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FOR 442/642 Watershed Ecology & Management 

Fall 2010 
Professor:
John C. Stella, PhD. (FNRM)


344 Illick Hall, 470-4902


stella@esf.edu 


Office hrs. Tues. 3-5pm or by appointment

Teaching Asst:
Anna Harrison (amharr03@syr.edu)


Office hrs Tues 9-10am, 208 Marshall
Class Meetings:
Tues/Thurs 11:00-12:20


5 Illick Hall
Course Website: https://blackboard.syr.edu

Course Description

Managing human uses of watersheds requires an understanding of the linked physical and biological processes that operate across landscapes, as well as the human impacts to those processes.  This course synthesizes major concepts in watershed and stream ecology, and effects of management and restoration associated with multiple uses of forest and range lands. We explore influences of spatial and temporal scale, watershed and network position, disturbance regimes, and global change. Class formats include lectures, reading, class discussions, problems sets that analyze environmental data, class presentations, and an independent writing assignment.  Student assessment will include all these activities, in addition to tests, quizzes and class attendance.

Major Concepts

The course goal is to provide students with the theoretical and practical knowledge necessary to understand physical and biological processes in watersheds; key organizing concepts in the history of watershed and stream research; and impacts of management actions on the quantity and quality of key natural resources, including water, forest products and ecosystem services.  Major concepts covered include:

· Watershed context and network position

· Ecosystem drivers (climate, topography, disturbance regimes)

· Major theories in watershed and stream ecology (e.g. gradients, disturbance)
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Figure 2.6 Diagram of the principle zones of distinct sediment behavior in a catchment. Headwater areas
are predominantly erosional, whereas mid-reaches are predominantly transfer zones where erosion and
deposition nearly balance. The lowest sections of rivers near sea level are predominantly depositional
(from Church 2002 and modified from Schumm 1977).



Interactions and linkages between:

· Upslope processes (soil erosion and sediment transport, land use)

· Riparian and floodplain processes (e.g., habitat quality, unique communities, buffer function)

· Instream processes (e.g., hydrogeomorphic gradients, food webs, flood disturbance)

· Management actions and impacts of:

· timber and grazing practices

· agriculture, nutrient pollution and buffers

· urbanization and ex-urban development

· dams and flow regulation

· stream corridor restoration
Course Learning Objectives

· Understand and describe major physical drivers of ecological patterns in watersheds and stream networks.

· Analyze effects of current land and water management practices on key resources (e.g., water quantity, quality, riparian zones, ecosystem diversity).

· Evaluate methods and approaches used in watershed science, monitoring, and ecosystem management.

· Critically evaluate primary scientific papers.

· Communicate effectively with their peers about course concepts.
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Apply course concepts to an independent research project.

Course Readings

There are course readers (required purchase from the ESF Copy Center in Bray Hall) that draws from textbooks and journal articles. Some sources of these readings will also be on reserve at Moon Library, including:

Allan, J.D., and Castillo, M.M. 2007. Stream Ecology, 2nd Ed. Springer.

Naiman, R.J., Decamps, H., McClain, M.E. 2005. Riparia: Ecology, Conservation, and Management of Streamside Communities. Elsevier.

Satterlund, D.R and Adams, P.W. 1992. Wildland Watershed Management, 2nd Ed. John Wiley & Sons, New York. 

Student Evaluation 

Students will be evaluated based on tests, quizzes, homeworks, in-class presentations and discussion, and attendance.  Students in FOR 642 will complete additional projects, including review papers on watershed concepts.

	Grading formula:
	FOR 442
	FOR642

	· Quizzes
	15%
	10%

	· Tests
	60%
	50%

	· Homeworks
	20%
	20%

	· Additional projects (e.g., review papers)
	NA 
	15%

	· Attendance and class participation
	 5%
	5%


Readings, Class Attendance, and Quizzes

Students who miss class because of illness, conference attendance, or family death are excused from class and must email the TA within two days of missing class. Attendance will be evaluated by the following:

	Absences
	Pts. Earned
	
	Absences
	Pts. Earned

	0-1
	5
	
	4
	2

	2
	4
	
	5
	1

	3
	3
	
	>5
	0


Quizzes on the week’s reading will occur on Tuesdays within the first 10 minutes of class. They are intended to reward on-time attendance and adequate class preparation. Quizzes missed because of lateness or unexcused absences cannot be made up and result in a zero. There is no dropping the lowest grade. Homeworks will not be accepted late without prior permission of the instructor.

Expectations & Academic Integrity
· Students are responsible for information emailed and posted on the Blackboard site and should check the web site and their “@syr.edu” email address daily.

· For questions or concerns about the material covered in lecture or related to homework assignments, please make an appointment with the TA or instructor.

· This course relies on class discussions to advance your knowledge. The readings form a basis for the discussion and provide a common frame of understanding among the students. It is essential that you attend class and complete the readings beforehand.

· Students are responsible for their own work.  Unless specified by the instructor, assume that all assignments, tests, quizzes etc. are to be done alone with no outside help. If there is any question as to what people or resources are allowed to be consulted for assignments (including internet resources); it is the student’s responsibility to ask the instructor. 

· Use of all reference materials, including internet sources, must be appropriately cited.

