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Climate Research Project
Overview

This project will require you to become more familiar with the practice of developing and writing a research paper, where you must actually conduct and report on an investigation. You will need to conceive a research question, build an experiment, and report your results. Ultimately, this will culminate in a ~8-10 page report (not including figures) and a poster display at the Earth Sciences poster session on December 1st.


Our primary tool for this project is the EdGCM. EdGCM is a low-resolution general circulation model that has been fitted with a user-friendly GUI. It is designed to run on most desktop and laptop computers running MacOSX and Windows. The model is based on the NASA-GISS climate model, described in the Monthly Weather Review article by Hansen et al. (1983). The model has a resolution of 8( latitude by 10( longitude, with 9 vertical layers in the atmosphere. 


The other tool you have the option of using is MAGICC/SCENGEN (​Model for the Assessment of Greenhouse-Gas Induced Climate Change / Regional Climate SCENario GENerator). MAGICC is an energy-balance model that calculates global mean changes in climate based on specified GHG emissions or aerosol forcing. SCENGEN is a software package that uses MAGICC results together with the results from an archive of GCM studies to produce regionally detailed information on changes in temperature, precipitation, sea level, etc. MAGICC and SCENGEN run only on Windows/PC.

Learning Objectives: 

To become engaged in science by familiarizing yourself with current research and literature.


To acquire in-depth knowledge in some aspect of climatology.


To give you experience in designing and conducting a research project with a climate model.


To present your project and results to your colleagues at the Earth Science Poster Fest.

Deadlines:

Research Prospectus (i.e., the Project Idea) – Friday, 9/19/08

List of Planned Experiments – Friday, 10/3/08

Draft of Paper – Monday, 10/13/08

Informal sharing of initial results – Friday, 11/7/08

Final Report – Monday, 12/01/08

Poster Presentation - Final Class (Department Poster Session), Friday, 12/5/08

Choosing a Research Question


Begin by choosing a topic of interest to you related to climate change. From here, you need to develop a question you would like to answer. This will be the most difficult part of the assignment, and I suggest you refer to class readings, lectures, and discussions for ideas. First think of your interests and questions, then think of whether you might be able to answer your question using a either EdGCM or MAGICC/SCENGEN. Ultimately, we are somewhat limited in what we can explore using these models. I encourage you to explore the EdGCM website and read the EdGCM users manual. We will discuss ideas as a class prior to the ‘Research Prospectus’ deadline.

I. Research Prospectus (10pts)

You will submit one paragraph with your research question and a couple of sentences outlining why it is important or interesting, and what you will propose to do. You should also list two references of studies related to your idea. We will discuss your ideas as a class. Ideally, everyone will pursue a different question, so that we can learn the most from the model as a class.

Grading: You will receive full credit for submitting your idea on time. No credit otherwise.

II. List of Planned Experiments (20pts)

This will consist of filling out a table of all the parameters you plan to use in your experiments, (More information will be provided after you have submitted Project Ideas.

 III. The Rough Draft (30pts)

After we have agreed on the topic for your project, you will need to do some literature research. Has anyone else run this experiment, or similar one, in another model? What do observations and data tell you about what might happen in your experiment (if anything)? Your draft should be at least 3-4 pages in length (typed-double spaced), and will include:

· An introduction (with a statement of your question/hypothesis)

· The objectives of your research

· Motivation, and background literature (this part will be the bulk of it), 

· A short description of the model (EdGCM, MAGICC, etc), runtime specifications, and what parameter(s) you will be experimenting with (might best be done in a table format – adapted from your list of planned experiments). Also, which model output fields are you most interested in looking at? You MUST be as detailed as possible here. Describe exactly how you will design your experiment.

· At least 5 references (you must cite the work of others in the text of your proposal, and include a reference list at the end)

Please divide your paper into sections.

IV. Research and Update on Research Results (10pts)

There are a number of options for conducting research. If you have a fairly decent laptop or desktop, I encourage you to try to run on your own machine. Several of you may require the same control experiment – we will announce what experiments people need in class so that we can make the most efficient use of our resources. EdGCM has been installed on the Met Lab computers – Two machines will be set aside strictly for EdGCM use. I can also run some of your experiments (to your exact specifications) on my desktop machine, and provide you with a CD-ROM containing the results. 

