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Lesson Plan—Modeling (Drifters)
Summary

We use models to understand and predict behaviour. We model the weather; designs for ocean going ships, airplanes, bridges and automobiles. The dynamics associated with the movement water in a river estuary is the focus of this investigation. In this lesson we are going to look at the process of creating a model for tracking a particle in the Columbia River estuary. 

The utility of this model is varied. One use might be predicting what would happen to an oil spill in the mouth of the Columbia River. 

Key Concepts
· Determining what variables are important to establishing a model – determined by identifying what problem you are trying to solve.
· Designing and creating the equipment to collect the data – engineering & technology.
· Sorting and reviewing the data associated with water movement in and around the Columbia River estuary.
· Establishing a model (determining the best type) that will predict the behaviour of the water.

· Collecting data to test the effectiveness of the model selected.

· Evaluating the model to determine if it is useful in predicting locations for drifting particles.
Objectives

· Identify the variables that effect drifting particles in and around the Columbia River estuary and the coastal margin of the Pacific Ocean. 
· Use data available at the CMOP, MBARI and other websites to identify patterns Observe the model created by the researchers at CMOP and MBARI and evaluate the predictability of the model.
Procedure (group/individual work) – Reverse engineering
1. Review the following and answer the following questions:

http://ocgweb.marine.usf.edu/~liu/Drifters/latest_rtofs.htm
2. Review the animation and answer the following questions: http://www7320.nrlssc.navy.mil/hycomGOM/navo/glfmexspdcur_nowcast_anim30d.gif
a. What variable is on the x-axis?
b. What variable is on the y-axis?
c. What variable is represented by the colors?
d. Use any strategy to determine where this animation is on the earth?
3. Review the animation and answer the following questions: http://www.stccmop.org/datamart/virtualcolumbiariver/forecasts/products?fcast=f22&run=today&type=trans
a. What variable is on the x-axis?
b. What variable is on the y-axis?
c. What variable is represented by the colors?
d. Use any strategy to determine where this animation is on the earth?

4. Read the article http://seacoos.org/Data%20Access%20and%20Mapping/Currents_product_desc/ and answer the following questions:

a. Describe the two forces drive surface ocean currents.
b. What role does friction play in causing wind generated surface currents?
c. What is the Ekman Spiral?
d. What is the Coriolis effect?
e. Where does the Coriolis Effect have the strongest?
f. What is geostrophy?
g. What causes the Gulf Stream?
h. What does the term “multilayered ocean” mean?
i. After reading the section on How to Read a Current Vector go back to the website in number 2 above and revisit question c.
j. How do oceanographers gather data and insure quality control?

5. Review the animation and answer the following questions: http://www.stccmop.org/datamart/virtualcolumbiariver/forecasts/products?run=today&type=station&station=hmndb&filevar=1&fcast=f22
a. What variable is on the x-axis?
b. What variable is on the y-axis?
c. What is represented by the colors?
d. What can you determine by evaluating this graph?
6. Oil Spill Simulation Columbia River Estuary - Columbia General NOAA Oil Modeling Environment, http://www.iosc.org/papers/00891.pdf & http://response.restoration.noaa.gov/book_shelf/708_CRE4.mov
Assessment

· Performance— Students will demonstrate knowledge of the process of creating models and be able to explain how models may be used to predict events.
· Product— Students will ultimately identify some problem of concern that they have either individually or in groups and go through the process of identifying variables, designing an experiment to test the variables, collecting data, using accepted statistical analysis procedures to evaluate the data, and finally discussing how a model might be created to predict future events.
· Assessment – Students will be assessed on their ability to complete the items identified in the Product section above.
Additional Resources
· Drifters and Particle Tracking, Charles Seaton, http://www.mbari.org/earth/2010/schedule10.htm
· Particle Cloud Animation: http://www.stccmop.org/~pturner/drogs3.avi 

· Science and Technology University Research Network (SATURN): http://www.stccmop.org/saturn
· Virtual Columbia River: http://www.stccmop.org/datamart/virtualcolumbiariver
Extension: Modeling – Ecosystem
· Qualitative Stability and Ambiguity in Model Ecosystems, vol. 161, no. 6 the American Naturalist June 2003
· Loop Analysis, http://www.ent.orst.edu/loop/default.aspx
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