GEOG660: Landscape Ecology

Instructor: Dean Fairbanks, 527 Butte Hall, x5780, dhfairbanks@csuchico.edu, 
Office hours: MW10-12; W1-2; and by arranged appointment.
Course Time: Tuesday, 5:00 – 7:00 p.m and Thursdays 5:00-8:00, Butte 503 and 501 (computer lab)
Course Description: Landscape ecology might be defined best by its focus on the interplay between spatial pattern and process, specifically, how to characterize spatial pattern, where it comes from, why it matters, and how it changes through time.  These spatial patterns are focused on the physical environment, biotic patterns and processes, and disturbance regimes. See attached extended syllabus for more details.
Course Format: Two hours seminar and Three hours lab
Course Objectives: we will focus on the following:
· Detecting and characterizing landscape patterns: physical, biological and disturbance.
· How patterns develop on landscapes.
· Implications of landscape pattern for ecosystem processes and resilience.
· Landscape dynamics.
· Landscape management.
Beyond these overall content goals, this course is intended to:
· Provide students with an opportunity to work and learn in an interdisciplinary environment; 
· Provide students with an opportunity to engage in active, student-directed learning. 
· Provide students with an opportunity to refine their written and oral communication skills.
Course Prerequisites: This course will be primarily of interest to graduate students in the Department of Geography and Planning, Department of Biology and Department of Geosciences, although students from a variety of other departments, including Anthropology, may benefit as well. To accomplish the course goals and objectives, students will work in interdisciplinary teams on group labs, were there will be a heavy emphasis on the use of computer models.  Students should have a strong understanding of the MS WINDOWS system, network operations, and working in statistical and numerical environments.
Course Requirements: Seminar attendance, laboratory exercises, and research paper/class presentation.
Course Grade: Laboratory exercises 30%, Exam 20%, Participation 20% and Term Paper 30%.
Course Text:
Journal articles for reading and discussion to be posted weekly on WebCT Vista.



	
Week
	Week of
(Tues.)
	
Topic

	
1
	
8/24
	
Introduction and History

	Theme  I
	
	Detecting and Characterizing Landscape Pattern

	
2
	
8/31
	
The concept of scale & scaling techniques

	
3
	
9/14
	
Utility of models – an introduction

	Theme II
	
	Agents of Landscape Pattern

	
4
	
9/21
	
Abiotic Processes


	
5
	
9/28
	
Biotic Processes

	
6
	
10/5
	
Disturbance Processes: natural/physical and Humans

	Theme III
	
	Measuring Landscape Pattern

	
7
	
10/12
	
Measuring landscapes; Analyzing landscape patterns

	
8
	
10/19
	
Landscape Elements:  Patches, boundaries, connectivity

	
9
	
10/26
	
EXAM

	Theme IV
	
	Implications of Landscape Pattern

	
10
	
11/2
	
Populations and MetaPopulations; Communities 

	
11
	
11/9
	
Ecosystems and their services

	Theme V
	
	Applications of  Landscape Ecology Principles

	
12
	
11/16
	
Landscape Change and its implications

	
	11/19
	THANKSGIVING

	
13
	
11/30
	
Conservation Planning

	
14
	
12/7
	
Adaptive Management; Regional Planning

	15
	12/10
	Paper Presentations



*Note: Schedule subject to change without advanced notice given by lecturer.

READING ASSIGNMENTS:  Readings from the primary literature will be assigned and copies will be posted as pdf format on the course Vista webpage.  Each student is expected to read the assigned paper and fill in a template for analyzing articles document found on Vista.  These will be handed in each week and used as Discussion points. 

In addition, a designated student will be responsible for finding an additional scientific journal article that pertains to the weeks topic.  The article must be approved by the professor and made available in advance to be posted on the class webpage so that everyone gets a chance to read the paper before class.  

