UNIVERSITY OF NORTHERN COLORADO

Paleoclimatology 452/552

EARTH SCIENCES PROGRAM




Research Project Assignment: Using NCDC Paleoclimate Data Archives, online paleomodel output, and/or simple climate models in an investigative research project

VALUE: 25% of your course grade

Goals for this Project: 

· Learn how to glean the most important/useful information from a scholarly scientific journal article and summarize this information in a way that supports your research.

· Learn how to download, analyze and compare paleoclimate data from proxies or models, OR learn to run a basic climate model and analyze the data it produces. Be able to make graphs, plots, and figures with the data and evaluate the data for robustness or flaws.

· Compare the data with that presented in the scientific literature, and interpret the data in the context of large-scale or long-term climate change.

· Write a clear and concise scientific research paper and present your research in a poster session

Topics:

You will choose one of three different types of projects (see the handout on Research Topics at the end of this doc):

Data analysis project

Model analysis project

Modeling with a simple model (UNEP, EdGCM, Spreadsheet)

We will discuss the topics in class, you’ll have an opportunity to consider which projects interest you the most.
You will complete your project in 3 stages, with the following deadlines (entire project is worth 30% of your grade):

Introduction and Literature review (3-4pages) Friday, 2/17/12

Data Analysis and Interpretation (3-4 pages)  – Friday, 3/30/12

Final Paper (7-10 pages – not including figures) – Friday 4/20/12 (Your final paper will basically include revised versions of the previous two short papers, with an abstract, expanded introduction, methods section, discussion and conclusion)

Poster Presentation – ESCI Poster Fest, Friday, 4/29/12 – 3:30pm

I. Introduction and Literature Review (20pts)

You will submit 3-4 pages (typed, double-spaced, 12pt Times font, with 1-inch margins, not including name and title of the paper). Introduce your topic, and provide a review of what is already known about this topic. You must cite at least 4 research articles published in scholarly journals or books that relate to your research question as references (SEE THE CITATION GUIDE AND NOTES ON PLAGIARISM). These must be references in ‘print’. If you download an article, or find one online, please reference the ‘print version’ of your article in your references. (Do not cite any lengthy dynamic URLs!)
Grading: You will be graded based on how thoroughly and clearly you introduce your topic and summarize the literature. You must write clearly in your own words and cite your references correctly!! Extensive quotes are considered plagiarism. Insufficient citation, or citing incorrectly is considered plagiarism. You will earn a ZERO on the assignment if there are any instances of plagiarism.

 II. Data Analysis and Interpretation (20pts)

In 3-4 pages (not including figures, tables, captions, your name, title of the paper, etc.), you will briefly describe your research question, your numerical model. You will discuss your data (where does it come from (include references!!!), who collected it (if not you), what time period is represented by the data, etc., your methods of analysis, and what you have found (you will likely need to include figures, plots, graphs)
Grading: You will be graded according to how clearly you have described your data, and the level of effort that has gone into your analysis.

III. The Final Paper (100 pts)
Length: Must be 7-10 pages in length, not including the title and abstract, typed, 12 pt. Times font, and 1” margins. If you’re short on space, you may include your title, references, figures, etc, on separate pages with >7 references from scientific journals.

Your research paper will have a fairly standard format (please label your section headings):

1.
Title – Make sure this is descriptive enough that someone who never reads your paper, or your poster, knows what it is about.

2.
Abstract - ~200 words summarizing your research project, methods, and the major conclusions of your research (write this AFTER you have finished everything else!)
3.
Introduction 


Includes an introduction to your research topic and a brief summary of your methodology.

4.
Background Literature Review

a) Provide a discussion of your topic in more detail than in the introduction. This will include a literature review, which discusses what others have said about the question you are addressing. Explain your motivation for pursuing this topic (not your personal motivation, but motivation in terms of benefits to society, or the scientific community)


b) Include here your hypothesis. Lay out your assumptions. Include diagrams, figures, whatever you need to clearly explain yourself.


c) Discuss alternative hypotheses proposed by others, or that you might have come up with yourself.

5. 
Research Methods


How did you carry out your research or your project? What resources did you use? What data sources? What models? How did you analyze the data – why did you focus on certain aspects of the data?

