WSM/RNR/EEB/HWR 452/552 Fall 2007: Dryland ecohydrology and vegetation dynamics


Dryland Ecohydrology and Vegetation Dynamics

WS M 452/552, RNR 452/552, EEB 452/552, HWR 452/552.

Fall 2007.  3 Credits.

Locations and Timestc "
Locations and Times"
Mondays and Wednesdays; 9:30-10:45 Psyc 304

(Note: Moved from previously listed Marshall Building, 5th Floor Small Conf. Room 539) 

On Aug 27 and 29, class will meet in BioSciences East 228 with Dr. Chris Zou and PhD Students Jason Field and Juan Villegas.

Dave Breshears


Professor of Natural Resources, School of Natural Resources


Ecosystem Sciences Theme Leader, Institute for the Study of Planet Earth


Joint Appointment Professor, Department of Ecology and Evolutionary Biology 

Office: Biological Sciences East 226E/E1

Phone: 621-7259

E-mail: daveb@email.arizona.edu
Office hours:  1:00-2:00 Mondays and 11:00-12:00 Wednesdays or by appointment

Web information:

Course homepage:  See ERes for WS M 552


Instructor homepage: http://www.cals.arizona.edu/srnr/research/wr/breshears/

Description of Coursetc "
Description of Course"
Dryland ecosystems are highly water limited, producing sparse vegetation cover in diverse systems that include arid and semiarid grasslands, shrublands, savannas, woodlands, and forests.  Ecological and hydrological processes are tightly interrelated in these ecosystems, with vegetation affecting hydrological response, and hydrologic partitioning of the water budget altering vegetation dynamics.  This course builds on perspectives from ecology, hydrology, and watershed management to focus on the emerging, interdisciplinary area of ecohydrology.  The course specifically examines the development of a more ecologically meaningful perspective of the water budget and of associated vegetation dynamics.  Implications of soil water heterogeneity and dynamics will be evaluated in the context of dryland vegetation dynamics. The concepts and principles discussed in the class will have broad applications ranging from site-specific land management to global change responses.  



Course Objectivestc "
Course Objectives"
· Develop an understanding of dryland water budgets, including major sources of uncertainty from ecological as well as hydrological perspectives

· Develop an understanding of how water is assumed to drive vegetation dynamics in conceptual and predictive models

· Develop an understanding of feedbacks between ecological and hydrological processes

· Develop an understanding of the growing interface between ecological and hydrological researchers

· Develop an appreciation of how applied issues related to land use, pollution, and global change relate to dryland ecohydrology and vegetation dynamics

· Develop skills in oral and written synthesis of concepts with a focus on ecohydrology

· Develop skills in working on research and synthesis in a team context 



Class Format

This class will focus on a learning-centered rather than teacher-centered approach.  We will explore the topics together.  The Instructor will provide direction and some supplemental lectures.  Each class will include periods of discussion where students are expected to contribute and strive to think synthetically.  Students will be expected to frequently break into small groups and then report back to class.  Students will also be expected to share writing assignments with one another in discussions.    

Assignment Format

A written assignment will be provided for most class dates except on dates with exams or due dates associated with Research and Group reports.  Unless otherwise directed students should e-mail their assignment as a Word attachment or pdf to daveb@email.arizona.edu AND also bring a printed hard copy to class.  Many assignments will have word limits.  These are to encourage focused thinking and writing and should be strictly observed.  

Required Texts

We will be focusing on research results that have been recently published.  There is no textbook.   Readings will be posted on the UA Library ‘ERes’.  To access reading materials, to http://eres.library.arizona.edu/    

*  Choose the ‘Search for Reserves’ link  

*  From the next screen you can search for your course in one of several ways:  (a) by  department (= Natural Resources), (b) by instructor (= Breshears, David D.) or (c) via the  quick search box (when set on ‘course’, enter ‘WS M 552)’.  Choose WSM552 buy clicking on it on the next  screen.  

*  Enter the course password (Ecohydro) and choose the Accept button below the copyright statement.


ERes PROBLEMS?  Note that on the ERes home page (http://eres.library.arizona.edu/) there is an ‘information for students’ link.  This link will take you to a page the answers various questions regarding access and use of ERes.  If questions or problems using ERes, contact askreserves@u.library.arizona.edu or call (520) 621-2348.  If problems persist, please bring them to my attention.


Grading Policy






552
452tc "
Grading Policy"
Homework Assignments (lowest grade will be dropped)

20%
20%
 


Exams (2 best scores from Exam 1, Exam 2, and Final)

30%
30%
 

Class Discussion






10%
20%

 

Research Project – Written Report




20%
20%
 

Research Project – Oral Presentation



10%
10%
 

Group Project
(552 students only)




10%

 


TOTAL










 

All grading will be done separately for undergraduate and graduate students and portions of the exams will be different.  Assignment of final grades is not based on any preconceived thresholds for letter grades, but roughly follows: >90% = A; 80-89% = B; 70-79% = C; 60-69% = D; <60%  = E.



