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BY DENISE SPRANGER

The sea slides over the asphalt of a city street.  
A scrawl on desert parchment marks the dry echo 
of a river. Bears don’t bother to hibernate, say 
neighbors in the great Northwoods. While those 
other bears, so white and fabled, roam stranded  
on melting ice floes.

Like the waters that seem to be sloshing around 
in all the wrong places, it’s almost too much to 
absorb. Katrina, Irma, Maria, and Florence are 
names we know, and so is the impact of countless 
fires. But the subtle unraveling of our ecosystems 
bobs like a discarded cork in the news cycle, or 
barely surfaces in the red tides of algal blooms.

Underlying it all is a human question: Are we too 
big to fail? Scientists say: Don’t bank on it.

But we do have a choice: Remain indifferent.  
Or get to work.
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Naomi Levin is an associate professor of 
geology and the associate chair for graduate 
studies in the Department of Earth and 
Environmental Sciences. She is also on the faculty 
of the Program in the Environment (PitE).

Her research group centers on 
understanding how terrestrial landscapes 
and organisms respond to past climate change. Their work involves a 
combination of geologic fieldwork, isotopic lab work, and modern analog 
studies.

“It’s very easy from your armchair to say, ‘Well, we survived 
global changes before.’ So I ask you, would you really want to be living 
in what is now Europe during the Ice Age? No, you wouldn’t.

“My research takes a very long view of climate change in the 
time span of human evolution, so broadly the last 10 million years. But 
things really began picking up in the last five million years or so. The 
big question is: What was the role of climate in human evolution, and 
why should we care?

“To answer that, the carbon dioxide story is particularly 
compelling. Carbon dioxide levels have oscillated between 180 parts 
per million (ppm) and 280 ppm for the last one million years and 
likely back to 2.5 million years. That range includes the glacial and 
interglacial periods. So within this narrow window of 180 – 280 ppm is 
the difference between being covered in ice and not being covered in 
ice.  That was the world that we knew up until the last 150 years since 
the Industrial Revolution. Now, with carbon dioxide levels at over 400 
ppm, we’re outside of that world. We are, in a real sense, changing the 
conditions in which we evolved.

“Having this geologic perspective doesn’t create solutions, but 
it may be a piece of the communication. How do we get people to 
engage with these issues? How do we get people to conceptualize 
what they mean? A big part of the climate change story is 
understanding what’s happening now relative to what has happened 
before. And for some, it may be easier to embrace the realities of 
climate change from a distance, say, of two and a half million years.”

Maria Lemos is a professor and associate dean 
for Research and Engagement at SEAS, and the 
co-director of the Great Lakes Integrated Sciences 
and Assessments (GLISA). Her research focuses on 
how to increase the use of scientific knowledge, 
especially climate information, for reaching 
society’s sustainability goals. Her empirical 
work has spanned different decision contexts 
including agriculture (farmers in Brazil and farmers and extension agents 
in the U.S. Midwest), urban adaptation (city officials in the Great Lakes 
region and five megacities in Brazil), and water and coastal governance 
(water and coastal managers in the U.S. and in Brazil). 

“In the trenches, whether we call it climate change or ‘extreme 
weather,’ people are still making decisions about preventing flooding, 
combating droughts.  While I think it’s very important that people are 
doing research on public opinion to shift the credibility issue and fight 
climate change denialism, I’m not in that business. I’m in the business 
of meeting people midway who are already convinced that they have 
huge problems, are trying to solve them, but don’t have the means. 

“The kind of product that we foster in GLISA is co-created with 
our users. We ask them what they need, and produce customized 
climate and climate-related information for them. What piques my 
curiosity now is how we might take this model that has been very 
successful on a smaller intervention level—and scale up. How can 
we expand the number of people we reach? That’s where social 
science can help us understand why and how different approaches of 
knowledge production and use work.”

THE University of Michigan has risen to the challenge. As a preeminent research 
institution, its contributions to climate science continue to advance 
knowledge—and create solutions—across disciplines. 

