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Credits: 

Four (4)

Prerequisites: 

None

Hours: 
Tuesday and Thursday 10:00 - 11:30; Wednesday 12:00-1:00; Friday 8:30-12:00 (1 field trip Friday to Saturday).  Lectures and Seminars will be in JGD 123, Lab rooms will vary.

Offices Hours:

Tuesday and Thursday from 1:30 - 3:00 pm, or by appointment.

Semester: 

Second, academic year 2009-2010

Description:
This course seeks to integrate concepts that are crucial to understand some of the challenges for attaining sustainability.  Lectures, seminars, and labs lead by renowned scientists will provide an insight into the relationships between sustainability and resilience in changing landscapes.

Text:
Scheffer, M. 2009. Critical Transitions in Nature and Society. Princeton University Press, Princeton, New Jersey, US

Walker, B. and D. Salt. 2006. Resilience Thinking: Sustaining Ecosystems and   

                                      People in a Changing World.  Island Press, Washington, D.C., US

World Commision on Environment and Development.  1987. Our Common Future: World Commission on Environment and Development. Oxford University Press, Oxford, UK 

www:


virtual.uprrp.edu

Coordinator:

Dr. Carla Restrepo (crestre@hpcf.upr.edu; NCN-1, room 310)

Justification: 

Sustainability is a concept introduced by the Bruntland Commission in the early

                                      1980’s and since then has guided a variety of efforts aimed at addressing environmental and social issues that are undermining the capacity of the Earth to sustain a growing population and its life support system.  Failure to reach sustainability goals reflects to some extent the lack of understanding of the concept itself, and the inherent complexity of the systems that we are dealing with, including underlying mechanisms, and dynamics.  With the multiple threats that we are currently facing, and will continue to face in the near future at global, regional, and local scales it becomes critical to understand the underpinnings of sustainability, and how does it relates to the dynamics and spatial structure of ecosystems.

General Objectives:
The overall goal of this course is to provide students with a basic understanding 

                                      of key concepts that are important when thinking about sustainability.  Specifically the students will 1) be exposed to novel ideas, 2) interact with renowned scientists, and 3) develop a cooperative learning project.

Evaluation:

Students’ have different skills, and therefore I like to evaluate them using 

                                      different methods.

Exams



160
pts (2-80 pts) 


= 
40.0%


Quiz



  40
pts (4-10 pts)


=
10.0%



Lab reports


  96
pts (8-12 pts)


=
24.0%


Debate



  54      pts 



=
13.5%


Class Discussion

  30
pts



=
  7.5%


Class attendance

  20
pts



=
  5.0%


                 A (100%-90%), B (89%-80%), C (79%-70%), D (69%-60%), F (59%-0%)

Exams – You will have two exams, and most likely they will be take-home exams that will challenge the student to integrate what you have learned.  One will be an open-book exam.  You will be given instructions for this.

Quizzes – There are 4 quizzes that will be given at 10:00 sharp without announcing the date.  They will have questions from the material covered in the previous week and the readings that you have to make for that week.  They will be multiple-choice questions.

Lab reports – These will be short lab reports (1-2 pages) highlighting the results of the work and their relevance to the topic of the course.  You can send them via e-mail no later than the following Tuesday class.

Debate --- We will have two debates, each with two teams that will work cooperatively to provide the cons and pros of a problem that you will be presented with.  I will give instructions on how debates are run in due time.

Class discussion – A class is made by faculty and students.  Therefore, the success of a course depends very much on the student’s enthusiasm and their participation with questions / comments.  In addition, to this each one of you will lead a 20-30 minute discussion of paper towards the end of the semester.

Class attendance – This course will largely be taught by a wonderful group of visiting scientists that will give lectures, seminars, and labs.  Attendance is mandatory.  If I don’t see you in class you will have to provide a Medical Certificate.

Teaching strategies – The course will combine lectures, seminars, labs, field trips, discussion of papers, and a debate – a form of cooperative learning.  Most likely the invited faculty will have their lectures in Power Point, and certainly I will have mine in this format.  They will be available by the end of each week in the course’s electronic page (http://virtual.uprrp.edu).  If you don’t have an account in Black Board you need to open one at the DTTA facility.  The course in called “Landscapes, Resilience, and Sustainability.”  You will find the syllabus, itinerary, and readings among other material.  We could also use it to develop discussions.  Subscribing to the course in BB is a course requirement because I will be updating the syllabus and other documents there to reduce the usage of paper.  This is the only printed documented that you will receive (hopefully).

