Biology 515: Landscape Ecology and Management Fall 2013


Lecture/Discussion: Wed 3:10-5:00 pm, Traphagen 100
Lab: Mon 2:10-5:00 pm, Leon Johnson 209
 
Instructor: Dr. Andrew J. Hansen, 305A Lewis Hall, Telephone 994-6046, 
email hansen@montana.edu, Office Hours Tues 2:00-3:00 pm, Wed 2:00 pm, or by appt.
 
Laboratory Instructor: Nate Piekielek, 305B Lewis Hall, Telephone 994-1614, email npiekielek@gmail.com.  Office hours: open.
 
Web Address: http://www.montana.edu/hansen/newpages/LE_class.htm

 
Course Description: The goal of this course is to explore the principles of landscape ecology and the application of these principles to the conservation and management of ecological systems. We will review the roots of landscape ecology, consider the important implications of spatial and temporal patterning in ecology, and evaluate attempts by the groups such as the Wildlife Conservation Society to apply these principles in the real world. The lab portion of the class provides an introduction to the quantitative tools used in landscape ecology and reinforces key concepts presented in Lecture/Discussion. 
 
Readings:
Required Text: 
Turner, M.G., R.H. Gardner, R.V. O’Neill.  2001. Landscape Ecology in Theory and Practice: Pattern and Process.  Springer Verlag, New York.  
Primary literature: 
Additional assigned readings as indicated on the web pages.
 
Lecture/Discussion Format: We seek is to identify the main ideas of the assigned material, critically evaluate the contribution of these ideas to landscape ecology, and evaluate potential for solving applied problems with these ideas. The instructor will open each class with a lecture and then lead a discussion of the assigned readings. Students are expected to carefully read assignments and sketch out thoughts on the discussion questions before class and join in discussion during class.  Specifically, all students are required to turn in a 1-page summary each week that discusses the important points from the readings and includes 2 questions that can be used to stimulate discussion.  These summaries are due by noon (send by email) each day of lecture.
Guidelines for Student Summaries

Format

1 pg, single spaced, 12 pt font, 1” margins

Goals:

· Motivate in depth reading of the papers before class

· Help students grasp the materials

· Provide a basis for more interesting class discussions.

· Serve as an aid for students preparing for the mid-term and final

Content:

· High level overview of the theme of all the readings

· Unique/important contributions of each reading

· Your personal take on: what is valuable in the papers, questions that remain unresolved, interesting applications, and/or other topics you find interesting.

· Two discussion questions that you think will help the class get to the next level

Lab Format: The objectives of lab are:
1. Gain experience in using computerized tools such as GIS to understand and manage landscapes. 
2. Become familiar with various types and scales of landscapes.
3. Reinforce concepts in landscape ecology.
Each week we will complete a computer-based lab exercise. The labs are designed to be straight-forward applications of some of the ideas covered in Lecture/Discussion and of key tools in landscape ecology, including Geographic Information Systems (GIS) and computer simulation models. No skills in these areas beyond computer literacy will be assumed of students at the start of the semester. A lab handout and occasional assigned readings will help introduce students to the lab exercises. 
Lab Project:  Each student is asked to complete an individual project that applies some of the concepts and tools covered in lab to a question or issue relevant to your research interests.  The project should be related to but not duplicative with research done for your thesis or dissertation.  The specific task is to use spatial data and spatial analyses to address a question or issue and to prepare a written report in the form and style of a Research Article for the journal Landscape Ecology (http://www.springer.com/life+sci/ecology/journal/10980?detailsPage=contentItemPage&CIPageCounter=516109).   The paper may not exceed 3500 words from title page through literature cited, excluding figures.  Obtain approval for the project from the instructor by presenting in person before September 25 a half page summary that lists: title, author, objectives, data requirements, and analysis techniques.  The project is due December 6.  
 
Grading: Criteria for grading are:
1. Midterm (100 pts)

2. Final (100 pts)

3. Summaries of weekly readings (13 in total, 10 pts each)
4. Lab assignments (11 total, 10 pts each);
5. Lab project (50 pts)

Students may miss one lecture summary or lab assignment without penalty.  Otherwise, assignments are to be completed by the stated deadlines.  
Lecture Schedule
	Class
	Discussion
	
	Reading

	28-Aug
	What is landscape ecology and how is it relevant to management?
	Graphics
Questions
 
	Text, Chapter 1, pgs 1-24. 

Wiens, J.A. 2002.  Central concepts and issues of landscape ecology.  Pgs 3-22 in K.J. Gutzwiller, ed, Applying Landscape Ecology in Biological Conservation.  Springer-Verlag, New York.