To underscore that commitment, U-M President Mark Schlissel announced 
his signature to the “We Are Still In” pledge in 2017, stating that the university will 
“support climate action to meet the Paris Agreement.” At SEAS, renowned climate 
scientist, Jonathan T. Overpeck, was appointed the Samuel A. Graham Dean, bringing 
a fresh vision for the road ahead.

We spoke to the dean and more than a dozen faculty members at U-M whose 
work on climate change takes them into the field, the lab, and into the White House—
and who are making an impact in communities here and abroad. We asked them to 
share their unique perspectives as we tackle the new demands of our changing world.

We keep talking about the need to accelerate prevention and 
adaptation to climate change, but we must find ways to bridge 
the core research that we do with the people who will need this 
information. I think that SEAS has a fantastic role to play because 
we already understand the need to engage. We have students 
working with communities, and faculty who are committed to be 
in on those dialogues. 

- Dr. Maria Lemos
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A MATTER OF DEGREE 
The planet’s average surface temperature 
has risen about 1.62 degrees Fahrenheit (0.9 
degrees Celsius) since the late 19th century.  
Most of the warming occurred in the past 35 
years, with 2016 being the warmest year on 
record since records began in 1880. 

OCEANS 16
In 2016, global average ocean temperatures 
experienced a record high, leading to  coral 
bleaching. The extended heat periods during 
that year killed off approximately half of 
the Great Barrier Reef, the largest and most 
extensive reef system in the world. In addition, 
the absorption of CO2 has increased the 
acidity of ocean waters by 30 percent since the 
Industrial Revolution.  

RISING TIDES 
Global sea level rose about eight inches in the 
last century. The rate in the last two decades, 
however, is nearly double that of the last 
century.

ARCTIC MELTDOWN 
In 2016, annual Arctic sea ice averaged 800,000 
square miles below the 1981-2010 average, 
making this the second smallest annual 
ice coverage on record. As global warming 
continues, large reserves of organic matter 
frozen in subarctic permafrost will thaw and 
decay, releasing additional CO2 and methane to 
the atmosphere.  With the decrease in polar ice, 
less sunlight is reflected and the oceans absorb 
even more heat.

GOING TO EXTREMES 
Incidents of extreme weather are projected to 
increase as a result of climate change. Increasing 
temperatures in the Arctic are affecting the path 
of the jet stream, the severity of storms, and the 
length of individual weather events such as rain, 
storms, and drought. 

Sources:  NOAA at climate.gov  
climate.nasa.gov/evidence 
Center for Sustainable Systems Fact Sheets

CLIMATE 2.O
Rosina Bierbaum is a professor at SEAS. Her 
research is on the interface of science and policy—
principally on issues related to climate change 
adaptation and mitigation at the national and 
international levels. From 2001-2011, she served as 
dean of SEAS. She is the chair of the Science and 
Technical Advisory Panel of the Global Environment 
Facility and served on President Obama’s Council 
of Advisers on Science and Technology (PCAST), as an adaptation fellow 
at the World Bank, led the Adaptation Chapter for the Congressionally-
mandated U.S. National Climate assessment, and was a review editor for the 
Intergovernmental Panel on Climate Change. 

“My role has changed over time—from researcher to policymaker 
to educator.  I’m now doing more with the international community, and 
trying to translate science into usable information for practitioners. For 
example, at the U.N. Investor Climate Summit, I spoke about the impacts of 
climate change on the business community. Their investment in renewable 
energy and sustainability-focused efforts is now reaching 30 trillion dollars, 
which indicates a great amplification of interest. That instills hope that we 
can combat climate change in time.

 “My hope is also based on the fact that people are literally in the 
streets again. They were out in force demonstrating for science, and for 
action on climate change. I think that perhaps in the past citizens  were 
more complacent, and assumed that our leaders in the Congress and the 
White House would take care of environmental crises for us. It’s very clear 
now what  ‘We the people’ means. We the People need to be involved!

“Burgeoning state, local, and university activities are also encouraging. 
Many cities now have sustainability initiatives and even sustainability 
managers—some of these leaders are from SEAS. And cities are where 
protecting people and infrastructure are front and center.”