Other - Ringing cell phones and beepers disrupt the class.  In deference to your classmates and professors we ask you to turn off any communication device or put them into a silent mode during the class.  Food and beverages are not allowed in the classroom, so please make sure that you finish eating/drinking before getting into the classroom.

Student rights - UPR complies with all federal and state laws and regulations regarding discrimination including the Americans with Disabilities Act (ADA) and Commonwealth of Puerto Rico Law 51. Students with disabilities must inform the professor in charge of the course about their special needs. Accordingly, the professor will make appropriate arrangements to provide reasonable accommodation for equal access to education or services at the UPR.

Los estudiantes que reciben servicio de rehabilitación vocacional debe comunicarse con el(la) profesor(a) al inicio del semestre para planificar el acomodo razonable y el equipo asistivo necesario conforme a las recomendaciones de la Oficina de Asuntos para las Personas con Impedimentos (OAPI) del Decanato de Estudiantes.  También, aquellos estudiantes con necesidades especiales que requieran de algún tipo de asistencia o acomodo deben comunicarse con el(la) profesor(a).

Academic integrity - Cheating, collusion, and plagiarism are kinds of academic dishonesty that are forbidden in my classroom.  So please, behave properly to avoid an unpleasant situation.

Other resources:

Millennium Ecosystem Assessment (http://www.millenniumassessment.org/en/index.aspx)

Resilience Alliance (http://www.resalliance.org/1.php)

UN Documents Cooperation Circles-Gathering a Body of Global Agreements-Sustainable Development (http://www.un-documents.net/k-001303.htm)

UNESCO – Education for Sustainable Development (http://www.unesco.org/en/esd/)

Itinerary – This is the tentative schedule of the class.

	Week                                                   Topic
	Activity
	Title
	Evaluation

	1                                                      January 21
	Lecture 1 
	Introduction of the Course
	 

	Course Presentation
	Lab 
	No Lab
	 

	2                                                     January 26
	Lecture 2
	Landscapes, what are they? 
	 

	Landscapes
	Seminar
	 
	 

	Carla Restrepo
	Lecture 3
	Landscapes, hierarchies, and scales
	 

	 
	Lab 
	Lab 1
	 

	3                                                  February 2
	Lecture 4
	Assessing Landscape Functioning
	 

	Functional Landscape Ecology
	Seminar
	Resilience of urbanizing landscapes
	 

	Darrell Jenerette
	Lecture 5
	Landscape Functioning and Sustainability
	 

	 
	Lab 
	Lab 2
	Report

	4                                                     February 9
	Lecture 6
	Sustainability
	 

	Sustainability
	Seminar
	 
	 

	Carla Restrepo
	Lecture 7
	Sustainability
	 

	 
	Lab 
	Lab 3
	 

	5                                                    February 16
	Lecture 8
	Resilience
	 

	Resilience
	Seminar
	 
	 

	Carla Restrepo
	Lecture 9
	Resilience
	 

	 
	Lab 
	 
	Exam 1

	6                                                    February 23
	Lecture 10
	The matrix matters: Biodiversity conservation in agricultural landscapes
	 

	Biodiversity in Agricultural Systems
	Seminar
	Spatial emerging patterns in the ant Azteca instabilis: Consequences for pest management in coffee agroecosystems
	 

	Ivette Perfecto
	Lecture 11
	Biodiversity in agricultural systems: Shaded coffee plantations as a model agroecosystem
	 

	John Vandermeer
	Seminar 
	Self-organization collapse and the intensification of agriculture: An example from coffee agroecosystems
	 

	 
	Lab 
	Lab 4 - Field Trip Adjuntas (Friday - Saturday)
	Report

	7                                                      March 2
	Lecture 12
	Riverine ecology:  physical environment and biota: seasonality and changes down drainage networks
	 

	Riverscapes
	Seminar
	Species interactions and resilience in river ecosystems 
	 

	Mary Power
	Lecture 13
	Food web and ecosystem interactions in rivers, and river-watershed-ocean exchanges
	 

	 
	Lab 
	Lab 5
	Report

	8                                                        March 9
	Lecture 14
	Ecological allometry and the resilience of ecosystems
	 

	Allometry and Resilience
	Seminar
	Why size matters: Using a model insect to study the scaling of growth, metabolism, and nutrient transport
	 