	Landscape Pattern and Change

	4-Sep

 
	Concept of scale in landscape ecology
 
	Graphics
Questions
 
	Text, Chapter 2, pgs 25-46. 
Wiens, J.A. 1989. Spatial Scaling in Ecology. Functional Ecology 3(4):385-397.
McGill, B.J.  2010.  Ecology, matters of scale.  Science 328:575-6.

	11-Sep
	Natural disturbance, succession, patch dynamics, stability
	Graphics
Questions
 
	Text, Chapter 7, pgs 157-200. 
Reice, S.R.  1994.  Nonequilibrium determinants of biological community structure. American Scientist 82:424-435.
Westerling, A.L., M.G. Turner, E.A.H. Smithwick, W.H. Romme, M.G. Ryan.  Continued warming could transform Greater Yellowstone fire regimes by mid-21st century.  PNAS 108:13165-13170.

	18-Sep
	Environmental gradients and landscape pattern
	Graphics
Questions
 
	Text, Chapter 4, pgs 71-83.
Melis, C., et.al. 2009.  Predation has a greater impact in less productive environments: variation in roe deer, Capreolus capreolus, population density across Europe.  Global Ecology and Biogeography 18:724–734.
Hansen, A.J., L.B. Phillips, C.H. Flather and J. Robison-Cox. 2011. Carrying capacity for species richness as a context for conservation: A case study of North American breeding birds.  Global Ecology and Biogeography 20, 817-831. 

	25-Sep
	Land Use and landscape pattern
	Graphics
Questions
	Mustard, J.F., R.S. DeFries, T. Fisher, E. Moran.  2004.  Land-use and land-cover change pathways and impacts.  Pgs 411-429 in G. Gutman et al. eds.  Land Change Science.  Kluwer Academic Publishers, the Netherlands. 
Luck, M., and J. Wu.  2002.  A gradient analysis of urban landscape pattern: a case study from the Phoenix metropolitan region, Arizona, USA.  Landscape Ecology 17(4):327-339.
Mann, C.C.  2002.  1491. The Atlantic Monthly 289(3):41-53.


	Landscape Function

	2-Oct
	Habitat fragmentation, edge effects
	Graphics
Questions
	text, pgs. 229-240, 165-174
Fahrig, L.  2003.  Effects of habitat fragmentation on biodiversity.  Annu. Rev. Ecol. Evol. Syst. 2003. 34:487–515.
Didham, R.K., V. Kapos, R.M. Ewers.  2012.  Rethinking the conceptual foundations of habitat fragmentation.  Oikos 121: 161-170.
Gibson,L., A.J. Lynam, C.J.A. Bradshaw, F. He, D.P. Bickford, D.S. Woodruff, S. Bumrungsri, W.F. Laurance. 2013. Near-complete extinction of native small mammal fauna 25 years after forest fragmentation. Science. 341:1508-1510.

	9-Oct
	Flows of energy, nutrients, organisms
	Graphics
Questions 
	Text, ch 6, pgs 135-147, ch 9, pgs 251-288.  

Tischendorf, L., and L. Fahrig.  2000.  On the usage and measurement of landscape connectivity.  Oikos 90:7-19.  

Theobald, D.M., S.E. Reed, K. Fields, M. Soule.  2012. Connecting natural landscapes using a landscape permeability model to prioritize conservation activities in the United States.  Conservation Letters 5:123–133.

	16-Oct
	Mid-term
	 
	 

	23-Oct
	Spatially-explicit organism population dynamics
	Graphics
Questions
	Pulliam, H.R., 1988.  Sources, sinks, and population regulation. American Naturalist 132(5):652-661.
Hansen, A. J. 2011. Contribution of source-sink theory to protected area science. Pgs 339-360 in J. Liu, V., Hull, A. Morzillo, and J. Wiens, eds. Sources, Sinks, and Sustainability across Landscapes. Cambridge University Press.
Wiens, J.A. 2011.  Sources and sinks: what is the reality?  Pgs 507-519 in J. Liu, V., Hull, A. Morzillo, and J. Wiens, eds. Sources, Sinks, and Sustainability across Landscapes. Cambridge University Press.

	30-Oct
	Climate change: rates and ecological consequences
	Graphics
Questions
	McCarthy.  2013.  Reflections on: Our planet and its life, origins, and futures.  Science 326:1646-1655.
IPCC WGI AR5.  2013.  Working Group I Contribution to the IPCC Fifth Assessment Report Climate Change 2013: The Physical Science Basis.  Summary for Policymakers.  IPCC.  

http://www.drroyspencer.com/my-global-warming-skepticism-for-dummies/

	6-Nov
	Coupled Natural and Human system
	Graphics
Questions
	Liu J, Dietz T, Carpenter SR, Alberti M, Folke C, et al. 2007. Complexity of Coupled Human and Natural Systems. Science 317(5844): 1513-1516.

