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ENTS 288: Abrupt Climate Change 
 

                            
            

 

                          
     Abrupt Climate change in Greenland      Melting Arctic Sea ice today 
       

 
Overview 
 

Tipping Points are moments of great sensitivity. Changes made 
right at the Tipping Point can have enormous consequences. 
      Malcolm Gladwell 
      Tipping Point, p. 282 

 
You may have heard the word tipping point used recently in the media with regard to the 
melting of sea ice and glaciers?  This interdisciplinary ENTS science course will explore 
"fast" changes in earth's climate – past, present, and future.  Beware, this is not just your 
usual variety of "gradual" global climate change and global temperature increases that 
you read about often in the media.  We will be studying change that has occurred many 
times in the ancient past on a much faster time scale (years or decades). We will be 
thinking about whether this kind of change is already happening today and in our future 
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right here in Minnesota. We will talk about how human influence may affect the earth’s 
ability to reach - or avoid - a devastating climate tipping point. 
 
We will begin by looking at what is happening today in the Arctic, Antarctic, and 
Greenland, especially with regard to the accelerated melting of sea ice and glaciers. We 
will then move into the past, going back in time over 2 million years to see the clear 
signals of natural, abrupt climate change on an Earth little affected by humans.  We'll 
focus extensively on how to think about how and why abrupt changes occur – this will 
involve a lot of science learning about earth and ocean systems. We'll connect this 
learning a little with the study of how ideas move quickly through human networks – an 
area you likely are more familiar with than climate.   
 
To bring this all home to where we work and learn, we will study what is happening 
today in Minnesota and Northfield - and what climate models predict for our future. This 
will take us into local issues of flooding and drought, and related issues (farming…) that 
stem from this extreme weather that is amplified by a warming planet. 
 
In order to help you move your learning to action, you will be asked to work in several 
teams, staged over the term, to redesign Carleton’s “Arboretum Complex”, the current 
cluster of building near the Arb Office, Farm House, and Parr House.  We will approach 
this design project through a variety of perspectives: how to live in our unsteady climate 
future at Carleton, ecological design, integrating the natural and built environment. 
 
One huge thread through the course will be to clarify and refine the essential features of 
complex systems. These systems have highly interdependent parts, and they exhibit a 
range of common features: tipping points, thresholds, feedbacks, hysteresis, stochastic 
effects, abrupt change, inherent uncertainty, and much more. The earth’s climate system 
is complex, as are many other nature and human systems. The science of complexity is 
key to understanding the future of the earth - and our place in that future. 
 
This kind of interdisciplinary work is fun, playful, exploratory, creative, uncomfortable, 
integrative, and synthetic.  It is also necessarily unpredictable, as everyone makes 
connections in different ways. You each have a different background you bring to this 
course, and I hope we can take advantage of this and learn from each other.  Make a 
conscious effort to connect and integrate ideas from different areas of understanding, and 
listen to others who are doing the same.  The more risks we each take to explore new 
ideas and their connections, the more we will all learn together.  This will be a creative 
journey to the understanding of some front-edge science and the impact of abrupt climate 
change on human civilizations – and on our future together on this planet and campus. 
 
Teaching Staff 
Trish Ferrett (Chemistry/ENTS), x 4408, Mudd 176, tferrett@carleton.edu  
Taylor Mayhall, mayhallt@carleton.edu (homework grader and teaching assistant for 
team projects) 
 
 



Spring 2015, Carleton College      T. Ferrett 
T. Ferrett 

 3 

Learning Goals  
• Learn basic concepts of the science of complex systems that require an 

interdisciplinary approach (earth's climate systems) – through study of fast climate 
change today and in the past 

• Develop skills to interpretation data and extract meaning through extensive and 
recursive contact with historical and contemporary data sets on earth's climate 

• Better understand how science works and how science knowledge is created, 
especially through the interplay of evolving data and theory 

• Work in teams on a challenging campus design project, in collaboration with local 
campus and community partners.  

• Get design experience that integrates and differentiates multiple functions, with an 
eye toward ecological design and land stewardship. 

• Translate/apply the need to adapt to rapid climate change into the conceptual and site 
plan design for a complex of college buildings. 

• Practice incorporating multiple perspectives, constituents, values and needs into an 
integrated design. 