6.
Discussion of Results


Present your charts, plots, figures (not the raw data!) Explain what you have found. Does the data support your hypothesis, or the hypotheses of others? Why or why not? Did anything surprise you about the data? How can you explain it?
7. 
Conclusion 


 What is the primary conclusion of your research? What are some possible areas of future research? What new questions might arise? 

8. 
References – at least 7 of them!

If you include figures, these must contain a figure number, a caption, and a citation (unless you create the figure yourself).

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

Met452: Paleoclimatology Research Paper – 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 (10)
	

	Paper summarizes relevant background science and work of others, with proper citation (15)
	

	Description of methods, including data analysis or modeling is clear, checked for errors (15)
	

	Paper describes results or data analysis, refers to figures and /or tables, may compare with analyses of other researchers (10)
	

	Data explained in context of large-scale climate change. Potential flaws in methodology or reasoning are discussed. Hypothesis has been confirmed or denied – reasoning is justified (10)
	

	Writing (30 total):
	

	Format: Paper is divided into sections with headings; figures, results are clearly presented, labeled with captions (5)
	

	There are at least 7 references and they are cited correctly throughout the paper. Reference section is correctly formatted, references are from reliable sources (10).
	

	Overall clarity, word choice, organization, grammar (15)
	


IV. The Poster (40 pts)


The Earth Science poster fest will be an opportunity for you to present your project in a poster format. You will need to be able to verbally explain your poster to anyone who walks by.

Basic Elements in your poster:

· Size: 3x4 ft. (suggested). You must use the large-format printer in the cartography lab and make your poster in Powerpoint. You NEED TO PLAN AHEAD, and try to print AT LEAST 2-3 DAYS EARLY. 

· Title: Must be in a big font (24+)!

· 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 hope to answer

· Methods: Describe your methods - a table or bullet points will work well for this.
· Data or outcomes of the research
· Figures (choose any that help illustrate your results!!)

· References

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 (a short video – you can probably also find this on YouTube)

http://undergradresearch.missouri.edu/resources/powerpoint-video.php 
Grading: 40 points possible, based on neatness, organization, and display of results, major conclusions, or finished product. Half of your poster score will come from your classmates – the other half will be graded with the following rubric.

Paleoclimatology MET 452 – 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
	

	Potential results or outcomes are included
	6
	

	Figures help clarify method and background
	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
	


NOTES ON PLAGIARISM – Note, none of the data is your own, unless you have run a model!! You must properly cite everything – or it will be considered plagiarism. The consequences of plagiarism are an F on the assignment and a memo will be sent to the Dean of Students.

Research Topics
The research questions listed below have been chosen, in part, due to the fact that there is some interesting data to examine, or they pose questions that can be addressed in a climate model. Each project may require different tools for data analysis or modeling. There is no one right way to approach a topic. The question has been listed, along with a link to the data or model you may choose to use to help you answer the question. You may wish to check out the data before choosing to do a project.

Ideally, I would like everyone to work on a different project. Choose your top three projects – if someone else has chosen your top choice as theirs, I will randomly select which person will pursue the project. There is room to change the focus of your project as you go along! As I have not looked at all the data I’ve pointed you toward, I won’t know how you will best answer your research question. I’m here to provide suggestions and point you toward resources, but I won’t have all the answers.
Part of this project is learning how to interpret and with unfamiliar data. Another aspect of this is learning how to support your work with primary scientific literature.

You also have the option of choosing your own research topic, but this must be done early in the semester and you must obtain my approval.

EVERY project MUST have some component of data and/or model analysis!

Projects tend to fall into three categories:

(1) Data analysis projects

These projects generally use data from the National Climate Data Center:

http://www.ncdc.noaa.gov/paleo/data.html
http://www.ncdc.noaa.gov/paleo/forcing.html
(2) Model analysis projects: These projects use model output from numerical climate modeling experiments that have already been completed. Model output is available online (or, in some cases, from Dr. Shellito)

(3) Modeling with a simple model: These projects require the use of a climate model to help answer questions. Models: UNEP Java Climate Model, EdGCM, Excel Spreadsheet. UNEP model is available on line, EdGCM is available in the MET lab, some Excel models are available online – or can be made on your own.
Data Analysis Projects (possibilities are endless – these are just a few ideas)