· Academic dishonesty will be result in a zero grade for the assignment and/or course, and potentially other disciplinary actions.  For more information, see the Academic Integrity Handbook at: http://www.esf.edu/students/handbook/integrity.pdf
Course Schedule 
The schedule will evolve and is subject to change; updates posted on the course web site.

	Wk
	Date
	Theme
	Specific Topic
	Readings
	Homeworks

	1
	Aug 31

Sep 2
	Intro
	Water resources in a changing world
	Brooks et al., Ch1 Introduction to watershed management 

Jackson  et al. 2001 Water in a changing world
	Sep 2: HW 1 assigned

	2
	Sep 7

Sep 9
	WS structure & function
	Introduction to watershed structure & function
	Allan & Castillo 2007. Ch1. An introduction to fluvial ecosystems 

EPA Watershed Academy. Introduction to watershed ecology
	Sep 9: HW1 due; HW2 

	3
	Sep 14

Sep 16
	WS physical processes
	Watershed hydrology and streamflow regimes
	Satterlund Ch1. Water resources and water problems

Allan & Castillo 2007. Ch2. Streamflow

Poff et al. 1997. The natural flow regime
	Sep 16: HW2 due; HW3 assigned

	4
	Sep 21

Sep 23
	WS physical processes
	Fluvial geomorphology
	Allan & Castillo 2007. Ch3. Fluvial geomorphology

Montgomery & Buffington 1997.  Channel-reach morphology & classification

Florsheim 2008 Bank erosion as a desirable attribute in rivers
	Sep 23: HW3 due

	5
	Sep 28

Sep 30
	WS ecological processes
	TEST 1 (WS intro & physical processes)

 (J.Stella at a conference this week)
	Speaker/readingsTBA 
	

	6
	Oct 5

Oct 7 
	WS ecological processes
	Instream processes, watershed disturbance regimes, and biotic adaptations
	Allan & Castillo 2007. Ch5 The Abiotic Environment

Benda et al. 2004. The network dynamics hypothesis (disturbance processes)

Lytle & Poff. 2004. Adaptation to natural flow regimes
	Oct 7: HW4 assigned

	7
	Oct 12

Oct 14
	WS ecological processes
	Riparian zone structure & function
	Gregory et al1991. An ecosystem perspective of riparian zones

Naiman et al.Ch4, p79-103 (incl Fig 4.10). Riparian structural patterns

Keeton et al. 2007. Mature & old-growth riparian forests in the Adirondacks
	Oct 14: HW4 due

	8
	Oct 19

Oct 21
	Water quantity & distribution
	Population growth, climate change & water resources 
	Vorosmarty et al. 2000. Climate change & water resources

Fitzhugh& Richter. 2004. Quenching urban thirst: urban growth &water supply

Palmer et al. 2009. Climate change & river ecosystem adaptation
	Oct 21: HW5 assigned

	9
	Oct 26

Oct 28
	Water quantity & distribution
	Impacts of dams and flow regulation
	Trush et al. 2000. Attributes of alluvial rivers

Ligon et al 1995. Downstream ecological effects of dams

Kondolf. 1997. Hungry water: dam & mining impacts on river channels

Stanley&Doyle 2003. Ecological effects of dam removal.
	Oct 28: HW5 due

	10
	Nov 2

Nov 4
	Water quantity  & quality
	TEST 2 (WS ecology & quantity issues)

Deforestation, water yield, sediment, and flood risk
	Stednick 1996 Monitoring the effects of timber harvest on annual water yield

Keppeler 2003 Forest mtg. effects on streamflow & sediment

Laurance 2007 Environmental science – forests and floods

Bradshaw 2007 Global deforestation amplifies flood risk & severity 
	Nov 4: HW6 assigned

	11
	Nov 9

Nov 11
	Water quality issues
	Soil erosion from upslope areas, sediment pollution and biotic effects
	Brooks et al., Ch7 Surface Erosion & Control from Upland Watersheds 

Wood & Armitage 1997. Biological effects of fine sediment in streams

Suttle et al. 2004 How fine sediment in riverbeds impairs juvenile fish 
	Nov 11: HW6 due

	12
	Nov 16

Nov 18
	Water quality issues
	Nutrient pollution causes & impacts
	Allan & Castillo 2007. Ch11 Nutrient Dynamics 

Carpenter et al. 1998. Nonpoint N&P pollution in surface waters

Driscoll et al. 2003. N pollution causes and impacts in the Northeast
	Nov 18: HW7 assigned

	13
	Nov 23

Nov 25
	Water quality issues
	Effects of urbanization

NO CLASS (Thanksgiving)
	Paul & Meyer. 2001. Streams in the urban landscape.
	

	14
	Nov 30

Dec 2
	Water quality issues
	Riparian buffer structure & function
	Castelle et al. 1994. Wetland & stream buffer size requirements - a review

Ranalli & Macalady 2010. Riparian zone & stream roles in nitrate removal

Mayer et al. 2007 Meta-analysis of nitrogen removal in riparian buffers

Semlitsch & Bodie. 1998. Biological criteria for amphibian habitat buffers
	Nov 30: HW7 due

	15
	Dec 7

Dec 9
	Dec 7

Dec 9
	Course review and evaluations

TEST 3 (Water quality & riparian buffers)
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