	Andrew Kerkhoff
	Lecture 15
	Scaling in human systems: implications for sustainability
	 

	 
	Lab 
	Lab 6 - Statistical and conceptual approaches in scaling studies
	Report

	9                                                        March 16
	Lecture 16
	Addressing equity and public goods

	 

	Ecological, evolutionary, and economic perspectives on biodiversity
	Seminar
	Sustainability, Discounting, and Cooperation: The Need for New Institutions
	 

	Simon Levin
	Lecture 17
	The problem of pattern and scale in ecology, and ecosystems as complex adaptive systems
	 

	 
	Lab 
	Lab 7 - Individual behavior and public goods
	Report

	10                                                      March 23
	Lecture 18
	The ecology of ecosystem services
	 

	Ecosystem  services - Resilience
	Seminar
	Conservation and Ecosystem Services
	 

	Ann Kinzig
	Lecture 19
	 The economics of ecosystem services
	 

	Charles Perrings
	Lab 
	Lab 8 -
	Report

	 
	Seminar
	Globalization and invasive alien species: trade, pests and pathogens
	 

	11                                                      March 30
	Lecture 20
	Environmental Justice
	Exam 2

	Environmental Justice
	Seminar
	 
	 

	Carla Restrepo
	 
	Holiday
	 

	 
	 
	Holiday
	 

	12                                                         April 6
	Lecture 21
	Landscape Connectivity:  Concepts, Methods and Applications
	 

	Landscape Connectivity, Ecological Thresholds and the Consequences for Landscape Sustainability and Resilience 
	Seminar
	Landscape Function and Dysfunctional Landscapes:  The Uncoupling of Landscape Pattern and Ecological Process
	 

	Kimberly With
	Lecture 22
	Landscape Effects on Invasive Spread
	 

	 
	Lab 
	Lab 9 - Landscape connectivity / Modeling invasive spread
	Report

	13                                                      April 13
	Lecture 23
	Paper Discussion
	S-P

	 
	Seminar
	 
	 

	Carla Restrepo
	Lecture 24
	Paper Discussion
	S-P

	 
	Lab 11
	Lab 10 - Debate 1
	 

	14                                                         April 20
	Lecture 25
	 
	 

	Seascapes: Oceanography,  Genetics , and the Ecology and Evolution of Marine Populations
	Seminar
	Seascape Models: Understanding spatial connectivity among marine populations using genetic and oceanographic approaches
	 

	Heather Galindo
	Lecture 26
	 
	S-P

	 
	Lab 
	Lab 11 -
	Report

	15                                                          April 27
	Lecture 27
	Paper Discussion
	S-P

	 
	Seminar
	 
	 

	Carla Restrepo
	Lecture 28
	Paper Discussion
	S-P

	 
	Lab 
	Lab - 12 - Debate 2
	 

	16                                                         May 4
	Lecture 29
	 
	 

	Sustainabililty and Resilience of Puerto Rican Landscapes
	Seminar
	 
	 

	Carla Restrepo
	Lecture 30
	 
	 

	Ariel Lugo
	Lab 
	Meets Saturday with Ariel Lugo's class
	 

	17                                                         May 11
	Lecture 31
	 
	 

	Carla Restrepo
	 
	 
	 


Readings

Carla Restrepo

Berg, L. S. 1915. The objectives and tasks of Geography. Proceedings of the Russian Geographical Society 15:463-475. (Week 1)

Gunderson, L. H. 2000. Ecological resiilence-In theory and application. Annual Review of Ecology and Systematics 31:425-439. (Week 5)

Millennium Ecosytem Assessment.  Ecosystems and Human Well-being (http://www.millenniumassessment.org/documents/document.356.aspx.pdf)

Musacchio, L. R. 2009. The scientific basis for the design of landscape sustainability: A conceptual framework for translational landscape research and practice of desgined landscapes and the six Es of landscape sustainability. Landscape Ecology 24:993-1013. (Week 4)

Sauer, C. O. 1925. The morphology of landscape. University of California Publications in Geography 2:19-53. (Week 1)

Scheffer, M. 2009. Critical Transitions in Nature and Society. Princeton University Press, Princeton, New Jersey, US. (Chapter 1-2, Week 5)

Troll, C. 1950. The geographic landscape and its investigation. Studium Generale 3:163-181. (Week 1)

Walker, B., and D. Salt. 2006. Resilience Thinking.  Sustaining Ecosystems and People in a Changing World. Island Press, Washington, DC, US. (Chapters 1-3, Week 5)

World Commision on Environment and Development.  1987. Our Common Future: World Commission on Environment and Development. Oxford University Press, Oxford, UK (http://www.un-documents.net/wced-ocf.htm)-Chapter 2 (Week 4)

Darrell Jenerette

Diaz, S., S. Lavorel, F. de Bello, F. Quetier, K. Grigulis, and M. Robson. 2007. ncorporating plant functional diversity effects in ecosystem service assessments. Proceedings of the National Academy of Sciences of the United States of Amercia 104:20684-20689.

