Climatology

Instructor: Dr. Cindy Shellito









Contact Information

Email: lucinda.shellito@unco.edu
You are also welcome to make an appointment, or just stop in if my door is open.

Book: Global Physical Climatology (International Geophysics Series), by Dennis L. Hartmann, Academic Press, San Diego, CA, 1994.
Other Resources: Journal articles available at Michener Library or through the Academic Search Premier Web service. Blackboard (http://bb.unco.edu) will be used to supplement the course, so check this regularly for information and announcements. Other websites we may access frequently:

Climate Change 2007: The Physical Science Basis (from the 4th Assessment report by the IPCC) (http://www.ipcc.ch/)
The EdGCM Cooperative (http://edgcm.columbia.edu/)
‘RealClimate’ – a climate science discussion board for working climate scientists and interested members of the public. (http://www.realclimate.org/)

United Nations Environmental Network portal on climate change: (http://climatechange.unep.net/)
Course Prerequisite: Physical Meteorology, Dynamic Meteorology (can be taken concurrently) 
Here’s the scoop: 

This course is designed to help you gain a scientific understanding of the physical aspects of Earth’s climate system and the factors that influence climate change. We will explore the global balance of energy and transfer of radiation in the atmosphere through in-depth quantitative analysis, as well the hydrologic cycle and the general circulation of the oceans and atmosphere. You will also become familiar with the most commonly used global climate models and learn to examine model output with an eye toward quantifying climate sensitivity to changes in greenhouse gases and feedback mechanisms between the various components of the Earth climate system. Finally, you will become aware of current methods and areas of research in climatology through discussion and evaluation of scientific journal articles.

What’s in it for you:

By the end of this course, you should be able to do the following:

· Calculate the change in Earth’s global energy balance, given a change in solar output, a change in Earth’s albedo, or a change in the concentration of atmospheric greenhouse gases.

· Estimate a surface energy balance at a particular location given incoming solar radiation, surface albedo and information about any relevant surface features.

· Explain (both analytically and qualitatively) how the climatologically averaged ocean and atmospheric circulation patterns redistribute heat and energy across the Earth 

· Describe the hydrologic cycle and feedbacks associated with the cycle that may stabilize or amplify climate change.     

· Be able to use climatology and your understanding of global teleconnections indices (ENSO, NAO) to assist you in weather forecasting.

· Read, evaluate, and discuss current climate research articles regarding present and future climate change.
· Interpret results from studies of present climate, as well as a range of climate models and place these results in the context of modern ‘global warming’

· Use a global climate model to explore a question pertinent to climatology – describe what the model does and be able to analyze the output from this model to quantify climate sensitivity to changes in forcing and identify relevant feedback mechanisms.
Grading

This course is offered on a +/- letter basis (A-F) (See grade breakdown below). Exams will consist of two midterms, a final, and pop-quizzes. You will also be evaluated on homework assignments, your participation/involvement in class discussions and a short research paper. Homework assignments could involve summarizing or commenting on a paper, analysis of data, or calculations. Graduate students will be required to do additional homework/test problems and facilitate an in-class discussion on a scientific journal article. 

Grading Breakdown 

Homework and Class participation (including short quizzes, participation in discussions or activities, participation in forecasting contests (5%)) = 25% of your grade 

Research Paper and Poster presentation = 30% of your grade

Midterms = 25% of your grade

Final = 20% of your grade

For graduate students:

Homework and Class participation = 15% of your grade

Paper presentation and discussion = 15% of your grade

Research Paper and Poster presentation = 25% of your grade

Midterms = 25% of your grade

Final = 20% of your grade

Grade Breakdown (Final course percentage based on final weighted sum of scores from assignments listed above) 

A
 > 92.5 

90.0 <=  A-  <  92.5

87.5 <=  B+ < 90.0

82.5 <=  B   < 87.5

80.0 <=  B-  < 82.5

77.5 <=  C+ < 80.0

72.5 <=  C   < 77.5

70.0 <=  C-  < 72.5

67.5 <=  D+ < 70.0

62.5 <=  D   < 67.5

60.0 <=  D-  < 62.5

F  
< 60 

The FINE PRINT

NO LATE ASSIGNMENTS WILL BE ACCEPTED without proof of the required delay such as illness or family emergency. In accordance with the student honor code, any copying, cheating, or plagiarism will result in a zero score that entire assignment and the paper will be forwarded to the Dean of Students office with a recommendation for disciplinary action. Students who believe that they     may need accommodations in this class are encouraged to contact the Disability Access  Center (970) 351-2289 as soon as possible to ensure that accommodations are implemented in a timely fashion.
Tentative Timeline / Associated Readings

Note: This timeline is FLEXIBLE and subject to change or revision. Updates will be posted on Blackboard and announced in class. Readings from the text will be supplemented with journal articles and/or readings from the IPCC report. 

	
	TOPIC
	READING

	Week 1
	Course overview; Components of the climate system; Introduction to GCMs
	Ch 1

	Week 2
	Overview of climate models, climate modeling
	Ch. 10

	Week 3
	Distribution of insolation

Global energy balance and Radiative transfer of energy

Discussion of research project ideas
	Ch. 2



	Week 4
	Radiative transfer (continued)

Discuss modeling experiments
	Ch. 3

(Research Prospectus due – MON 9/15)

	Week 5
	Role of clouds in the climate system

1-D Energy Balance Model Discussion paper by Hansen et. al.
	Hansen Paper



	Week 6
	MIDTERM – OCT 6th
	Ch. 4 

(List of planned experiments due – FRI 10/3)

	Week 7
	Role of the land surface in climate forcing

(No class Fri 10/10)


	Ch. 4

	Week 8
	Surface fluxes and the hydrologic cycle
	Ch. 5 

(Research paper draft due – MON 10/13)

Begin running experiments

	Week 9
	Global Atmospheric Circulation (Run model experiments)
	Ch.6 

	Week 10
	Global Atmospheric Circulation 
	Ch.6

	Week 11
	MIDTERM – NOV 5th

Ocean Circulation
	Ch. 7(Brief oral reports from modeling teams on initial results – Nov 7th)

	Week 12
	Intro to climate variability (ENSO, NAO)

Climate variability and weather forecasting 
	TBA (Discussion: Ocean circulation and climate)

	Week 13
	Monsoons, ENSO, and predictability 
	Ch. 11 and 12

TBA (Discussion: Hurricanes and climate)

	Week 14
	Drought and Fire

(THANKSGIVING)
	Reading TBA

FALL BREAK – No class Fri or Wed

	Week 15
	The Future of Climate

Wrap-up, review and prep for poster session
	Research Papers Due (12/1) Posters Due on (12/5)