We will discuss your results briefly in class, improvements you might make to the final, polished version of your paper, and what you might present in your poster.  This will be fairly informal, and really give you an opportunity to ask questions and consult with your classmates about what types of things to look at in the results, and what to write about in your papers.

V. The Final Paper (100pts)
Length: Must be at ~8-10 pages in length, typed, double spaced, 12 pt. font, and 1” margins.

General Format: Your paper will have a few basic elements (please include section headers in your paper!):

· An ABSTRACT – This is a brief (150-200) word summary of your entire paper.

· An introduction with your question or hypothesis, and why you consider this to be important or interesting.

· A discussion of motivation and background literature.

· Your methodology (description of the model and experimental setup, what machine you used, how long you ran the experiment, etc., how many experiments you ran)

· Your results (include plots and discussion of major changes you see in climatological fields)

· Discussion/conclusion (why did the model respond the way it did to the changes you imposed? Is this representative of the real climate, or is this a model artifact? How do your results compare with the results of others from similar experiments?)

· Conclusion and future work (what are the sources of error in your work? how could you have improved this study? how could this line of research be continued? What new questions have come up as a result of this work?)

· AT LEAST 7 References!!

Grading:  100 points possible. Your proposal will be scored according to the following rubric:

Met451: Climatology Research Report – Score Sheet (100 points possible)

	Content (70 total):
	

	Paper has a clear, concise question or hypothesis, and explains why this project is important and interesting (15)
	

	Paper discusses background science and work of others (10)
	

	Methodology (including a short description of model and experiments) is clearly described (15)
	

	Paper describes results and outcomes of experiments (20)
	

	Paper includes discussion of possible errors, future work (10)
	

	Writing (30 total):
	

	Format: Paper is divided into sections with headings; figures, results are clearly presented, labeled with captions (10)
	

	There are at least 5 references and they are cited throughout the paper (10)
	

	Overall clarity, word choice, organization, grammar (10)
	


VI. The Poster (40pts)


On the last day of classes, you will present your research at the departmental poster session. YOU MUST COME TO THE POSTER SESSION (Friday 3:30-5pm) TO RECEIVE CREDIT. At this time each of you will display your project on a 4 X 3 ft. poster (approximate size – this may vary). If you do not complete your poster prior to the start of the poster session, you will receive no credit (even if there is a problem with the printer!) 

Basic Elements in your poster:

· Size: 4x3 ft. (suggested). You may either make your poster from individual figures and sheets posted on cardboard, or use the large-format printer in the cartography lab and make your poster in Powerpoint. If you plan to use the large format printer, you NEED TO PLAN AHEAD, and print AT LEAST 3 DAYS EARLY. Whether you choose to use the hand-made ‘posterboard’ format or the large format printer will not make a difference in your grade.

· Title: Must be in a big font (30+)!

· Author: Your name, course and course number

· Introduction (no more than 200-250 words): Draw in your reader – explain the importance of the research and the major question(s) you’ve tried to answer

· Method: Describe your experiments and mention the model that you used - a table or bullet points will work well for this, but is not required. 

· Model Results
· Figures (choose figures that best illustrate the major conclusions, or most interesting results from your experiments)

· References

*Also, you need to be able to verbally explain your research and what you learned from it*

Websites with poster making tips (these websites will have more info than you need, but you might get some ideas from browsing):
Advice on designing scientific posters (lots of info, and some excellent pointers)

http://www.swarthmore.edu/NatSci/cpurrin1/posteradvice.htm
Making a poster in Powerpoint (mostly ‘how-to’s on using PPT)

http://creative.cisat.jmu.edu/faqs/buildaposterfrd.html 
Grading: 40 points possible, based on neatness, organization, and display of results, major conclusions, or finished product. Posters will be graded by other poster session participants (faculty and grad students) using the following rubric:

Climatology MET 451 – Poster Score Sheet (40 pts possible)

	CONTENT: 20pts
	Point Value
	Score

	Poster clearly explains the problem/motivation in the introduction/ References included
	6
	

	Method is outlined clearly and terminology defined
	4
	

	Results or outcomes are clearly described
	6
	

	Figures illustrate clearly the results
	4
	

	PRESENTATION AND FORMAT: 20pts
	
	

	Poster is neat and the font size large enough – a reader can follow the poster without verbal explanation
	6
	

	Tables and figures are labeled
	4
	

	Project title is visible and descriptive
	4
	

	Presenter is able to clearly articulate to others the problem/motivation, method, and results
	6
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