Jenerette, G. D., and J. Wu. 2010. Quantitative measures and landscape ecology. in L. Kapustka, W. Landis, and A. Johnson, editors. Environmental Risk Assessment and Management from a Landscape Perspective. John WIley and Sons.

Tscharntke, T., A. M. Klein, A. Kruess, I. Steffan-Dewenter, and C. Thies. 2005. Landscape perspectives on agricultural intensification and biodiversity - ecosystem service management. Ecology Letters 8:857-874.

Ivette Perfecto / John Vandermeer

Perfecto, I., I. Ambrecht, S. M. Philpott, L. Soto-Pinto, and T. V. Dietsch. 2007. Shaded coffee and the stability of rainforest margins in northern Latin America. Pages 227-263 in T. Tscharntke, C. Leuschner, M. Zeller, E. Guhardja, and A. Bidin, editors. The Stabililty of Tropical Rainforest Margins.  Linking Ecological, Economic, and Social Constraints of Land use and Conservation. Springer Velarg, Berlin, Germany.

Perfecto, I., D. Jackson, S. M. Philpott, and J. Vandermeer. Collapse of robust criticality with agricultural intensification in a shaded coffee system.

Perfecto, I., and J. Vandermeer. 2008. Spatial patterns and ecological process in the cofee agroforestry system. Ecology 89:915-920.

Vandermeer, J., I. Perfecto, and S. M. Philpott. 2008. Clusters of ant colonies and robust criticality in a tropical agroecosystem. Nature 451:457-459.

Vandermeer, J., I. Perfecto, and N. Schellhorn. 2010. Propagating sinks, ephemeral sources and percolating mosaics: Conservation in landscapes. Landscape Ecology DOI 10.1007/s10980-010-9449-2.

Williams-Guillén, K., I. Perfecto, and J. Vandermeer. 2008. Bats limit insects in a Neotropical agroforestry system. Science 320:70.

Mary Power

Covich, A. P., T. A. Crowl, C. L. Hein, M. J. Townsend, and W. H. McDowell. 2009. Importance of geomorphic barriers to predator-prey interactions in river networks. Freshwater Biology 54:450-465.

Hopkinson, C., A. E. Lugo, M. Alber, A. P. Covich, and S. J. V. Bloem. 2008. Forecasting effects of sea-level rise and windstorms on coastal and inland ecosystems. Frontiers in Ecology and Environment 6:255-263.

Power, M. E., and W. E. Dietrich. 2002. Food webs in river networks. Ecological Research 17:451-471.

Power, M. E., W. E. Dietrich, and K. O. Sullivan. 1998. Experiment, observation, and inference in river and watershed investigations. Pages 113-132 in W. J. R. a. J. Bernardo, editor. Experimental Ecology:  Issues and perspectives. Oxford University Press, Oxford, UK.

Power, M. E., M. S. Parker, and W. E. Dietrich. 2008. Seasonal reassembly of river food webs under a Mediterranean hydrologic regime:  Floods, droughts, and impacts of fish. Ecological Monographs 78:263-282.

Wootton, J. T., M. S. Parker, and M. E. Power. 1996. The effect of disturbance on river food webs. Science 273:1558-1560.

Andrew Kerkhoff

Brown, J. H., J. F. Gillooly, A. P. Allen, V. M. Savage, and G. B. West. 2004. Toward a metabolic theory of ecology. Ecology 85:1771-1789.

Kerkhoff, A. J., and B. J. Enquist. 2007. The implications of scaling approaches for understanding resiience and reorganization in ecosystems. BioScience 57:489-499.

Moses, M. E., and J. H. Brown. 2003. Allometry of human fertility and energy use. Ecology Letters 6:295-300.

Simon Levin

Chave, J., H. C. Muller-Landau, and S. A. Levin. 2002. Comparing classical community models: Theoretical consequences for patterns of diversity. The American Naturalist 159:1-23.

