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This real world case study of Pacific Northwest forests is the core of our program.  During the past five years, canopy researchers at Evergreen and elsewhere have collected data at eight forested sites that range in age for 90 to 1000 years.  The objectives have been to study the structure of the forest canopy over time, both for individual trees and entire forested sites, and to study relationships between forest structure and forest function (e.g., interception of atmospheric nutrients, maintenance of biodiversity of particular taxa). 

The study also aims to develop appropriate quantitative definitions and indices of structural diversity so that hypotheses might be quantitatively tested, and to develop and extend a new categorization of forest canopy spatial relationships that might lead towards a synthetic theory of structure/function relationships in forest ecosystems.  A new objective of the work has been to use the results of this work to help resource managers make better decisions about managing our forested lands in Washington State.  

The learning objectives of this part of the program are 

1) to understand in depth a significant scientific study, 

2) to understand how information technology is used by practicing scientists,

3) to deepen and integrate your learning from other parts of the program, and 

4) via the term project, to gain experience working in a team to complete a significant project .  

By the end of the quarter, we expect you will be better able to work alone or in a small team to apply the concepts, skills and abilities taught throughout the program on a real-world problem.   

Expectations, Requirements, and evaluation criteria:  
To receive credit, students must attend the field trip, weekly lectures and workshops; complete weekly case study assignments as assigned in the Thursday labs, and complete a case study project at the end of the quarter.  You will also be asked to write a personal and extensive but informal evaluation of the case study project.  You will work with one other student on the weekly assignments, but can choose to work with one to three other students on the final project.  

The case study work will be evaluated on the basis of student participation in the case study activities (lectures, field trip, labs) and the project work.  

The weeks 1-8 case study work will be evaluated on how well the work reflects an understanding of the 1kcs study and of what each assignment is meant to teach, and the readability of the weekly report. 

Projects will be evaluated on 

1) the intellectual merit of the work – the extent to which it is interesting and scientifically viable, 

2) how well the work reflects and integrates and extends the other learning you did in the program, 

3) the quality of the written report and oral presentation, and 

4) the extent to which the team worked well together with each student contributing to the final result.   

After the field trip, in Week 3, you’ll hear much more about the project!

Tentative topics for weekly Case Study Lectures and Labs:

1. September 27-28.  Introduction to the Case Study.  Wednesday:  Lecture by Nalini Nadkarni, ecologist and co-Principal Investigator with Judy of the NSF-funded Canopy Database Project.  For Wednesday, read article by Bingham and Sawyer.     For Thursday Lab, we will look at simple aggregate statistics for the sites, and reason about them (worksheet available on the web site).  

2. Wednesday October 4.  All Day Field Trip to the Carbon River Field Site.  Meet at 7:15am at the Library circle.  Return by 6pm.   Be sure to wear hiking boots (or other sturdy shoes) and bring raingear, a pack with two (or more) quarts of water and lunch.  You should wear or bring a hat (for sun or cold, depending on the weather).  A brief introduction will be given in class on Tuesday morning.  Thanks to our drivers:  Kelly, Tue Le, Steve, Mark, and Jennifer.  
3. Oct. 11-12.  Calculating and Interpreting simple descriptive statistics (mean, STD, of dbh, age).  
4. Oct 18-19.  Community Diversity of Trees and Shrubs.  How does species diversity differ as forest sites age?   Shannon Diversity Index to calculate species diversity. 
5. Oct 25-26.  Estimates of Stand Structure.  Density of trees, canopy cover, estimates of age for overstory trees, percent cover by species of shrubs.  
6. Nov. 1-2.  Visual Estimates of Stand Structure.  Lecture:  Demonstration of CanopyView (Lee Zeman).  Lab:  Using Python, input stem data from the 1kcs studies.  Draw stem location on plot(s), stem (using dbh).  Represent canopy cover.  Estimate density by drawing the Thiessen polygons.

7. Nov. 8-9.  Study Design.  This week’s work is meant to help you refine the study design for your project.  Read VanPelt/Nadkarni’s paper Development of Canopy Structure, and the handout on study design.  Come to class with questions about the study design.  Lab:  data – validating data and “fixing” it.  

8. Nov. 15-16.  Forest Succession: Examining Forest Structure and Composition Through Time.  Using basal area to sample plant communities, and individual tree structure, try to determine differences in individual tree structure by age of stand.  Perhaps this lab will draw branch structure for several individual trees that students select as representative of each stand.  There might be some interesting fractal stuff we could do here.   

Nov. 22-23.  Thanksgiving.

Weeks 9 and 10 will be almost entirely devoted to your project work, which you will start in Week 4 with a brainstorming session.  
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