Syllabus – ENSC 285A – Fall 2003

Modeling Stream Nutrient Dynamics (UVM #90989)
 Professor:  
Breck Bowden



E-mail: breck.bowden@uvm.edu



304 Aiken Center


Web:
http://www.uvm.edu/~wbowden


School of Natural Resources

Phone:
802-656-2513 (office)



University of Vermont


Phone:
802-860-0397 (home)



Burlington, VT  05405 


Phone:
802-238-0929 (mobile)
Meeting time:  
Tuesdays, 3:30 to 6:15
Meeting place: A200 Old Mill Annex.  By arrangement after first meeting.

Summary:    Within the context of simulation modeling for watershed management, considerable attention has been given by hydrologists to ‘rainfall-runoff’ models and by physiological ecologists to ‘plant-water relations’ models.  In comparison, relatively few ecosystem level models exist for in-stream biogeochemical processes.  Typically in engineering models, for example, water is ‘routed’ through stream and river networks as if they were inert open pipes, with somewhat simplified physical delays and highly simplified nutrient/pollutant dynamics.  In most cases, the nutrient/pollutant dynamics are treated as simple, proportional attenuations in which the nature and behavior of the biological communities is totally unspecified.  Stream ecologists have developed a rich descriptive literature about stream ecosystems, but have been slow to synthesize this literature into dynamic models that can be used to explore stream ecosystem function, either by itself or in the context of watershed management.

Depending on enrollment numbers, students will work individually or in small groups to develop a computer model of stream ecosystem dynamics using the Stella programming language.   Prior programming experience is not necessary to participate in this course; the emphasis will be on the stream ecosystem dynamics and not the programming.  Stella is a visual, object-oriented rather than mathematical, equation-oriented programming language.  The first several weeks of the seminar will be devoted to a tutorial on using Stella in the context of stream ecosystem modeling.  Some understanding of basic algebra and an orderly, logical approach will be helpful.  In addition, this course will be most meaningful to students how have had Stream Ecology, Limnology or equivalent experience.  We will explore the basic drivers of key ecological processes in streams (e.g.; nutrient uptake, primary production, secondary production, decomposition) and will sequentially build Stella models to describe these processes.  Students will be required to develop a model of some aspect of stream ecosystem structure and function and to validate their models against data found in the literature.  Each student (or group) will make a final presentation based on a report of their model structure and its performance.
Project ideas will be developed in consultation with Dr. Bowden and will be tailored to individual students’ levels of experience (i.e.; undergraduate versus graduate) and interests.  A variety of approaches are possible.  Students may choose to develop a model on the basis of a particular system reported in the literature.  Alternatively, students may choose to develop an independent model structure and then locate relevant literature to parameterize and validate the model.  All students in this seminar will be expected to explore how the key environmental variables of discharge, light and temperature affect the processing of carbon or nitrogen or phosphorus in stream ecosystems.   Special consideration will be show to students who explore how these environmental variables affect the interactions among these key ‘macro-nutrients’ (i.e., C:N, C:P, N:P or C:N:P).  This topic of interactions among key nutrients in stream ecosystem – so called ‘ecological stoichiometry’ – is currently a hot topic in stream ecology.
Text:  There is no required text, but each student needs access to the Stella software.  Dr. Bowden has a limited number of old versions (v6) for Macs.  Full copies of the latest version (v8) for Macs or PCs can be downloaded at the High-Performance site (http://www.hps-inc.com/) for $129.  (The retail value is $599!).  Follow the links to Education/Universities and Colleges.  A useful guide book can be purchased as well for $49.


Meeting dates and topics

Tuesday, 2 September – Overview of the seminar and introduction to Stella
Tuesday, 9 September – Stocks, flows, and balances in ecosystem models
Tuesday, 16 September – Defining model structures and boundaries
Tuesday, 23 September – Perturbations and sensitivities in model structures
Tuesday, 30 September – Mass flow of water and nutrients in stream reaches: arrays in Stella
Tuesday, 7 October – Adding biological structure to a physical stream template
Tuesday, 14 October – Fall recess, no meeting
Tuesday, 21 October – Biogeochemistry in stream environments

Tuesday, 28 October – Environmental controls on biogeochemical processes
Tuesday, 4 November – The Lotic Inter-site Nitrogen Experiment (LINX)
Tuesday, 11 November – Open discussion on project proposals
Tuesday, 18 November – Open discussion on project proposals
Tuesday, 25 November – Individual consultation on project development
Tuesday, 2 December – Project presentations
Tuesday, 9 December – Project presentations
Elements of evaluation
1. Stella problems: 4 problems worth 10 points each, less 2 points for each day a problem is late.
2. Readings in stream ecosystem processes: 4 readings at 10 points each, less 2 points for each day a reading is late.
3. Project proposal: 40 points, less 8 points for each day late
4. Project presentation: 40 points

5. Project report – Due Dec 17th: 40 points, less 10 points for each day late
6. Seminar involvement:  0-20 points added at my discretion, for superlative involvement in discussions, innovation in project approach, and/or professionalism in presentation/report.
Total of 200 points with up to 20 additional discretionary points added.

Academic honesty:  Collaborative learning is encouraged in this seminar.  However, each participant will be expected to do their own work and to demonstrate and document their own intellectual input.  While it may be possible to plagiarize someone else’s work, doing so only cheats your own development in the end.  Anyone found to have chosen this path will be subject to the policies and sanctions followed by both the School and the University.    
