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DIRECTOR’S MESSAGE
As we enter the 2020s –
hopefully a great decade for
climate solutions – this report
looks back on the PCCRC’s
activities during 2019. The
center now has 92 faculty
aﬃliates across 29 departments.
We highlight just a few of their
activities in the annual report.
I’ll point you to a few places to start: in our Research Briefs on page 2,
we report on an economic analysis showing how climate change
increases even further the advantages of adopting conservation
tillage. This analysis by graduate student Whitney Hodde, working
with professors Juan Sesmero and Otto Doering, and taking
advantage of a long-term field experiment run by professor Tony Vyn,
could be a model for similar analyses around the world. On page 4,
we highlight work launched by professor Greg Michalski with the
help of a PCCRC seed grant. This project uses soil nitrate isotopes to
explore the causes of a major shift in Earth’s climate that occurred
about 3 million years ago. In 2019, Michalski and collaborators
received an NSF grant to fully expand this work.
In addition to seed grants for PIs, the center provides funding for
graduate students. This includes funds for student travel to meetings,
and funds to help attract promising potential students. You can read
about some of the outcomes of this funding on pages 9-11, including
a description of the recently completed thesis research of our first
graduate student incentive grant recipient, Dr. Elisabeth Krueger.
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RESEARCH BRIEFS
Climate change enhances economics of conservation tillage

mitigation policies are anticipated to be implemented in the
coming years: fuel substitution, improved energy eﬃciency, and a
shift to other industries to reduce this sector’s share of the GDP.
With collaborators from China and Ireland, Professor Hua Cai
(Industrial Engineering and Environmental and Ecological
Engineering) used a long-range energy alternative planning model
to evaluate the relative potential impact of these three policies.
The analysis finds a shift to less energy-intensive industries should
receive the highest priority. Policies to improve energy eﬃciency
can help reduce emissions, however, they cannot significantly help
China change its fuel mix away from coal and other fossil fuels.

Farmers have traditionally used intensive tillage to control weeds
and prepare the ground for the next year’s harvest. Intensive
tillage, however, adversely aﬀects the soil in a field and leads to
sediment and nutrient runoﬀ, resulting in pollution of surface
water and increased emissions of greenhouse gases. Changing
weather patterns associated with climate change will worsen some
of these issues. Conservation tillage, an alternative crop
management practice, can mitigate some fo the adverse eﬀects of
intensive tillage, but there are barriers to adoption of conservation
practices, including potential loss of productivity or profitability.

Ice nucleating particles in the Arctic are on the rise

Using data from a 39-year field experiment in Indiana, researchers
from the Department of Agricultural Economics (graduate student
Whitney Hodde, and Professors Juan Sesmero and Otto Doering)
and Agronomy (Professor Tony Vyn), and the University of Illinois,
evaluated the economics of conservation tillage under current and
projected climates. The researchers find that under current
weather patterns and a corn-soybean rotation, a farmer would
already have the economic incentive to adopt some form of
conservation tillage. Projected climate change enhances the
economics of conservation tillage, further reducing the economic
hurdle required to induce its adoption. The results of the study
might not generalize to areas with dissimilar soil types and agroclimatic conditions; however, the analytical method developed by
the research team can be applied to diﬀerent settings to examine if
these insights change across diﬀerent regions. The long-term
experiment that provided the crop yield data for this study was
conducted on Mollisol soils, the dominant soil type in the Corn Belt
region.

Atmospheric aerosol particles that can trigger ice formation in
clouds are referred to as Ice Nucleating Particles (INP). The
frequency and properties of clouds in the Arctic are especially
sensitive to concentrations of INPs, yet the main sources and
concentrations of INPs in this region remain uncertain. Over the
past 30 years, warming in the Arctic has decreased
seaResolution
ice and land
The JOIDES
snow by 20% and 13%, respectively. When glaciers and permafrost
in the Arctic melt, erodible soil is exposed, and this soil can be a
potential source of mineral dust in the Arctic. Similarly, as sea ice
cover in the Arctic diminishes and sea surface temperatures
increase, the production of sea salt spray will increase. Both
mineral dust and sea salt spray can act as INPs. An international
study led by Canadian, French and U.S. researchers (Professor
Alexander Laskin, Chemistry), set out to measure the
concentrations of INPs in the Canadian Arctic and provide insights
into the source of these particles in the region. The researchers
found that mineral dust, sourced from the region, is a more
important contributor to the INP population than sea spray
aerosols. Warming in the Arctic will likely increase concentrations
of INPs from mineral dust in the region, with important
implications to climate in the region.