• Integrate understanding of climate science with other perspectives (cultural, 
economic, political, etc.)  

• Develop your creative and integrative thinking skills through project-based learning 

 
The Questions We Will Tackle 
How fast is abrupt climate change? 
What’s the difference between gradual and abrupt climate change? 
What is the historical evidence for abrupt climate change?   
What are the processes in earth’s climate system that creates abrupt change? 
What are the essential features and key concepts of complex systems? 
What are the scientific theories that attempt to explain abrupt climate change, and how 
well supported or controversial are these theories? 
 
Is the earth’s climate changing abruptly now, or might it soon? 
What is happening already, and predicted to happen, with abrupt climate change in our 
future here at Carleton and in Minnesota?  
How can we mitigate and adapt to these coming changes? 
 
How can we intentionally redesign a part of campus to help us better learn, live, and work 
into an unsteady climate future? 
How can we use principles of ecological design to showcase and educate others about 
how design connects to the natural and human ecology of our future? 
 
 
Term-Long Design Project - Introduction 
The campus area of interest is show below, which we will loosely call “The Arboretum 
Complex”.  
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This complex consists of the Arb Office and Garage, two residential houses (Farm and 
Parr House), several gardening plots supported by students, art studios and art supplies 
areas for three Carleton Art Studio faculty, and a variety of college industrial buildings 

related to grounds work, sports, and storage. 
 
This group of built structures was designed, over time, 
without regard to a holistic design for all the structures 
and functions we see today. This area was also 
designed without capitalizing on the placement of this 
built environment on the boundary between the 
academic campus and the Arb.   In a way, this site is 
“out of sight”, so it is an ideal location for campus 
storage. Yet, the storage facilities sit right next to 
student housing, Art Studio Space, and Arb buildings – 
an awkward mix.  A number of people on campus 
realize this is an awkward built environment, yet its 

improvement is not part of Carleton’s Campus Master Plan and there is currently no 
funding to improve the site. Can we do better? 
 
This boundary region is also a “contested space” on campus, where various constituents 
work together, usually within a collegial but ill-defined process, to maintain, revise, and 
add multiple functions to this land zone.  This is always a balancing act. There are few 
clear principles or processes that define how certain questions will get addressed. Who 
decides? Who “owns” and controls this piece of land? What priorities or principles guide 
decision making for renovation, construction, and land use?  How are the needs of a wide 
variety of Arb and college users balanced as changes are made to this area and the 
broader land it serves? 
 
Over the term, you will have a chance to develop, in teams, four distinctly different 
conceptual designs, expressed as creative and integrated 2D site plans that accommodate 
some or all of the current functions. Our design will be guided intentionally by the 
following themes.  

• Increase the value of this place to multiple groups of people  
• Strengthen the connection of the Arb to the main campus in multiple dimensions 
• “Showcase” and educate the campus and others about how to work and live in 

Northfield into an unstable climate future, in Minnesota and globally 
• Ecological design, including integration of the natural and built environment and 

the view of “building as system” and “building as pedagogy” 
• Integrate and differentiate purpose and function (education, Arb office, 

residential, energy, Art Studio, sports…industrial…) 
• Land stewardship (part of the Arb mission) 

 
As the term evolves, we will also attempt to articulate a small set of design principles that 
will guide  (and constrain) your “practice renovation design” and in your final 2D site 
design. 



Spring 2015, Carleton College      T. Ferrett 
T. Ferrett 

 5 

Moodle Page and Email 
Everything for this course will be posted on our Moodle page – handouts, reading and 
homework assignments, etc.  Get in the habit of checking the Moodle page about once a 
day. It will be your responsibility to do this, though Trish will usually remind you in class 
of assignment deadlines.  Trish will send news out over email from Moodle as well – 
check email daily. 
 
Rough Course Map  
Watch on our Moodle course page for detailed reading, data exercises, and homework 
assignments throughout the term.  
 
The work for your project will be staged over the term. Details will be provided in the 
future on this; the stages of the work are sketched out below.  In short, you will first work 
in “foundational teams” to explore and research aspects of the project that will support 
the later design phase.  We will also do a quick and less complicated “practice design” 
project that will help you build your design skills prior to working on your final design 
project for the Carleton Arboretum Complex. This is all tentative – the project and 
process will unfold, and we will adjust to the reality and challenges of the real design 
process. Prepare to be patient and adaptable! 
 
