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Resilience and response of ecological systems to rapid environmental 

change 
 

Course leader:  Matthew P. Ayres, Professor of Biological Sciences, Dartmouth College, 

Hanover, NH USA, and August T. Larsson Guest Researcher, Department of Ecology, SLU. 

Co-teacher: Lauren Culler, PhD, Dartmouth College, Hanover, NH USA. 

Credits: 2 HEC 

Time:  25-28 Nov 2014; 09:00 – 16:00 daily, and a mingle at 16:00 28 Nov. 

Place:  Eklundshof  (http://www.eklundshof.se/) - in Uppsala, near campus. 

 

Background and aim 

Homeostasis is a defining feature of life, but changing conditions challenge the resilience of 

biological systems from organisms to ecosystems -- sometimes with consequences for human 

welfare. The science of ecology offers theory and knowledge regarding the nature and limits of 

biological resilience to environmental change. This knowledge is of growing relevance to society 

in general and the natural sciences in particular as Planet Earth plunges into the Anthropocene. 

This course will seek to advance our understanding of the resilience and response of ecological 

systems to rapid environmental change. We invite students at any stage in their Ph.D. program, 

with interests that include any facet of environmental change (e.g., climate change, land use, 

disturbance, pollution, etc.), and whose scale of focus ranges from physiological and population 

ecology to communities and ecosystems. Diversity among participants is desirable because a 

theme will be identifying similarities and differences in how traditionally different subdisciplines 

of ecology conceptualize and study system response to environmental change. Course content 

will be structured to match student interests. The course will include work on individual projects 

that are identified and developed by participants to maximize benefits for individual Ph.D. 

students. 
 
Learning targets 

 Students should gain facility with theories, models, data, and inferences regarding the 

responses of ecological systems to environmental change.  

 Students should learn generalities regarding system response that extend across scales of 

biological organization (e.g., positive and negative feedback systems; system responses 

to stochastic variation, directional change, and variation with autocorrelation structure).  

 Students will gain capacity to communicate and extend the theories, models, and data in 

their own field. Students will advance a specific project in their own research program. 
 
General structure 

The course structure will include a mix of short lectures, analytical exercises, small work groups, 

structured discussions, and unstructured time for all of us to work on an interesting problem from 

our own work. 

 

The lectures and exercises will cover the following subjects: 

• Physiological ecology of climatic effects on biological systems 

• The nature of resilience in populations, communities, and ecosystems 

• Homeostasis vs. change: feedbacks, exogenous effects, and tipping points 
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Participants will bring:  

• knowledge of relevant theories, models and data in their field – including a handful of 

examples, techniques, and illustrative papers that students will present to the group; 

• interest in the theories, models, and data of other fields concerned with system responses 

to environmental change; 

• willingness to talk, listen, and ask questions; 

• one or more concepts for an interesting project to be conducted by participants (singly or 

in small groups) during the course. This could be almost anything. (e.g., data analysis, 

model development, research design, science communication). It does not need to be 

completed during the week of the course, but should be something on which progress can 

be made, providing the basis for a simple descriptive poster to be presented at a 

culminating plenary session at the end of the last day. Look for something that you want 

to do anyway, that would benefit from the intellectual engagement of diverse colleagues, 

and that is likely to be interesting to you and your colleagues in the course. 

Preparations 

In advance of the course, participants will be asked to provide three fascinating papers from their 

field to share with the group, and to spend a few hours with a modest set of readings and thought 

questions. 

Time plan 

All days will follow the same general schedule 9.00-16.00 with a mixture lectures, discussions 

and individual work including scheduled breaks for lunch 12.00-13.00 and fika-breaks 10.00-

10.30 and 14.30-15.00.  

Final day: 16.00-- Reception with snacks, cheese and drinks. 

Examination  

Presentation of the poster will function as the examination of the course. 

 

NOTE: The number of places is limited to 18 participants. Priority will be given to research 

school members. Apply to Christer Björkman (christer.bjorkman@slu.se) by sending an e-mail 

on Friday 26 September the latest. 
 
Contact person and organizer: Christer Björkman (christer.bjorkman@slu.se), Ecology, SLU. 

 

 

Photograph from the largest forest fire in Sweden in modern time; 17,000 ha were hit in the 

summer of 2014 in central Sweden 100 km west of Uppsala.  

www.sveaskog.se 
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