate: by Bruce Anderson and Alan Strahler. 

Lectures: In the lectures I will cover a number of important topics that are not in the book and will not appear in detail in the powerpoint slides posted on the course website. About the first half of the course will be a review of the physics and chemistry that drive Earth’s climate today and the second half will cover the dynamics of climate in the past (this material will exclusively from lectures and assigned extra readings). Exams and iclicker quizzes will be based on the book and the material covered in class, especially if it is not in the book. ATTENDANCE AT THE LECTURES IS MANDORATORY.  This is not an “on-line” course.  About 30% of the material on tests will not be in the book or on the posted powerpoint slides.  
Quizzes:  I will give short in-class quizzes once or twice a week during the semester. Quizzes will count 20% of the overall grade that will cover the assigned readings. You MUST do the readings in advance! There will be a total of 20 quizzes and but I will only count 18, so you can miss two for free.  
Tests:  There will be three exams, two in-class exams as listed in the attached schedule and a final. The final exam will be cumulative. As stated below in the Missed Work Policy unexcused missed exam counts as score of ZERO.  No make-up exams will be given.  Review questions will be posted on the course website prior to each test. It is a good idea to thoroughly study the review questions.  Tests will count 80% of the grade.
Extra Credit:  You can earn up to 4% extra credit by writing a research paper on a climate related topic.  I will post a list of topics on the web site.  You will need to talk to me for topic approval. The paper must be at least 5 single-spaced pages, 12-pt font. It will need to be e-mailed to me in MS-word format (for a Turn-it-in check).  

Grades: The total of your 3 exams (80% of grade), the quizzes (20% of grade), and any extra credit will determine your semester letter grade, according to the scale below. 

Missed Work Policy:  It is the policy of the Department of Physics that making up missed work will only be permitted for University-sanctioned activities and bona fide medical or family reasons. Authentic justifying documentation must be provided in every case (and in advance for University-sanctioned activities). 
Grading:  The grade will be independent any curve.

A 
90%

B 
80%

C 
70%
D 
60%
F 
below 60%

Schedule
	Date
	Title
	Assignment

	Mon Jan 12
	Introduction:  What is Normal?
	

	Wed Jan 14
	What is Science?
	VWC Ch 1

	Friday Jan 16
	Science and Data: Isotopes, thermodynamics, and climate
	

	Mon Jan 19
	MLK Holiday
	

	Wed Jan 21
	The Atmosphere: Chemistry and properties of gases
	VWC Ch 2

	Friday Jan 23
	Atmosphere II: Isotopes and thermal radiation
	

	Mon Jan 26
	Global Energy Balance: Heat and mechanics
	VWC Ch 3

	Wed Jan 28
	Global Energy Balance II: Heat and fluid flow
	VWC Ch 4

	Friday Jan 30
	Living on a Sphere: Thermodyamics , magnetism, and electricity
	

	Mon Feb 2
	Moisture
	VWC Ch 5

	Wed Feb 4
	Winds   
	VWC Ch 6

	Friday Feb 6
	Global Circulation: Heat and mechanics
	VWC Ch 7

	Mon Feb 9
	Winds and Gyres: Waves in the oceans and atmosphere
	

	Wed Feb 11
	Climate Zones: Temperate climate
	VWC Ch 8 

	Friday Feb 13
	The physics of the jet stream
	

	Mon Feb 16
	Climate Zones: Tropical climate 
	VWC Ch 9

	Wed Feb 18
	The physics of hurricanes
	

	Friday Feb 20
	Exam I
	 VWC Chapters 1-9

	Mon Feb 23
	Factors controlling climate
	VWC Ch 11

	Wed Feb 25
	Climates of the World I
	VWC Ch 12

	Friday Feb 27
	Climates of the World II
	

	Mon Mar 2
	Plate Tectonics and Long-Term Climate: Chemical interactions between Earth and the Atmosphere
	

	Wed Mar 4
	Life in the Cretaceous:  Greenhouse Climate and atmospheric chemistry
	

	Friday Mar 6
	Greenhouse to Icehouse: Changing atmospheric chemistry, ocean circulation, and tectonics
	Reading 1-The last great warming

	Mon Mar 9
	Spring Break
	

	Wed Mar 11
	Spring Break
	

	Friday Mar 13
	Spring Break
	

	Mon Mar 16
	Orbital Control of Solar Radiation: Mechanics of orbits and insolation
	Reading 2-Europe’s mild climate

	Wed Mar 18
	Orbital Patterns, Keplerian Orbits, and Climate
	

	Friday Mar 20
	Orbits and Ice Ages. Climate During the Last Three Million Years: Physics of climate tipping points
	Reading 3-Shifting rain band

	Mon Mar 23
	Insolation Control of Ice Sheets: Thermodynamics 
	

	Wed Mar 25
	Ice Sheets II: Mechanics of motion
	

	Friday Mar 27
	Exam II
	

	Mon Mar 30
	The Last Glacial Maximum: The thermal effects of glaciers
	Reading 4-Eurasian arctic during the last ice age

	Wed April 1
	The Last Glacial Maximum II: Mechanics of glaciers
	

	Friday April 3
	Climate During the Last Deglaciation: The mechanics of climate transition
	

	Mon April 6
	Rice, Cattle, and Corn. Agriculture, Climate, and the Interglacial: Primitive societies and atmospheric chemistry
	Reading 5-Did humans alter global climate

	Wed April 8
	Climate during the interglacial: Physics of climate disequilibrium
	

	Friday April 10
	Climate Changes During the Last 1000 Years: Physics of cycles, eruptions, and sunspots
	VWC Ch 13

	Mon April 13
	The Little Ice Age: Mechanics of feedback loops
	

	Wed April 15
	Climatic Changes Since 1850: The chemistry and physics of industrialization
	VWC Ch 14

	Friday April 17
	The Industrial Climate:  Changes in Atmospheric Chemistry
	

	Mon April 20
	Pulling it all Together.  Ice, Sea Level, and CO2.
	Reading 6-Unquiet ice

	Wed April 22
	Pulling it all Together II: Geoengineering on a global scale
	

	Friday April 24
	Future Climatic Change: Atmospheric chemistry trends
	VWC Ch 16

	Mon April 27
	Conclusions and Perspectives: The physics of climate
	

	Wed April 29
	Final Exam 1-3:30 pm
	Comprehensive
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