DISCUSSION SESSIONS:  One of the goals in this course is to develop critical thinking skills.  In that vane, we will devote time to discussing papers from the primary literature.  Each discussion will be led by a student and the responsibility will rotate among all students in the class.  As discussion leader, the student should be familiar with background materials (this could require additional reading!), provide an evaluation of the significant contributions of the paper, and raise questions and issues for discussion with the group.  An additional objective of the discussion leader will be to stimulate active involvement of all the class members and part of the leaders evaluation will be based on this. 
Term Research Paper and Presentation: Students will select a topic in which to practice their abilities to synthesize and integrate the principles of landscape ecology.  For graduate students, you must pick some aspect of your current research interests and you may either write a literature review or a scientific proposal.  All topics must be approved by the instructor before they are initiated.  Each student will prepare a paper and presentation on their selected topic.  The paper will be no more than 15 pages double spaced with 1” margins and 12pt font (not including title page, references, graphics or tables).   A hardcopy and a digital (MS Word) version of the paper will be turned in on the due date.  Plagiarism from any source without due acknowledgement is not tolerated. Students found to be plagiarizing will be referred to the Student Judicial Council and will receive no credit on their paper.
Class time will be devoted to presentations toward the end of the semester. Presentation time slots will be 15 minutes in length with the presentation 12 minutes in length and 3 minutes for questions.  Presentations will be peer evaluated as well as instructor evaluated.

Attendance policy: Attendance is expected at every class meeting.  There is a considerable amount of information presented in lecture that is not covered directly in the texts.  I understand, however, that personal things happen during any semester that you feel obligated to attend too, therefore everyone is granted one excused absence.  After this one, any unexcused absences will affect your final grade.  We are all adults here, so let’s show respect to your fellow classmates and to the lecturer.


ADDING, DROPPING OR CHANGING THE GRADE OPTION IN THIS COURSE


After the second week of classes (Friday, September 3rd  at 5:00 p.m.) and prior to the last three weeks of instruction, ADDING or DROPPING will be permitted only for SERIOUS AND COMPELLING reasons as described in the university catalog. Drops after Monday November 27th and the end of the semester require documentation of serious illness or accident.  Students who do not formally withdraw and do not complete minimum course requirements will be given a grade of either “F” or “I” at the instructor’s discretion.  A grade of “I” will be awarded when, due to unanticipated and extenuating personal circumstances, the student can’t complete the class.  Otherwise, I do not give “I” grades in my classes.


Extended Syllabus
(Based on Dean Urban’s notes at Duke University; Thanks Dean!)

There are four topical areas that will be addressed during this seminar, which we will consider in turn:
Detecting and characterizing landscape pattern- issues:
· Finding the characteristics of scale of spatial heterogeneity of pattern;
· Defining what a “patch” is, and devising aggregate descriptions of collections of patches (their sizes, diversity, and such), to more complex summaries;
· Connectedness, fractal geometry, and percolating networks;
· How these aspects of pattern are interrelated in a landscape, and how they vary according to physiography and landscape history.
Material on GIS and remote sensing technologies will help show their relation to landscape ecology.
How does pattern develop on landscapes?
· There are three agents of pattern formation:
· The physical template of environmental constraints (soils, topography, climate);
· Biotic processes (establishment and growth, dispersal, and mortality);
· Disturbance regimes— abiotic/stochastic/natural (fires, floods, storms) and biotic/predictive (vertebrates and human land-use).
Because much of landscape ecology is concerned with relating an observed spatial pattern to one or more processes or constraints, we’ll spend time on inferential pattern analysis, focusing on techniques that address the question “How much of the spatial variation in Y is related to spatial variation in X?”  What are some strategies for analyzing landscape pattern?  This is especially challenging because the agents of landscape pattern all interact to some degree.
Landscape dynamics, or how landscape pattern changes through time.
· Landscape dynamics can be considered from a range of perspectives, from simple to more complex.  We will begin with a consideration of the nature of change on landscapes, including climate change, as well as, variability due to natural and human disturbances.  This perspective will lead us to models of landscape change (change is a constant!!):
· Simple models of landscape change, focusing on first-order Markov processes— a handy technique for detecting, analyzing, or simulating landscape change due to succession, disturbance regimes, and land-use practice;
· Extended models that can accommodate spatial dependencies, time lags and historical legacies, and other realistic complications.
Implications of landscape heterogeneity and pattern.
· This is the central set of questions, because if there were no implications, spatial heterogeneity wouldn’t matter and landscape ecology would be unnecessary as a discipline.  Thus, we focus on:
· Populations and metapopulations (including source-sink relations; habitat connectedness and population persistence);
· Communities, and questions about beta and gamma diversity;
· Ecosystem processes (biogeochemistry, hydrology, productivity).
These considerations will lead us to a practical consideration of how to work with landscapes for conservation planning, land management and monitoring.
· How to monitor landscapes over time, taking into consideration the logistical challenge that landscapes are large and monitoring schemes must be parsimonious.
· How to deal with change in managing landscapes: whether change is the result of new information, natural dynamics, or the unexpected.  This will lead us to issues of adaptive management and sustainable ecological systems.
