Modeling Earth Systems
Final project assignment

Now that you are experienced modelers, it is your turn to create a model of a system of interest to you. This assignment is designed to ensure that you have met the following course goals: 
· Students will be able to create a model of a dynamic Earth system.
· Students will be able to use a model to make a predictive hypothesis and then test that hypothesis through experimentation.
· Students will be able to critique and make judgments about the uses and limitations of models.
· Students will be able to explain the main components, feedbacks, and forcings of the global climate system, including the role of humans as one of the principal forcings.
Toward this end, any system you choose should be related in some way to the climate system, and incorporate at least some analysis of the effects of human impacts on this system. Since the climate system is intimately connected to many Earth processes and systems, and since humans play a large role in shaping the natural environment, these criteria should be easy to meet! For example, many biological, social, or economic systems would fit these criteria just as well as surface Earth systems. Finally, it is possible that you will choose a great topic that turns out to be intractable, or beyond my ability to help you. Do not worry about this. You can meet the goals of this assignment without a working model as long as you put in a sustained, genuine effort, and write a paper that thoroughly examines the reasons why the model did not work the way you envisioned. 

Deliverables (descriptions below):

1. Model (STELLA file)
2. Presentation, in class on the last day of class
3. Paper (due XX/XX/XX)
4. Op-ed (due XX/XX/XX)

Model: provide me with your model file(s), annotated where necessary. If you made multiple versions of the same model (for example, adding components), you may turn in multiple files, or one master file that is annotated to show how systems were added to one another.

Presentation and paper: The presentation should be ~15 minutes in length, including time for questions. The paper should be between 12-15 pages, assuming it is typed and double-spaced, with 1” margins and 12-point font. The following sections should be included in each:

1. Describe the problem of interest, including your hypothesis, and the societal or human dimension of the problem. Include a thorough description of the system you are modeling and how it functions.

2. Describe the model you have created, including all of its different components (i.e., reservoirs, flows, mathematical relationships). Where possible/relevant, use specific modeling terminology we have learned throughout the semester, such as: feedbacks (either positive or negative), forcings, etc. Include your model graphic in both your paper and your presentation, so that we can see how the model was created. In the paper, you (and the instructor!) may find it helpful to annotate your model on the page. Please also give the values for the reservoirs, flows, and equations used in converters, explaining where you acquired the information. Be sure to thoroughly cite the works from which you are taking values and equations in your paper.

3. Describe the experiments you carried out with the model and give the results of those experiments. Include your interpretations where appropriate, and your assessment of whether or not these results are reasonable as compared to the “real world.” This would also be a good place to discuss any relevant limitations of your model.

4. Propose future enhancements/refinements/experiments that might be done to/with your model.

5. Reflect on two aspects of your project. First, discuss how the models from earlier in the semester helped you in the independent modeling project; use specific examples. Second, discuss at least one difficulty you encountered in the final project and how you attempted to overcome it, whether or not you were successful. 
Op-ed: This is your chance to publicize your results! Write your own op-ed for publication in a major national or international newspaper (think New York Times, Wall Street Journal, the Guardian, etc.). The goal of the op-ed is to describe to the reader the impacts of humans on your system as suggested by your model; if appropriate, the op-ed also can advocate for a policy position based on the results. The short length (700–800 words) means that you will need to distill the most important points of your project into something readable by someone with little to no background on your system. You will find several examples of op-eds related to climate/science on the course site. Use these and/or others to explore how different authors describe science to the general public. 

Interim deadlines: NOTE: this is a suggested schedule for the instructor. Please replace week #s with actual dates that work for your course. 

· Modeling topic due: (6 weeks before end of class, assuming a 13-week semester)
· Bibliography of sources used to construct the model: (5 weeks before end of class)
· In-class work: (class meetings for the two weeks preceding the final week of class). This is to give the students some class time to work on their models when the instructor is present. 

[bookmark: _GoBack]Here is a list of potential topics if you are having a hard time coming up with your own idea:
· Eutrophication of a lake or estuary
· Stream flow/hydrographs
· Biocontrol of invasive species
· The carbon cycle (or a subset of the carbon cycle) and human impacts on it

g s
frepsiiian

T g et ot e o ek o e

+ St il st e sl e s

5t et e i coponts st gl
Don e s ol 4 10 1 0

oot e s b e o s o e e S
o e e oo s e o
e e o g e o s ety e
o e, oy B L.t i U e T 5
i s, e S el oty e Yo et
o o o gt s AR a1 i Sy 1 o Bnt
et by i e ot e o 41

[R—

e ———

5 poe 300
sttt}

e e s o s, e e, st i

T o g o o

st g e et it 1 s rth gt
Rl b rmer 12 1 e, gl s s st
g 2 1 o . e g ers oo ot

5 Ot e ot st g s st sl

e e I s o o e v e
et