Julie Cole is a professor of Earth and Environmental 
Science at LSA. Her work explores past environmental 
change by developing paleoclimatic data from corals, 
caves, and other sources. Current projects focus on 
areas and systems with substantial ecological or 
human impacts, including El Niño and Indo-Pacific 
variability, drought in western North America, 
monsoons, and coral reef environments.

 “We’ve lost roughly half the world’s reef corals in the last 50 years, 
and we’re on track to lose most of the rest as warming accelerates and 
storms get stronger. What many people don’t realize is that something like 
a quarter to a third of all marine species spends some part of their life on 
the coral reef. So reefs are hugely important for marine biodiversity, but 
also for economies and communities. They provide shoreline protection, 
tourism dollars, as well as a source of nutrition. The Great Barrier Reef 
notwithstanding, reefs are mostly found in small island states that don’t 
have a lot of resources financially. Combine that with sea level rise, and 
those communities are really in trouble. 

“The reef crisis has galvanized a lot of people to think about ways 
that we can use science to combat the problem. That’s why in addition to 
my research in the Galapagos and Australia, I’ve also been working at the 
Biosphere 2 in Arizona where we’ve been building experimental reefs. But 
I admit that it’s hard to imagine any solution that scales up enough if we 
continue on our current climate trajectory. The real solution—to this and all 
the pervasive problems driven by climate change—is a carbon-free energy 
system. We just need to face it.” 
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Greg Keoleian is the Peter M. Wege Endowed 
Professor of Sustainable Systems and co-founder and 
director of the Center for Sustainable Systems. His 
research focuses on the development and application 
of life cycle models and metrics to enhance the 
sustainability of products and technology. He has 
pioneered new methods in life cycle design, life cycle 
optimization of product replacement, life cycle cost 
analysis and life cycle-based sustainability assessments ranging from energy 
analysis and carbon footprints to social indicators. 

“The main contributors to carbon emissions are transportation, food 
production, and the heating and lighting of buildings—both commercial 
and residential. We have students conducting research in all of those areas. 
For example, we have  Jim Gawron’s work on connected and  automated 
vehicles with Ford (see page 28), as well as PhD candidate Cailin Buchanan 
(MS ‘18) and research assistant Krutarth Jhaveri (MS ‘18) who have 
contributed to the development of green principles to guide the light-
weighting of vehicles—such as cars, trains, ships, and planes—to conserve 
energy. 

“We also have students working with research specialist Marty Heller 
evaluating the environmental impacts and nutritional health of diets in 
the U.S. In the area of buildings, we have students like PhD candidate Lixie 
Liu who led a study that examined cost, energy use, and greenhouse 
gas emissions for different types of 60-watt-equivalent bulbs to guide 
consumers on bulb replacement decisions.

“I like to work with young people. They’re the ones who will be leading 
and  implementing changes to improve sustainability, and they’re excited 
about the future. You can see a generational shift happening. Many of them 
say that they don’t want to own a car. They’d rather live in a city and walk to 
work, or take a bike or public transit. 

“Nevertheless, our emissions are going up, and we still live in a very 
consumption-based society. For most people, greenhouse gas emissions 
is not high on their list when they’re making decisions about purchasing 
vehicles, about buying a house, about what food they’re going to eat. 
That’s why we need stronger policies and market signals that encourage 
more sustainable choices and behavior. We also need more research and 
education in systems analysis, and that’s why I’m here. We have a lot of 
work ahead of us at SEAS.”

Richard Rood, a professor in the College of 
Engineering, teaches a class, in concert with SEAS, 
on the interface of climate change with all aspects 
of society, and specifically climate change problem-
solving. His current physical-climate research is focused 
on bridging the study of weather and climate. 

“When I came to U-M in 2005, there was a 
conference on campus on climate change organized 
by the Erb Institute and the Ross School of Business. And it was apparent 
that the campus was not especially aware of the climate science that was 
going on across the river in what is now the Department of Climate and 
Space in the College of Engineering. After the conference, three students 
came up to me and said that they needed a course in climate change that 
worked across many disciplines. 

