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About this course 

Based on the analysis of the geologic record, it is well accepted that the Earth’s climate is unstable. 

Understanding how climate has changed, what the impacts of these changes were and what caused these 

fluctuations is a fundamental goal of the earth and environmental sciences.  Recently, this area of inquiry has 

taken on new significance with the recognition that global human-induced climate change is one of the 

greatest potential environmental problems of the coming century.  This recognition has accelerated the 

scientific study of climate and the entire field has developed significantly over the past two decades.  

Furthermore, it promises to be an important area of inquiry with broad policy implications in the future.  

International, national, regional and local policies are being developed that are based on expectations of 

future anthropogenic climate change. 

 

In this course we will introduce the scientific issues surrounding our planet's climate and potential human-

induced changes. In particular, we will examine the scientific basis for climate change forecasts and learn 

how to interpret the geologic record of the earth’s climate. The list of topics to be covered is below and will 

be discussed on the first day of class.  You should note that what we are covering in this course is scientific 

issues.  We are explicitly avoiding extensive discussion of the public policy implications of climate change, 

the economic and social impacts.  This is due to a lack of time and expertise.  If one of you wishes to 

explore this more thoroughly you can do so as part of your term paper. 

 

Climatology as a field changes extremely quickly.  Unlike many upper level science classes, what was barely 

understood 10 years ago may now have reached the level of textbook dogma.  Climate change is obviously 

in the popular press a lot nowadays.  It is also big in the scientific literature.  There are whole journals 

devoted to technical articles on climate, and the volume of related material published every year could fill up 

many linear meters of shelf space in a library.  For that reason, we can only scratch the surface and give you 

an introduction to some of the important topics people are interested in.  We will address a small subset of 

the primary literature concerning climate change as part of class discussion. Your instructors have expertise 

in a couple of narrow areas related to climate change (ocean circulation and hydroclimatology).  There are 

many areas were we know hardly any more than you as students do. This course will be as much an 

education for us as it will be for you. 



 

In light of the wide-ranging nature of the subject of climate change, the main goal of this class is for 

you to be able to read, understand, and synthesize climate change research from the peer-reviewed 

literature. 

 

----------------------------------------------------------------------------------------------------------------------- 

 

Evaluation of Your Work 

 

All work in this course will be officially handed in electronically via the class Moodle web page, which is 

accessed at gly420.com.  You will need to create an account for yourself using your UNCW email address.  

In addition, for some longer assignments, the instructors may ask you to hand in a paper copy for their 

convenience.  Copies of presentation Powerpoints will be uploaded to Moodle as well.  NO LATE WORK 

WILL BE ACCEPTED FOR ANY ASSIGNMENT. 

 

For the data analysis and term paper assignments, you may work alone or in groups of up to 3 students.  All 

students in a group will get the same grade. 

 

Your grade in this course will be based approximately on six items: 

 

One mid-term (20%) and a final exam (20%):  The exam dates are shown above and may consist of in-class 

or take home portions. 

 

Term paper and oral presentation (20%)  See below. 

 

Literature synthesis assignments (10%)  You will periodically be given articles from the primary literature 

and required to summarize the main findings of the work.  These papers will be discussed in class and the 

summaries will typically be due the next class period.  In addition, you will be asked to submit 3 discussion 

questions related to the paper before the class where the paper will be the topic.  Students enrolled in this 

course at the 500 level will also be required to lead  a class discussion for one paper.  Discussion leadership 

will be evaluated the same as paper summaries. 

 

Data analysis assignment (20%)  See below. 

 

Subjective evaluation (10%)  This is used by the instructors to count such things as class participation, in- 

class discussion of papers, and preparation. 

 

 

Term Paper 

 

We are requiring that you select any topic of interest to you that relates to this course and prepare a 

5-7 page (400-level students) or 8-10 page (500-level students) paper on that topic.  As the course goes 

along, we will cover in more detail what the format of the paper should be, and what research materials you 

can find in the library and on the Internet. 

 

In addition, you will present your findings in a 15-20 minute oral presentation to the class. The student 

presentations will take place during the last class of  the semester and the final exam period. 

 

This assignment is your opportunity to delve into the literature and learn something on your own.  It can be a 

topic we cover in class, as long as you are learning about it in more depth and detail.  The paper should 

include at least 5 major references from the peer-reviewed literature. You are required to hand in a one 

page summary of your potential paper topic, a list of potential references and a detailed outline of 



your paper by October 15.  This will provide approximately 1.5 months of preparation time for your 

presentation and final paper.  The summary should include discussion from at least one of the references you 

plan to use in your final paper.  The summary will be graded as part of your term paper, and factored into 

your subjective evaluation.  The summaries may be handed out to the class for discussion.  The instructors 

reserve the right to ask you to change your term paper topic based on our reading of the summary.  In order 

to get you started with your paper, the instructors will be available for meetings with students or 

groups the week of October 20 to discuss your term paper topic, research strategies and presentation. 

 

Your term papers are due December 1 (our last day of class).  If you wish, you may hand a draft of your 

paper in early.  We will comment on it without grading and hand it back to you.  There is no due date for 

this, but we will ask for at least a week to look at it.  You will then need to make changes in it.  So if you 

wish to do this, we would advise handing it in at least two weeks before the due date. 

 

 

Data Analysis Assignment 

 

In order for you to get a sense of how climate change data are evaluated, we ask you to complete the 

following assignment.  If you like, you may work on this assignment in groups of up to 3 students.  All 

students in a group will get the same grade. 

 

You will select two related time series datasets of climate significance and write a report on them.  Call one 

the primary and the other the secondary for definition.  Which datasets you choose is up to you, but they 

should measure some indication of climate change.  There are zillions of them available.  Examples include 

sea level, atmospheric pressure, surface temperature, rainfall, river discharge, ice cover, etc.  Your 

instructors can help you find something suitable. 

 

For each of your datasets, you should answer these questions.  What do these datasets measure, and how do 

they indicate climate change?  What agency or individual is responsible for the measurement and has this 

changed over the length of the record?  Is time measured directly, or is there some proxy for it (i.e. core 

depth)?  What instrumentation is used to make the measurement?  Be as specific as possible, with 

instrument model numbers and any other detail you can find.  How have measurement techniques changed 

over the length of the record and how might these changes have affected the accuracy of the measurement?  

Find peer-reviewed articles which use or reference your particular datasets (best), or similar alternative 

datasets (acceptable).  What types of analyses do these authors do using the datasets and what conclusions 

do they draw? 

 

Plot your datasets up as a function of time.  Examining your data, identify a few specific events in the 

record, and associate these with some historical event as documented in another way.  Identify a few 

different time scales of variability, i.e. daily, seasonal, decadal, etc.  What might this variability be a result 

of? 

 

Calculate the correlation between the primary and secondary datasets.  (You may need to interpolate on of 

the time series onto a common time interval.  Explain how you did this.)  Give some interpretation of the 

correlation if possible.  Make a scatterplot of one dataset against the other and interpret.  For students at the 

500-level, you should go beyond this to a deeper interpretation of the meaning of your datasets and what 

they tell us about the way climate change is measured, how it is interpreted or what it may mean to society.  

This part is of necessity open-ended, and what you do depends on what dataset you choose. 

 

Write what you have done in a report and hand it in on October 1.  There is no strict page number 

requirement for your report, but it should be no longer than 5 pages not including the figures you create.  In 

addition, you are required to create a scientific poster based on your findings.  You poster will be shared 

with the class on October 1. 


