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September 12, 2008

Geo 538 – Ecosystem Informatics Boot Camp – Fall 2008 -- Syllabus

Instructor:
Julia Jones, Geosciences


Katherine Hoffman, Geosciences

Objectives:
(1) introduce faculty and students

(2) develop common vocabulary

(3) examine diverse career trajectories
(4) follow life cycle of a data point


(5) learn interdisciplinary collaboration strategies

Grading:
Five assignments:
(1) Faculty career development notes 


(2) Research life cycle notes from field visits
 (3) Glossary



(4) Group project – temperature, climate
(5) Essay on interdisciplinary collaboration

Readings:
Papers on interdisciplinary collaboration at: http://ecoinformatics.oregonstate.edu/interdispapers.html
Monday Sept 15

Field trip themes: research life cycle; uncertainty and scaling; old-growth forests, metapopulations and meadows, spatial disturbance, stream restoration, computer visualization, hillslope hydrology

Field sites: Concrete bridge, Lookout Meadow, Watershed 10

Speakers: Jones, Dietterich, Borer, Johnson,  Frueh, Graham, Moore

Evening: small group discussions: career development, collaborative experiences

Tuesday Sept 16

Field trip themes: Airflows, climate change, carbon cycling, sensor nets, spatial metapopulation dynamics, stream restoration, automated outlier detection, urban growth patterns, species mapping.

Field sites: Watershed 1, log decomp or ref stand 2, Blue River face, Lookout Creek at headquarters

Speakers: faculty: Bond, Harmon, Bokil, Gibson; students:  Dereszynski, Donkor, Kugler, Lettkeman, Morin

Evening: small group discussions: career development, collaborative experiences or begin projects

Wednesday Sept 17

Field trip themes: Dynamics of species in landscapes; flow of water and nutrients in streams; probabilistic modeling of ecosystems and landscapes; fire history and landscape dynamics; invasive species 

Field Sites: Watershed 3, Carpenter Lookout

Speakers: faculty: Betts, Haggerty, Thomann, Waymire, Smythe, ; students: Tepley, J. Zarnetske, P. Zarnetske, Matt Clotheir, Chris Graham, Nicole Czarnomski
Evening: Student projects – uncertainty, scaling issues in detecting climate trends

Thursday Sept 18

Student projects – uncertainty, scaling issues in detecting climate trends

8-12: Students work on projects; 1-3: Presentation of student projects

3: depart for Corvallis

Geo 538 Assignments – Fall 2008

Assignments are due by Monday Sept 22 by noon.  All pieces of the assignment should be grouped and given to Katherine Hoffman in Wilkinson 104.  They may be in electronic or hand written form.

1. Research life cycle notes.  Based on our field sessions, prepare one+ page of notes for each field session (total of six; Mon PM, Tues AM, Tues PM, Wed AM, Wed PM) in which you attempt to trace the steps of the research life cycle of the problems discussed.  These notes will be graded according to the extent to which the field notes have been ordered to fit the research life cycle.  Not all steps in the research life cycle may be covered for a given topic.
Research life cycle

1.   question formulation

2.   theoretical conceptualization, conceptual model development

3.   experimental.sampling design, data collection

4.   information management, data mining, pattern analysis

5.   hypothesis testing, model design, construction

6.   model implementation, testing, model management, revisions

7.   dissemination, policy and management 

2.  Faculty career notes.  Prepare one page of notes about faculty and fellow graduate student career development pathways and interdisciplinary experiences from the Monday evening discussion.  In the small group discussions be sure to ask questions of the others in your group.  These notes will be graded according to the extent to which you identify the collaborative experiences of each person, and how s/he experienced interdisciplinary studies.
3.  Glossary.  Keep a running list of key or unfamiliar terms and attempt to provide tentative definitions of them by asking questions during our discussions.  These notes will be graded to the extent that they indicate your learning about the vocabulary of other disciplines.
4.  Analysis of readings on interdisciplinary education. Select 2-3 readings from the interdisciplinary papers on the website.  Take notes during the Monday evening discussion.  Write a personal 2-p essay focusing on how you can make interdisciplinary collaboration successful for yourself during your grad school career.

5.  Group project.  Complete a group project in which you search for trends in climate data from the Andrews Forest and nearby.  Also, trace the research life cycle for a climate data point from the field sites through the steps of the research life cycle all the way to policy.  Prepare a 15-minute group presentation for Thursday Sept 18.  Give a copy of the resulting powerpoint to Katherine Hoffman.

Geo 538 EI Boot Camp - Assignment – Student projects – Fall 2008

Objective:  to understand issues of uncertainty and scaling in climate change and to explore ecosystem informatics issues throughout the research life cycle for a climate data point.  Time: Tuesday and Wednesday evenings, Thursday.

Topic:
Detecting climate signals and modeling climate variation at the Andrews

Groups: (1) Forrest, Julia B, Max; (2) Sarah, Paul, Torrey; (3) Uran, Veronika, Julia J

Procedure:  Work in groups of 3 to complete the following:

1. Locate and read 5 papers through online sources on this topic and identify the major scientific issues raised by the authors.

2. Identify some policy and management issues (1 to 3) associated with this topic.

3. Formulate a question or questions (up to 3) to pursue.  The question should be of the form, “how does x influence y?” where x and y are part of the topic you have been assigned (see below).  You may add prepositional phrases to narrow down your question such as, “at location(s) z,” “at time period(s) t,” etc.  You may add additional phrases such as, “through process p” to further specify your question.

4. Develop a theoretical conceptualization, based on your reading of the published papers.  This should be a short statement in equation form or in words that expresses (a relevant aspect of) the theory relevant to the subject.

5. Collect some online data pertinent to your question.  Evaluate the quality of the metadata.  Use online data sources starting with the Andrews website (http//:www.fsl.orst.edu/lter) but extend beyond this if necessary.

6. Develop one or more (simple) knowledge discovery protocols that involve data mining and pattern analysis.  Examples might include (a) some form of visualization of the data (plotting), AND (b) some simple statistical analysis such as correlation or regression or tables.  Make sure the visualization and statistical analysis are pertinent to the question.

7. Design a simple model that tests a hypothesis relevant to your question.   The model should be a predictive model (not a statistical one).  It can be in the form of an equation or a relationship in words.  It may closely resemble the theoretical conceptualization from #4.  It is possible to download models from the web but I would prefer that you utilize a model that you have constructed yourself, hence keeping it very simple.

8. Implement the model (i.e. use it to make a prediction), and relate the model outcome to the data you have collected.  Consider the following questions:

a. What sources of uncertainty did you encounter?

b. Can you estimate the magnitudes of uncertainty?

c. What forms of scaling did you encounter?

d. What revisions would you make to the model based on the outcome?

9. If you were to repeat this process, how would you modify your question?  How would you modify your data mining/pattern analysis?  How would you modify your model?

10. Prepare a powerpoint presentation including the results of your investigations (steps 1-9) and be ready to present it to the group at 1 PM on Thursday.