“I’ve been teaching that course now since 2006, and I’ve seen what 
is, at least anecdotally, a significant change in students. The students that 
I meet now are more aware, far more interested in taking on problems 

 CLIMATE 
JUSTICE 
The World Health Organization estimates that 
climate change will cause an additional 250,000 
deaths per year between 2030 and 2050.

Though wealthy, developed nations 
like the U.S. emit larger concentrations of 
greenhouse gases (GHG) per capita, developing 
nations experience the worst effects of climate 
change relative to wealthier countries due to 
their limited resources and ability to adapt.

Low-income communities are more 
likely to be exposed to climate change threats 
(e.g., flooding, storms, and droughts) due to 
inadequate housing and infrastructure.

People living closer to the coast and small 
island nations are more vulnerable to severe 
storms, sea level rise, and storm surges as a 
result of climate change.

Indigenous populations that rely on 
subsistence farming practices for food have 
limited options for adapting to climate change 
threats.

Areas with weak healthcare 
infrastructure—mostly in developing 
countries—will be the least able to cope with 
catastrophic effects of climate change such 
as heat waves, droughts, severe storms, and 
outbreaks of waterborne diseases.

- Center for Sustainable Systems 

Climate change disproportionately impacts 
vulnerable and marginalized communities.
Urgent response is needed to ensure that 
local climate planning efforts move to address 
these disparities, rather than perpetuate them, 
by drawing on local and expert public health 
knowledge. 

- Graham Sustainability Institute
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and far better prepared than I was at that age. They’re far less naive 
about not only environmental issues, but also less naive about how 
complex systems of people work. 

“One thing we talk about in class is that scientists are part of the 
community, part of society. They’re not above society nor are they 
merely observers. So I think that having a scientific voice represented 
in policy, in management, and in planning is just rational.”

Seth Guikema is an associate professor in 
the Department of Industrial and Operations 
Engineering and the Department of Civil and 
Environmental Engineering. His research is 
highly interdisciplinary. Much of his group’s 
recent work is focused on the problems of urban 
and infrastructure resilience and sustainability 
in a changing climate. It is grounded in risk 
analysis, particularly data-driven risk analysis and complex systems 
simulation. 

“Yes, there is uncertainty about what the impacts of climate 
change will be on communities and on infrastructure. But there will 
be impacts and we need to start acting now. 

“Recently at U-M we’ve had several projects that try to 
understand how communities respond to repeated hazards. For 
example, Ocean City, Maryland sits right on the Atlantic coast. After a 
hurricane, people may do certain things. They might strengthen their 
house, or install backup generators. In the case of Miami in 1992, 
Hurricane Andrew was the impetus for changes in building codes, 
and the utilities responded. 

“So communities do evolve over time. On the other hand, 
people are moving in who don’t share this history with storms, 
and don’t understand the potential vulnerability. Another issue 
we consider is risk perceptions. For example, in the case of coastal 
flooding, once you put a sea wall in, people may feel more 
protected—and move into areas behind that wall. Now we have a 
much larger population at risk in the case of an even larger flood that 
tops that sea wall. 

“We’re doing agent-based modeling work to understand 
how these different factors influence people, how this affects 
their behavior, and how it affects what they do to reduce their 
vulnerability. Then we can recommend policy interventions to guide 
all that in a more sustainable direction.”

Paige Fischer is an assistant professor at 
SEAS. Her research group focuses on human 
dimensions of environmental change. The 
primary goal of her research is to increase 
scientific understanding of human behavior 
as it relates to the sustainability of socio-
ecological systems. 

“I study and teach about how people perceive and respond 
to environmental change. Most of my work is in the context of 
forests, and particularly in the area of wildfire. My research on 
adaptation centers on understanding what motivates people—
individuals and families more than institutions—to reduce the risk 
of uncharacteristically large wildfires. That has a big relationship 

to climate change, as changing temperatures and precipitation 
are driving larger and more destructive wildfires, especially in the 
western United States.