Alberti, et al.  2011.  Research on Coupled Human and Natural Systems (CHANS): Approach, Challenges, and Strategies.  Bulletin of the Ecological Society of America 2011 92:2, 218-228.

	Landscape Management
	

	13-Nov
	Systematic conservation planning
	Graphics
Questions
	Margules, C. R., and R. L. Pressey. 2000. Systematic conservation planning. Nature 405:243–253.

 

	20-Nov
	Managing Working Landscapes in the Context of Protected Areas 

	Graphics
Questions 
	Polasky, S., E. Nelson, E. Lonsdorf, P. Fackler, and A. Starfield.  2005.  Conserving species in a working landscape: Land use with biological and economic objectives.  Ecological Applications 15:1387-1401.

Groves, Craig R., et al 2012. Incorporating climate change into systematic conservation planning. Biodiversity and Conservation 21.7 (2012): 1651-1671.
Whittington, T., S. T. Olliff, and P. Benjamin, eds. 2013. Climate Change Action Plan Report:

Intermountain Region. National Park Service, Fort Collins, Colorado.

	27-Nov
	Thanksgiving Holiday
	
	Class evaluation?

	4-Dec
	Climate Change Adaptation Planning and management;

Pick-up take home final
	Graphics
Questions
	TBA based on student recommendations.

	11-Dec
	Take-home  final due (5 pm)
	
	Glick, D., et al. Scanning the Conservation Horizon: A guide to climate change vulnerability assessment. National Wildlife Federation, Washington, D.C. (2011).
Moss, R.H., et al. The next generation of scenarios for climate change research and assessment. Nature 463, 747-756 (2010).  
Noss, R.F., C. Darroll, K. Vance-Borland, G. Wuerthner.  2002.  A multicriteria assessment of the irreplaceability and vulnerability of sites in the Greater Yellowstone Ecosystem.  Conservation Biology 16(4):895-908.
Hansen, A.J.  2009.  Species and habitats most at risk in Greater Yellowstone.  Yellowstone Science 17(3):27-36.
Hansen, A.J., et al. Exposure of US national parks to land use and climate change 1900-2100. Ecol. Apps http://dx.doi.org/10.1890/13-0905.1 (2013).


Lab Schedule

	Task
	Concept
	Tool
	Landscape
	Lab Date
	Lab Instructions

	Data visualization
	Introduction to Geographic Information Systems: Viewing and Analyzing Spatial Data
	ArcGIS, ArcMap
	Maasailand, East Africa
	Aug 26
	Lab1instructions

	
	
	
	
	Sept 2
	Labor Day

	
	Introduction to GIS II: Analyzing and displaying spatial data
	ArcGIS,  ArcCatalog and ArcToolbox, Geoprocessing
	
	Sept 9
	 Lab2instructions

	Spatial data collecting, processing, and exploring
	Obtaining spatial data from multiple sources 
	ArcMap

Montana NRIS

Goggle Earth
	Montana
	Sept 16
	 Lab3instructions

	Landscape analysis
	Quantifying spatial Pattern I
	FRAGSTATS 

  

 
	Targhee National Forest and Yellowstone National Park
	Sept 23
 

Sept 25 – lab project summaries due
	 Lab4instructions 



	
	Quantifying spatial

 Pattern II
	
	
	Sept 30 


	Lab5instructions

	Landscape analysis
	Quantifying connectivity
	ArcMap, CircuitScape
	Greater Yellowstone
	Oct 7
	 Lab6 instructions 

 

	Lab Mid-term Exam
	
	
	
	Oct 14
	

	Landscape exploration
	Spatial Analysis: Biophysical Factors and Biodiversity I; Vector based analysis
	GeoDa, Google Earth Pro, SAS, ArcGIS9.2
	Pacific and Inland Northwest
	Oct 21
	Lab7instructions

	
	Spatial Analysis: Biophysical Factors and Biodiversity II: Statistical analysis
	GeoDa, Google Earth Pro, SAS, ArcGIS 

 
	Pacific and Inland Northwest
	Oct 28 

  

 
	 Lab8instructions

	
	
	
	
	Nov 4
 
	  

 Lab9instructions

	
	Spatial Analysis: Biophysical Factors and Biodiversity III: Extrapolation
	
	
	
	

	Holiday
	
	
	
	 Nov 11
 
	 Veteran’s Day 
 

	Projecting vegetation response to climate change
	Regression-based future projection 
	PRISM data, Forest Inventory and Analysis data, ArcGIS 
	Greater Yellowstone 

 
	Nov 18 


	Lab10instructions

	Lab Project
	 
	 
	 
	Nov 25
	 

	Lab Project
	
	
	
	Dec 2
	

	Lab project due
	
	
	
	Dec 6
	


6

