Fall 2008 Syllabus for

QUANTITATIVE ENVIRONMENTAL MODELING

GEOG260, GEOG360, IDCE367, ID260 
DESCRIPTION

This course investigates the quantitative and qualitative uses of computer-based models to guide policy in human & environment systems. Students learn to think with a systems perspective while translating their own conceptual models into mathematical models into computer models. We have both lab sessions in a computer room and lectures & discussions in a classroom. The course culminates in written and oral presentations. Students gain technical proficiency in the computer language Visual Basic for Applications (VBA). Prerequisites are proficiency in Excel and knowledge of pre-calculus mathematics. Familiarity with GIS is helpful but not required. This course serves as either a specialization or skills course in the Geography major. The course counts as a policy course for the GISDE program. Course materials are posted at http://bb.clarku.edu/.
TIME&PLACE
Tuesdays & Thursdays 9:00am-10:15am, room 102 Jonas Clark
LABORATORY
J K Wright Laboratory is reserved for us during class time
PROFESSOR
Robert Gilmore Pontius Jr (rpontius@clarku.edu)
OFFICE
102 Jefferson Academic Center, Thursdays 3PM-5PM, 508-793-7761

CALENDAR

T SEPTEMBER  2 Discuss Syllabus, Introduction to Modeling with Hall 2000
R SEPTEMBER  4 Deaton & Winebrake pages 1-23, start assignment 1
T SEPTEMBER  9 in lab for assignment 1
R SEPTEMBER 11 in lab for assignment 1, get readings (last day to add/drop)
T SEPTEMBER 16 answer questions on assignment 1, discuss maths1.xls
R SEPTEMBER 18 assignment 1 due, start assignment 2
T SEPTEMBER 23 return assignment 1, discuss VBA and maths1.xls
R SEPTEMBER 25 Polsky intros project starting at 9:10am, Pontius in MO
T SEPTEMBER 30 discuss VBA and maths1.xls, Tufte 1983
R OCTOBER    2 assignment 2 due, start assignment 3
T OCTOBER    7 return assignment 2, in lab for assignment 3
R OCTOBER    9 in lab for assignment 3
T OCTOBER   14 assignment 3 due, assignment 4 in lab, Morgan&Henrion220-240
R OCTOBER   16 Pontius in MN, Rakshit presents
T OCTOBER   21 return assignment 3, Blankenship and Thomas 1977

R OCTOBER   23 assignment 4 due, Brown et al. 2007
T OCTOBER   28 return assignment 4, Meadows et al. 2004
R OCTOBER   30 www.metrofuture.org
T NOVEMBER   4 Hall 1988
R NOVEMBER   6 Pontius et al. 2008, 2009
T NOVEMBER  11 Castella and Verburg 2007
R NOVEMBER  13 research proposals due, Morgan and Henrion 1990 p.1-46
T NOVEMBER  18 return and discuss research proposals 
R NOVEMBER  20 Lee 1973
T NOVEMBER  25 Ackerman et al. 1974
R NOVEMBER  27 Ackerman et al. 1974
T DECEMBER   2 Course Evaluations, Hall 2000
R DECEMBER   4 Oral presentations of research
T DECEMBER   9 No Class due to Monday Class Day
R DECEMBER  11 Preparation for final exam (last day to withdraw for grads)
F DECEMBER  16 Final Exam 8AM-10AM
M DECEMBER  22 Written Papers Due at noon

REQUIRED READINGS

1. Deaton, M.L. and J.I. Winebrake. 2000. Dynamic Modeling of Environmental Systems. New York: Springer. Pp.1-23, 66-94.
2. Tufte, E. 1983. The Visual Display of Quantitative Information. Cheshire CT: Graphics Press. Pp.53-77.

3. Morgan, G. and M. Henrion. 1990. UNCERTAINTY A guide to dealing with uncertainty in quantitative risk and policy analysis. New York: Cambridge University Press. Chapters 1-3. Pp.1-46, 220-240.
4. Blankenship, J. and R. Thomas. 1977. "Demographic Impact of Introducing Modern Medicine to a Subsistence-Level Agrarian Population: A Simulation". Environmental Management, 1(5). Pp.401-417.

5. Meadows, D., J. Randers, and D. Meadows. 2004. Limits to Growth: The 30-year update. White River Junction VT: Chelsea Green Publishing Co. Pp.iii-16,235-263,285-293. Marsh HD 75.6 M437 2004.

6. Brown et al. 2007. Baselines for land-use change in the tropics: application to avoided deforestation projects. Mitigation and Adaptation Strategies for Global Change 12: 1001-1026.

7. Hall, C. 1988. An assessment of several of the historically most influential theoretical models used in ecology and of the data provided in their support. Ecological Modeling 43. Pp.5-31.