Note the intentional overlap of three key learning areas:  1) the science of abrupt climate 
change, 2) ecological design, and 3) various stages of project work. Most weeks we will 
be working in all three areas – integrating them as we go.  
 
Week 1-2  Is Climate Changing Abruptly Today? – Earth's "canaries" 
   Develop project themes and foundational teams 
   Foundational team research 
   Team meetings with Trish/Taylor 
          
Week 2-5  The Science of Abrupt Climate Change &  
   Earth’s Climate in Ancient Times 

  Research in teams on themes, consults with experts 
  Team meetings with Trish/Taylor 

   Teams report out 
   
Weeks 2-6  Ecological Design 

  Development of Design principles and criteria 
 
Week 4-6  Climate Change in Minnesota 
   Final Design Teams Form 
   Design Practice: Arb Office Renovation Project 
        
Weeks 7-10  Final Design Project Work 
   2D Site Design of new Arb Complex  
   Weekly meetings with Trish/Taylor/others 
   Public Culminating Event and Final “Design Reports” 
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Primary Texts 
Purchase soon (available at our bookstore):  
 
1. Richard B. Alley, The Two-Mile Time Machine. Ice Cores, Abrupt Climate Change, 

and Our Future (2000).  
2. David Orr, The Nature of Design. Ecology, Culture and Human Intention (2004). 
 
You will also be doing significant other reading that will be posted as needed on our 
Moodle page. For example, we will be reading online from the key resource below, and 
others. 
 
3. National Research Council of the National Academies, Abrupt Impacts of Climate 

Change, Anticipating Surprises (2013). 
http://www.nap.edu/openbook.php?record_id=18373  
 

 
Expectations 
The classroom experience.  Our course will be discussion and activity-based, though 
Trish will lecture, including on a need-to-know basis. Get in the habit of taking notes on 
your reading. Bring questions to class that you think warrant further discussion with the 
group. The goal of our discussion will be to learn from each other, so prepare to listen 
well to others and respond to their ideas respectfully and in a way that moves our learning 
forward. There will be times when your research or design team will has a specific 
responsibility in class. 
 
Above all, let’s try to see our discussions as a way to explore and connect ideas to deepen 
our understanding. Ideas do not need to be well formed to be valuable for group's 
learning. You are invited to put forth young ideas so the group can learn by sharpening 
them together. Your instructor will do this often as well! 
 
Course “writing” and work.  Writing – which will include text, images, audio and video - 
will serve several purposes in this course, including: 

• Brief informal writing to help you clarify, summarize, and digest the readings to 
prepare for class discussion (quite informal) 

• Writing that aims for significant integration between ideas (more formal, short 
papers) 

• Regular homework, which can include data interpretation, short answer questions, 
and more. 

• Final project writing (the most formal, with cited sources) – will be done in a 
multi-media digital format for the design project 

 
Your instructor will try to be clear about how each “writing” assignment is evaluated. 
Some will be graded. Others will be collected, read by Trish and/or Taylor, and you will 
receive credit for doing the assignment along with helpful feedback.  
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Attending class.  You are expected to attend class unless you are ill or facing a personal 
or family crisis. If you need to miss a class and you know it, please talk to your instructor 
in advance to make arrangements. On some days, your presence to work with your 
research or design time will be critical, and cannot be easily made up. 
 
 
Course Grading 
Your grade will be constructed as follows. 
 

Participation & engagement, meeting deadlines,  
attending and engaging well in team meetings   15% 
and the design process 
 
Regular Homework       25% 
 
Informal writing/assignments for class    15% 
 
Project Work        45% 
 Foundational research    15%  
 Renovation “Practice” Design  10% 
 Final Team Design    20% 
 
 

 
Students with Disabilities 
Carleton College is committed to providing reasonable accommodations to students with 
disabilities. Students seeking accommodations should contact the Coordinator of 
Disability Services, Andy Christensen, at 222-4464 or anchrist@carleton.edu, to begin 
the process. Carleton faculty are strongly encouraged to wait for official notification of 
accommodations before modifying course requirements for students. 