Canadian Arctic warmest in 115,000 years
Arctic temperatures are increasing much faster than the Northern
Hemisphere average due to strong self-reinforcing feedbacks
unique to polar regions. This warming is causing rapid retreat of
the region’s glaciers, especially in the Eastern Canadian Arctic,
however the degree to which this recent warming is
unprecedented remains unclear. To address this knowledge gap,
Professor Nat Lifton (Earth, Atmospheric and Planetary Sciences)
with collaborators from University of Colorado, Boulder and
University of California, Irvine, used radiocarbon dating to
determine the ages of plants collected at the edges of 30 ice caps
on Baﬃn Island, west of Greenland. Baﬃn is the world's fifth largest
island, dominated by deeply incised fjords separated by highelevation, low-relief plateaus. The thin, cold plateau ice acts as a
kind of natural cold storage, preserving ancient moss and lichens
in their original growth position for millennia. The team’s findings
suggest that modern temperatures represent the warmest century
for the region in 115,000 years and that Baﬃn could be completely
ice-free within the next few centuries.

Water recycling in agricultural landscapes
Drained agricultural landscapes within the U.S. Midwest are faced
with the challenge of addressing both excess and deficit water
conditions, often within the same year, while also minimizing
negative impacts on water quality and the environment. Drainage
water recycling, the practice of capturing and storing water
drained from fields and using the stored water to irrigate crops
when there is a soil water deficit, has been proposed to increase
the resiliency of drained agriculture, but the potential benefits
have not been measured. A study led by Benjamin Reinhard and
Professor Jane Frankenberger (Agricultural and Biological
Engineering) with collaborators from the Iowa Soybean Association
and Iowa State University, investigated irrigation and nutrient
reduction benefits of drainage water recycling at two tile-drained
sites in the U.S. Midwest with diﬀering climates and soils. Their
results show that water storage is a promising new practice for the
tile-drained landscape of the U.S. Midwest, providing a strategy for
agricultural producers to manage water-related risks to crop
production while also contributing to water quality goals.

Policy priorities for achieving China’s mitigation goals
China is the world’s largest emitter of CO2. As the largest sector of
China’s fossil energy consumption and carbon emissions,
manufacturing will play an important role in achieving emission
reduction goals in China. Three main types of energy-related CO2
2

Global change is impacting important plant-fungi associations

influence at COP21: they created physical, visual, and digital
spaces to sustain their voices as they moved in and through Le
Bourget’s oﬃcial negotiating spaces (Blue Zone) and public
spaces (Green Zone); and they shifted representation away from
the modes established by the COP organizers toward
representation advanced by Indigenous Peoples.

In the forests of North America, a mutualistic relationship exists
between trees and mycorrhizal fungi—fungi supply trees with
nutrients and trees provide carbon to fungi. It is well
documented that these forests are experiencing unprecedented
change due to a combination of stressors including climate
change, nitrogen deposition, habitat fragmentation, invasive
species and fire suppression; however, there are gaps in our
understanding of how the mycorrhizal relationships in forests are
being aﬀected by these changes. A study by Professor Songlin Fei
(Forestry and Natural Resources) with colleagues from the U.S.
Forest Service and Indiana University provided the first
comprehensive distribution map of tree mycorrhizal associations
in the continental U.S. over the last 30 years. The researchers find
that climate is the main factor in determining the dominant types
of tree-fungi relations in a given region, and that nitrogen
deposition and fire suppression in concert with climate change
have resulted in the predominance of one type over others. This
shift has important implications in how carbon and nitrogen are
cycled through forest soils, how this translates to the global stocks
of carbon and nitrogen, and how predictive ecosystem models
can be improved.

Building a climate-sensitive predictive model for urban
residential water-electricity demand
Water and electricity demand are tightly connected.
Understanding and accounting for these connections are critical
for ensuring eﬃcient conservation measures and responding to
growing demand as cities are stressed by climate change,
socioeconomic change, and rising rates of urbanization and
growth. A study led by graduate student Renee Obringer and
Professor Roshanak Nateghi (Industrial Engineering and Ecological
and Environmental Engineering) designed a new multivariate
modeling framework to captures the dependencies in urban
residential water and electricity demand data and allow for
analysis of the climate-sensitive portion of water demand,
electricity demand, and their nexus. They tested the framework
on the residential sector demand in six Midwestern cities. They
found that climate variability alone accounts for between 23-71%
of variability in water-electricity demand in these cities, with
water use more climate-sensitive than electricity use. They also
found that global climate drivers (e.g., El Niño) are important
factors in water and electricity use in these cities.