“It’s important to understand that adaptation differs from short-
term coping. An example of ‘coping’ might be, ‘Let’s just suppress 
those fires.’ In contrast, adaptation is a long-term endeavor, such as 
planting species that can survive in future conditions, or allowing 
fires to burn, and learning how to live in a fire prone environment. 

“I think the notion that so many people don’t believe in climate 
change may be something of a myth. We just held nine focus groups 
with landowners throughout the Northwoods, and we didn’t use the 
term ‘climate change’ at all. We just asked open-ended questions 
about what kinds of things have changed, how they’ve been 
impacted, and what they’ve done in response.

“In every group, people volunteered that the changes they were 
being affected by could be related to global warming. They told us 
that winters are warmer. Bears aren’t hibernating. They see changes 
in trees species and more tree pests and diseases. They’re noticing 
little things that are changing over the decades.”
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Allison Steiner is an associate professor of Climate 
and Space Sciences and Engineering in the College 
of Engineering. Her research focuses on biosphere-
atmosphere interactions, regional climate modeling, 
chemistry-climate interactions, atmospheric aerosols, 
biogenic trace gas emissions, and boundary layer 
meteorology.

“As an atmospheric chemist who studies both chemistry and climate, 
I can point to a couple of ways that we’ve made progress. If you look at air 
quality in the United States over the past 20 years, there have been some 
dramatic improvements in air quality—which is obviously beneficial to 
human health. That was largely due to government regulatory decisions 
about nitrogen oxide emissions that influence smog. Regulations also 
required cars to be more fuel-efficient.

“But climate is a very different beast. I’ve been working with Dr. Maria 
Lemos, along with others, on an NSF funded project. We’ve been looking 
at the influence of climate change on the harmful algal blooms in Lake 
Erie. We know that the nutrient load from agricultural run-off promotes 
the blooms, and increases in precipitation—due to climate change—will 
carry more of the phosphorous in the fertilizer into the lakes. So initially, we 
thought that timing the fertilizer loads between major rain events might 
reduce the run-off, and as a result, the blooms.

“The other consequence of climate change, however, is that the lakes 
are warming. So my perspective now is that these temperature changes are 
going to outweigh the precipitation changes, and that has some interesting 
implications. If the temperature of the lakes is five degrees Celsius warmer 
than it was 20 years ago, it’s not clear that reducing run-off is going to be 
enough to control these blooms.”

Ines Ibáñez is an associate professor at SEAS. 
Her major research interests focus on the current 
challenges that plant communities are facing in the 
context of global change, i.e., climate change, invasive 
species, and landscape fragmentation. 

“We may be able to predict what will happen 
in the long term, but we don’t know what is going 
to happen in the short term. Here is where abrupt threshold dynamics may 
take place—where we reach a certain point in environmental conditions 
and there is a brisk change in how ecological systems respond to it. And 
there are many  global change factors other than climate driving these 
dynamics, such as pollution, invasive species, and landscape fragmentation. 
They’re all taking place at the same time, and are creating novel conditions 
for which we don’t have any contemporary or past analogue. This means 
we cannot use our past knowledge to predict the future knowledge. We are 
in a completely new space.

“But I think that everybody understands that environmental problems 
are affecting us all now, and that our society wants to resolve these issues. 
Look at how mayors, states, and companies are taking action, despite the 
current administration, and proposed deregulations by the EPA. That’s why 
I’m very optimistic, because we don’t depend on a top-down approach. 
People are educated enough—and this includes corporations and local 
politicians. It’s not going as fast as we would like it, but it’s moving.”

“As the atmosphere warms, it can hold more 
moisture, so it demands more moisture. It pulls it 
out of the vegetation and the soil, as well as the 
reservoirs, lakes and rivers. It means that places 
that are dry are getting drier, and in the U.S., that’s 
particularly true in the Southwest and California. 
People refer to this as ‘drought,’ but it’s really 
aridification—a trend towards hotter and drier 
conditions. In essence, a huge swath of America 
is going to have less water and less healthy 
vegetation—contributing to more frequent and 
more destructive wildfires.” 