8. Pontius Jr, RG, W Boersma, J-C Castella, K Clarke, T de Nijs, C Dietzel, Z Duan, E Fotsing, N Goldstein, K Kok, E Koomen, C D Lippitt, W McConnell, A Mohd Sood, B Pijanowski, S Pithadia, S Sweeney, T N Trung, A T Veldkamp, and P H Verburg. 2008. Comparing the input, output, and validation maps for several models of land change. Annals of Regional Science, 42(1): 11-47.

9. Pontius Jr et al. in press. Lessons learned from a cross-case comparison modeling exercise. in Floor Brouwer and Stephan Goetz (eds.) The dynamics of land use and ecosystem services; a transatlantic, multidisciplinary and comparative approach.
10. Castella, Jean-Christophe and Peter H. Verburg. 2007. Combination of process-oriented models of land-use change in a mountain area of Vietnam. Ecological Modelling 202: 410-420.

11. Lee Jr., Douglass B. 1973. Requiem for Large-Scale Models. Journal of the American Planning Association 39(3): 163-178.

12. Ackerman, B., S. Rose-Ackerman, J. Sawyer Jr and D. Henderson. 1974. The Uncertain Search for Environmental Quality. New York: The Free Press. Pp.1-78. Goddard and Marsh HC107 A123 P552.
13. Hall, C. (ed.) 2000. Quantifying Sustainable Development: The future of tropical economies. San Diego CA: Academic Press. Pp.121-156.
SOURCES FOR HELP CONCERNING SOFTWARE
1. Walkenbach, John. 2004. Excel 2003 Power Programming with VBA. Indianapolis IN: Wiley. ISBN 0764532634.

2. Jacobson, Reed. 2001. Microsoft Excel 2002 Visual Basic for Applications: step by step. Redmond WA: Microsoft Press. ISBN 0735605939.
3. Razavi, Amir. 2002. ArcGIS Developer's Guide for Visual Basic Applications. Canada: OnWord Press. ISBN 0766863255.
FORMER STUDENTS HAVE FOUND THE FOLLOWING USEFUL FOR VBA
http://www.mindspring.com/~tflynn/excelvba.html
http://www.vba-programmer.com/
http://www.excel-vba.com/
http://www.geocities.com/WallStreet/9245/
http://www.fontstuff.com/vba/vbatut01.htm
http://www.fontstuff.com/vba/vbatut08.htm
http://www.fontstuff.com/ebooks/free/index.htm
ASSIGNMENTS






40% of final grade

Assignments are due in class on the due date by 9:00AM according to www.time.gov. Assignments and other deliverables are penalized for lateness at 2 percentage points per day. All assignments must be printed on paper and stapled. Late assignments should be placed in the professor’s mailbox in the Geography Department. The date of submission is the date that the printed paper version is submitted.

EXAM








20% of final grade

The final exam covers the entire course, including students’ oral presentations. It has short essay and multiple choice questions. It focuses mostly on the readings.
RESEARCH PROJECT

The purpose of the research project is for you to build your own model and to communicate what we can learn from it. Each project must demonstrate competency in written, spoken, and numerical language, especially in the communication of ideas graphically. Your project must have at least 5 references to professional literature. You are encouraged and might be required to collaborate with classmates.

Written Proposal for Research




5% of final grade

Write a proposal for your research project. The proposal should state your idea, and how your idea satisfies the requirements. Your proposal should specify your data and references. It should have a diagram to show the flow of the analysis and it should have an outline of the computer code. You should also have a time line that gives dates at which you expect to finish each stage of your project. This proposal should be 5 pages of double-spaced text. It should have additional pages of tables and figures. You should be able to describe the format of the figures that will tell the story in your final report.
Oral Presentation (approximately 10 minutes)

15% of final grade

You will make a professional presentation to the class concerning your project. Your oral presentation must show that you have incorporated the feedback you received on your written proposal. You are expected to dedicate a substantial effort to prepare for your oral presentations. You will be graded on presentation quality and content. Conform to guidelines that the professor will supply about clarity in presentation. You will be graded on pronunciation, posture, poise, punctuality, professionalism, and PowerPoint.

Final Written Report 





20% of final grade

Submit a final report in the form of a scientific paper. Use the format of format01.doc. It should include the following in order: Title, Abstract, Keywords, Introduction, Methods, Results, Discussion, Conclusion, References, Tables, and Figures. Put your tables and figures at the end of the document, not embedded in the text. Conform to guidelines that the professor will supply concerning clarity in writing. There should be 7-10 pages of double-spaced text, not including citations, tables, figures and appendices.

Graduate students must receive a grade of at least B- in order for the course to count towards graduation. The Add/Drop date is 11 September 2008, which is the date you begin officially to commit to pay tuition irrevocably. The last day to withdraw with a grade of W is 6 November 2008 for undergrads and 11 December 2008 for graduate students. You are required to attend every class on time. If you will be absent, then send the Professor and the Teaching Assistant a message that states the reason, preferably before the absence.
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