“

Working together with Rich Phillips (Indiana
University) on the Indiana Climate Change
Impacts Assessment sparked new ideas and
led to an exciting collaboration allowing us
to better understand how climate change is
impacting important tree-fungi interactions.

Emissions trading: auctioning vs grandfathering permits
Emissions trading programs are increasingly used as marketbased climate policy instruments to reduce greenhouse gas
emissions cost-eﬀectively. Under these programs, a national or
regional limit (cap) is placed on the total amount of emissions
across a given industry, or the whole economy. The total amount
is split into allowances, each permitting a company to emit one
ton of emissions. The permits are distributed either free
(grandfathering) or through an auction, and participating
companies that cut their emissions faster can sell (trade)
allowances to companies with higher emissions or “bank” them
for future use. This market approach gives companies flexibility in
how they pursue emissions reduction measures, encouraging
faster reductions and rewarding innovation. A fundamental
challenge confronting policy-makers in designing eﬀective
tradable permit markets is the incentives it creates for firms to
invest in the research and development (R&D) of advanced
emissions control technologies. A new study by Professor Timothy
Cason (Economics) and Frans de Vries (University of Stirling,
Scotland) explored how the allocation mechanism
(grandfathering vs auctioning) aﬀects companies’ incentives to
invest in R&D. Their laboratory experiment found that overall
higher levels of R&D investments are observed under auctioning
allocation mechanisms.

Making influence visible at the Paris Climate Summit
Studies of power and influence at sites of global environmental
governance often overlook the role of Indigenous Peoples in the
agreement-making processes. This limits our understanding of
these processes and how they can be shaped for more eﬀective,
inclusive and just global governance. A research team led by
Professors Laura Zanotti (Anthropology) and Kimberly Marion
Suiseeya (Northwestern University) used innovative ethnographic
concepts and methods to examine how Indigenous Peoples
access, navigate, and cultivate power at the 2015 Paris Climate
Summit (COP21) to shape global environmental governance. Onsite in Paris, 7 researchers documented Indigenous presence at
the summit, ultimately collecting nearly 2 terabytes of data. Oﬀsite, additional team members collected digital ethnographies for
distant analysis of Indigenous representation during the summit.
While organizers of COP21 noted eﬀorts to include Indigenous
People, the layout rules and regulations of the COP21 site (Le
Bourget) created multiple structural, spatial and institutional
constraints to access and engagement. The research team
detailed two critical ways in which Indigenous Peoples navigated
through these barriers to deepen their representation and
3

CLIMATE CHANGES DURING THE PLIOCENE-PLEISTOCENE TRANSITION
There is considerable interest in understanding global
climate change during the Pliocene-Pleistocene transition.
During the mid-Pliocene, between 3.2 and 2.6 million years
ago, Earth transitioned from a relatively warm, wet global
climate state—with no ice sheets in the northern
hemisphere—to the cooler and drier climate of the
Pleistocene. This new climate also had a greater pole-toequator temperature gradient and the onset of glacial
cycles in both hemispheres. What drove this transition?
While there are several hypotheses to explain this climate
shift, including increased ocean upwelling, atmospheric
chemistry, changes in global weathering rates, and
modifications of atmosphere-ocean circulation by
tectonics, none of these mechanisms tell the complete
story. Regional climate changes during this transition are
even more diﬃcult to assess.

that can be used as a climate proxy. Using the stable
isotopes of oxygen atoms found in soil sediments, Michalski
and his interdisciplinary team plan to reconstruct mean
annual precipitation in the southwestern U.S. during the
time when the climate changed globally from a warm
Pliocene to a cool Pleistocene. By documenting how
changes in precipitation impacted local surface
depositional environments, the team will generate data
needed to evaluate the ability of paleoclimate models to
accurately predict regional changes in mean annual
precipitation and to determine the global processes that
caused these changes.
With a PCCRC seed grant, the research team traveled to
Death Valley National Park in southern California to collect
samples from the Confusion Canyon outcrop in the
Confidence Hills formation. Analysis of ~200 samples
provided preliminary data for a proposal to the National
Science Foundation (NSF) to continue this work. In May
2019, the NSF awarded the team a grant to pursue a full
study.