Couzin, I. D., J. Krause, N. R. Franks, and S. A. Levin. 2005. Effective leadership and decision-making in animal groups on the move. Nature 433:513-516.

Levin, S. A. 1992. The problem of pattern and scale in ecology. Ecology 73:1943--1967.

Levin, S. A. 1998. Ecosystems and the biosphere as complex adaptive systems. Ecosystems 1:431-436.

Levin, S. A. 2010. Crossing scales, crossing disciplines: Collective motion and collective action in the Global Commons. Philosophical Transactions of the Royal Society B 365:13-18.

Levin, S. A., and J. Lubchenco. 2008. Resilience, robustness, and marine ecosystem-based management. BioScience 58:27-32.

Menge, D. N. L., S. A. Levin, and L. O. Hedin. 2008. Evolutionary tradeoffs can select against nitrogen fixation and thereby maintain nitrogen limitation. Proceedings of the National Academy of Sciences of the United States of Amercia 105:1573-1578.

Ann Kinzig / Charles Perrings

Barbier, E. B., S. Baumgärtner, K. Chopra, C. Costello, A. Duraiappah, R. Hassan, A. P. Kinzing, M. Lehman, U. Pascual, S. Polanksy, and C. Perrings. 2009. The valuation of ecosystem services. Pages 248-262 in S. Naeem, D. Bunker, A. Hector, M. Loreau, and C. Perrings, editors. Biodiversity, Ecosystem Functioning, and Human Wellbeing.  An Ecological and Economic Perspective. Oxford University Press, Oxford, UK.

Brock, W. A., D. Finnoff, A. P. Kinzing, U. Pascual, C. Perrings, J. Tschirhart, and A. Xepapadeas. 2009. Modeling biodiversity and ecosystem services in coupled ecological-economic systems. Pages 263-278 in S. Naeem, D. Bunker, A. Hector, M. Loreau, and C. Perrings, editors. Biodiversity, Ecosystem Functioning, and Human Wellbeing.  An Ecological and Economic Perspective. Oxford University Press, Oxford, UK.

Millenium Ecosystem Assessment. 2005. Ecosystems and Human Well-being: Synthesis. World Resources Institute, Washington, DC, USA. (http://www.millenniumassessment.org/en/index.aspx)
Perrings, C., S. Baumgärtner, W. A. Brock, K. Chopra, M. Conte, C. Costello, A. Duraiappah, A. P. Kinzing, U. Pascual, S. Polanksy, J. Tschirhart, and A. Xepapadeas. 2009. The economics of biodiversity and ecosystem services. Pages 230-247 in S. Naeem, D. Bunker, A. Hector, M. Loreau, and C. Perrings, editors. Biodiversity, Ecosystem Functioning, and Human Wellbeing.  An Ecological and Economic Perspective, Oxford, UK.

Kimberly With

Margosian, M. L., K. A. Garrett, J. M. S. Hutchinson, and K. A. With. 2009. Connectivity of the American agricultural landscape: Assessing the national risk of crop pest and disease spread. BioScience 59:141-151.

With, K. A. 1997. The application of neutral landscape models in Conservation Biology. Conservation Biology 11:1069-1080.

With, K. A. 2002. The landscape ecology of invasive spread. Conservation Biology 16:1192-1203.

With, K. A. 2004. Assessing the risk of invasive spread in fragmented landscapes. Risk Analysis 24:803-815.

With, K. A., and A. W. King. 2004. The effect of landscape structure on community self-organization and critical biodiversity. Ecological Modelling 179:349-366.

With, K. A., D. M. Pavuk, J. L. Worchuck, R. K. Oates, and J. L. Fisher. 2002. Threshold effects of landscape structure on biological control in agroecosystems. Ecological Applications 12:52-65.

Heather Galindo

Cowen, R. K., C. B. Paris, and A. Srinivasan. 2006. Scaling of connectivity in marine populations. Science 311:522-527.

Galindo, H. M., D. B. Olson, and S. R. Palumbi. 2006. Seascape genetics: A coupled oceanographic-genetic model predicts population structure of Caribbean corals. Current Biology 16:1622-1626.

Storfer, A., M. A. Murphy, J. S. Evans, C. S. Goldberg, S. Robinson, S. F. Spear, R. Dezzanni, E. Delmelle, L. Vierling, and L. P. Waits. 2007. Putting the 'landscape' in landscape genetics:. Heredity 98:128-142.