Attendance and Late Work Policy

Attendance is required for class sections and reflected in the participation component of the grade. Late work will only be considered in rare cases where the Instructor has been contacted ahead of time and granted permission for late submission, a revised submission date, and impact on the grade of late submission.  If unable to attend an exam, the student can drop that score from their exam component of the grade.

Conduct Policy

Students are expected to conduct themselves in a manner that is conducive to learning so that the learning experience of fellow students is not disrupted, and that class discussion is enhanced.  

Special Needs and Accommodations

Students who need special accommodation or services should contact the SALT (Strategic Alternatives Learning Techniques) Center for Learning Disabilities (SALT Center, Old Main 

PO Box 210021, Tucson, Arizona 85721-0021,  (520) 621-1242 FAX (520) 621-9448 TTY (520) 626-6072), http://www.salt.arizona.edu/, and/or the Disability Resources Center, 1540 E. 2nd Street, PO Box 210064, Tucson, Arizona 85721-0064, (520)621-3268, FAX (520)621-9423, http://drc.arizona.edu/.   The need for accommodations must be documented by the appropriate office.
Academic Integrity

Students are encouraged to discuss the course materials and their interpretations of those materials.  However, work that is submitted to complete assignments and to complete exams must be that of the individual student.  This course operates in accordance with the University academic policies on A Code of Academic Integrity, which can be accessed at http://info-center.ccit.arizona.edu/~studpubs/policies/cacaint.htm. The student code of academic integrity is available at: http://w3.arizona.edu/~dos/standards/standardsindex.html
Personal Privacy

Graded work will be returned directly to each student.  Final grades will not be posted for viewing.  If students wish to know their final letter grade they can call the instructor.

Withdrawal

Students permanently leaving the course must file a drop or withdrawal form.  Students must not assume that they will be dropped after failing to attend class.
Required/Recommended Knowledge

Students should enter the class with completion of a course in ecology or discuss with the instructor their previous exposure to environmental science.

Classes are from 9:30-10:45 in Pysc 304, except on Aug 27 and 29, when they will be in BioSciences East 228.

	Date
	Day
	Topic
	Due

	
	
	I.  OVERVIEW
	

	August 20, 2007
	Mon
	I.  Introduction
	None

	August 22, 2007
	Wed
	I.  Water Budget
	Assignment 1

	August 27, 2007
	Mon
	I. Methods*
	None

	August 29, 2007
	Wed
	I. Methods*
	Assignment 2

	September 5, 2007
	Wed
	I.  Issues in ecohydrology
	Assignment 3

	September 10, 2007
	Mon
	I.  Plant functional types
	Assignment 4

	September 12, 2007
	Wed
	I.  Dryland conceptual models
	Assignment 5

	September 17, 2007
	Mon
	I.  Thresholds, feedbacks & nonlinearities
	Assignment 6

	September 19, 2007
	Wed
	Exam 1 – On I.
	None

	
	
	II.  ECOLOGICALLY RELEVANT WATER BUDGET
	

	September 24, 2007
	Mon
	II.  Precipitation and interception
	Assignment 7

	September 26, 2007
	Wed
	II.  Infiltration; runoff; runon
	Assignment 8

	October 1, 2007
	Mon
	II.  Soil evaporation
	Assignment 9

	October 3, 2007
	Wed
	II.  Evaporation and transpiration 
	Assignment 10

	October 8, 2007
	Mon
	II. Soil water heterogeneity and roots, uptake and redistribution 
	Assignment 11

	October 10, 2007
	Wed
	II.  Plant effects on recharge
	Assignment 12

	October 15, 2007
	Mon
	II. Riparian systems
	Assignment 13

	
	
	Class Presentations
	

	October 17, 2007
	Wed
	Class presentations – session 1
	

	October 22, 2007
	Mon
	Class presentations – session 2
	

	October 24, 2007
	Wed
	Class presentations – session 3
	

	
	
	III.  WATER-DRIVEN VEGETATION DYNAMICS 
	

	October 29, 2007
	Mon
	III. First principle models
	Assignment 14

	October 31, 2007
	Wed
	Exam 2* – On I, II, and Class presentations
	

	November 5, 2007
	Mon
	III. Banded vegetation and TTRP model
	Assignment 15

	November 7, 2007
	Wed
	III.  Biogeography models and biogeochemistry models
	Assignment 16

	November 14, 2007
	Wed
	Group presentations
	None

	
	
	IV.  APPLICATIONS AND IMPLICATIONS
	

	November 19, 2007
	Mon
	IV.  Global climate change
	Assignment 17

	November 21, 2007
	Wed
	IV. Fire and restoration 
	Assignment 18

	November 26, 2007
	Mon
	IV. Drought-induced die-off, desertification, and woody plant encroachment 
	Assignment 19

	November 28, 2007
	Wed
	IV. Wind erosion and ecohydrology
	Final Paper

	December 3, 2007
	Mon
	Synthesis
	None

	December 14, 2007

8:00 – 10:00
	Tues
	Final - Comprehensive*
	


* Guest lecturer or proctor
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