(1) How have Swiss glaciers retreated and advanced over the past 500 years, and what climate forcing factors may have contributed to each of these advances?
http://hurricane.ncdc.noaa.gov/pls/paleox/f?p=519:1:1428138563235429::::P1_STUDY_ID:5411
(2*) How does pollen abundance in Alaska (could pick another location, such as the Andes or the Alps…) change over past 10,000 years, and what are the implications for northern latitude paleoclimate (or southern latitude, if you’re in the southern hemisphere)? (See: http://www.ncdc.noaa.gov/paleo/data.html - Scroll to ‘Pollen’, click on ‘LIST’)

(3) Choose three locations in Europe and describe the lake level changes reported by Yu et al. (1995). (http://www.ncdc.noaa.gov/paleo/lakelevel.html - Click on: Lake Level Histories for Europe and  Description  Yu et al. 1995 ) Discuss how lake fluctuations in these different locations agree or disagree. Develop a hypothesis based on your understanding of paleoclimate for why these lakes did or did not fluctuate simultaneously. (Be sure to support that hypothesis with other studies)

(4) How well does the 1500 year record of tropical Atlantic hurricane activity correlate with the 1000 year record of El Nino?

http://www.ncdc.noaa.gov/paleo/pubs/mann2009/mann2009.html 

http://hurricane.ncdc.noaa.gov/pls/paleox/f?p=519:1:986002245674529::::P1_STUDY_ID:11194
and/or

http://hurricane.ncdc.noaa.gov/pls/paleox/f?p=519:1:6948960350335200::::P1_STUDY_ID:12203
(5) Is there a correlation between rainfall in equatorial Africa and tropical Atlantic cyclones in the past couple thousand years?

http://www.ncdc.noaa.gov/paleo/pubs/mann2009/mann2009.html 

and

http://www.ncdc.noaa.gov/paleo/pubs/bonnefille2000/bonnefille2000.html
(6) How well does fire history in North America correlate to temperature and precipitation?

(7) Do times of drought in Asia correlate with times of drought in North America, and can we identify a driving factor for this?

http://www.ncdc.noaa.gov/paleo/datavis.html
(8*) Choose to examine a record of trace aerosols over a past time period (see: http://www.ncdc.noaa.gov/paleo/forcing.html - then scroll down to ‘Trace Aerosols’ for data). What implication does this record have for climate during this period? Also choose some proxy record that depicts climate over roughly the same period (see: http://www.ncdc.noaa.gov/paleo/data.html - You have lots of options!) Does the climate depicted by the proxy record verify that implicated by the record of trace gases? 
(9) Compare two different reconstructions of El Nino over the past 1000 years. How do they differ? What implications are there for South American climate? (See: http://www.ncdc.noaa.gov/paleo/data.html - next to ‘Climate Reconstructions’ click on ‘LIST’)
Climate Model Analysis Projects (using data someone else has produced)

(1) What do geologic studies tell us about the climate of North America during the last ice age, and how do model results support the geologic data (if they do)?

http://www.cesm.ucar.edu/working_groups/Paleo/experiments.html
(2) At about 6000 years ago, Earth reached its maximum insolation. How did the climate of this time compare with that of the Pre-industrial era? http://www.cesm.ucar.edu/working_groups/Paleo/experiments.html 
(3) How sensitive was Eocene climate to carbon dioxide? (See Dr. Shellito for model output)

(4) Compare climate model output from the Younger-Dryas event (~12-14kya) with that from the Holocene thermal maximum (6kya) or that from the present. (http://www.ncdc.noaa.gov/paleo/modelvis.html )
Climate Model Projects

(1) Neoproterozoic Earth: Snowball, Slushball, or something in between? (Use an Excel spreadsheet model – i.e., a 2-D climate model - to explore thresholds for which Earth could have been completely glaciated. Dr. Shellito can help you find a model)

(2) Some researchers have suggested that Earth had a very high obliquity until about 500 Ma. Run a test case with EdGCM (http://edgcm.columbia.edu/ ) using a value for obliquity that has been suggested in the literature to determine how climate would be different in the case where earth was at high obliquity.

(3) How much does eccentricity affect climate? (Could use EdGCM or simpler Excel model to explore this)

(4) How did the rise of land plants affect climate? (Could use EdGCM or simpler Excel model to explore this)