- Dean Jonathan T. Overpeck
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Andy Hoffman, the Holcim Professor 
of Sustainable Enterprise, holds joint 
appointments at U-M’s Ross School of 
Business and SEAS. In his research, he uses 
organizational, network, and strategic analyses 
to assess the implications of environmental 
issues for business.

“There are several future scenarios to consider. You can have 
a dystopian world where there’s continued fragmentation, and no 
acceptance of the problem. The elites continue to make money, and 
there’s no concern for the small island states that will be under water. 
That’s one possible scenario. A second is what we call ‘market rules’ 
where we address climate change, but only if it makes money for 
companies. This is a very real possibility, but only a partial solution. 
It will slow down the velocity with which we’re running into a 
brick wall, but we won’t reverse course. A third is what we call the 
‘technology fix’ where technology will save the day. Essentially, we’ll 
geo-engineer the planet. Like market rules, that will alter the velocity, 
but not change our behavior. Both of these are band-aids to continue 
living the way we’re living. 

“The fourth, which is more utopian, we call ‘cultural re-
enlightenment.’ That means to fully come to terms with life in 
the ‘Age of Humans’—what some geophysicists are calling the 
Anthropocene, we need a social shift akin to the Enlightenment of 
the 17th and 18th century. 

“The late author Thomas Berry wrote that every generation is 
faced with a great challenge. He called it the ‘Great Work.’ He went on 
to say that ‘the nobility of your generation will be determined by how 
you respond to that challenge.’ So I challenge my students to consider 
this: What world do you want it to be? That is your Great Work.”

Jonathan T. Overpeck, the Samuel A. Graham 
Dean of SEAS, is an interdisciplinary climate 
scientist. He has active climate research programs 
on five continents, focused on understanding 
drought and megadrought dynamics (and 
risk) the world over, and has also served as the 
lead investigator of Climate Assessment for the 
Southwest and the SW Climate Science Center – 
two major programs focused on regional climate adaptation.

“Climate change is the mother of all environmental challenges. 
Its scale globally—and its magnitude locally—combine to make it 
the threat that will overwhelm every other environmental problem, 
either now or sometime in the future. In a sense, climate change is 
supercharging our climate extremes—our heat waves, our tropical 
storms, our droughts, our floods, and it’s happening all over the 
planet. 

“But when it comes to the environment, we must never give up. 
Our job at SEAS is not just to communicate what we think the ‘state of 
the knowledge’ is on climate change. Communication is important, 
but we need to go further than that. We need to build relationships 
with people in society. Then we can collectively decide what the 
most important challenges are, and work together to create the best 
solutions. What we’re creating here is hope for the next generation 
and the next generations after that.”

EDUCATION & THE ARTS
In her course, “Culture, Nature, and Landscape,” 
associate research scientist at SEAS, Sara 
Adlerstein, tasked her students to create picture 
books for children that conveyed information 
about climate change in a simple and engaging 
way. The goal was to empower children to be 
part of the solution. 

“Bringing the humanities into our 
environmental programs is essential. We need to 
be able to convey the essence of what we do as 
scientists to everyone—not just other scientists. 
Art can be used for advocacy, as well as a way 
of healing. Art can also be a way of educating 
people.” 

Another of Adlerstein’s projects brought 
students into local elementary and secondary 
schools to lead classes about climate change. 

Children were then invited to submit artwork 
that expressed their own feelings about climate 
change, and what actions they could take to 
help. The children’s work was featured in the 
exhibition “Youth and Climate Change” at the 
Dana Building’s Art and Environment Gallery. 

“These projects were a great opportunity 
to enhance collaboration between communities, 
teachers, children and artists,” said SEAS alumna 
Brooke McWherter (MS ’18). “Climate change 
was not in the common narrative when I was 
a child, and it seems to me that only recently 
we realized that this was something we should 
talk about with our children. They’re going to 
be impacted by it and it’s important that they 
understand what’s going on, and learn how they 
can help to reduce those impacts.”
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