To improve our understanding of this key episode in Earth’s
climate history, Professor Greg Michalski (Earth, Atmospheric
and Planetary Sciences and Chemistry) proposed a new
measurement technique—soil nitrate 17O anomalies (Δ17O)

2019 SEED GRANT AWARDS
Investigating ice storm risks in a changing climate

Restorative vs. progressive change frames

Awarded to Professor Dan Chavas, Earth, Atmospheric and
Planetary Sciences, the goal of this project will be to
advance our quantitative understanding of ice storm risks
by bridging the gap between meteorology and large-scale
forestry and power system impacts in a changing climate.

This study, awarded to a research team led by Professor Erin
Hennes, Psychological Sciences, will conduct a crossnational comparison (France and the United States) of the
influence of restorative versus progressive change framing
on messaging and intentions to act on climate change.
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GLOBAL TO LOCAL ANALYSIS OF SYSTEMS SUSTAINABILITY
Meeting the United Nations Sustainable Development Goals
Over the coming decades, society will have to balance competing
interests and priorities for land that include feeding a growing
global population, providing resources and energy, slowing global
warming, and reducing loss of ecosystem services and biodiversity.
To help guide local, national and global eﬀorts, the United Nations
adopted the 2030 Agenda for Sustainable Development, and
outlined 17 sustainable development goals (SDGs) to be pursued in
the context of economic growth, social inclusion and environmental
protection.
While these goals were intended to be synergistic, progress toward
one SDG can hinder or even reverse progress toward another. A
range of decision support tools are available to assess interactions
among competing land use demands and evaluate tradeoﬀs.
Current approaches, however, are limited in three important ways:
they are excessively disciplinary, they do not capture cross-scale
eﬀects, and they rely on proprietary and complex analysis
frameworks.

(e.g., climate change, population dynamics and global market
integration). Local stresses and solutions, in turn, feed back to
regional, national and global spheres.
GLASS is designed to capture both the impact of global drivers on
local processes and the feedbacks of local responses to global
levels: a global-to-local-to global (GLG) approach. The GLG
framework utilizes a suite of models that are simple enough to be
accessible to a wide range of users, but fully capable of examining
the complex interplay among our food, land, water, energy and
climate systems. A workshop exploring the GLG approach is
scheduled for April 2-3, 2020 on the Purdue campus.

At a glance…
17 peer-reviewed publications with
contributions from 29 authors representing
11 diﬀerent disciplines.

The Global to Local Analysis of Systems Sustainability (GLASS)
research consortium, led by Professor Thomas Hertel, Agricultural
Economics, integrates the eﬀorts of economists, scientists,
engineers, and policy specialists to build an open-source, multiscale, multi-model framework for analysis of pathways toward
achieving the SDGs. While localizing the SDGs is crucial for
implementation of solutions, local land use decisions are
increasingly influenced by a variety of global driving forces

Short course in SIMPLE-G oﬀered in fall 2019 to
15 professionals and academics from Europe,
China, and North America.
8 online tools, including the SIMPLE-G model,
available on the website:
https://mygeohub.org/groups/glass

A framework to explore global-to-local-to-global (GLG) linkagesGlobal driving forces
Drivers include population dynamics,
economic development, and climate
change. These shape global supply and
demand for land-based resources resulting
in changes in international prices and
cross-border flows of commodities,
capital and labor.

1

Responses

2

5

The response to impacts can include
changes in governance and
regulation, technological innovation,
and supply, demand, and price
changes. The resulting land use
changes may feedback to the global
context.

Policies
National and subnational policies and
institutions filter the eﬀects of global
drivers.

Local context
Natural resource availability, technology
and infrastructure, and socioeconomics
modulate the impacts of global drivers
and result in local stresses to businesses,
households and the environment.

Impacts

3

4

The local impacts induce behavioral
changes related to land use and
socioeconomic preferences (e.g., for
animal-sourced food) and conditions
(e.g., income growth or agricultureinduced water scarcity).

Graphic adapted from Hertel et al 2019 Environ. Res. Lett. 14 053003.
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THE TIPPING POINT NEGOTIATIONS
Serious games can enhance
communication of climate change
processes and risks. They are designed so
that players can virtually experience,
explore, and learn about the complex
relationships between climate change,
political decision-making, and the
economic, social and cultural realities and
futures created.
The Paris Agreement on Climate Change
commits countries to achieve net-zero
greenhouse gas emissions later this
century. In this framework of global
cooperation and national action,
policymakers must be able to rapidly
assess scientific knowledge about climate
change, manage risks from the global to
the local scale, and consider how to
collaboratively and adaptively respond to
climate change impacts. Thus,
implementing the Paris Agreement
requires eﬀective interactions between
global policy makers and the scientific
community. Various approaches have been
developed to explore and enhance the
science-diplomacy interface, including
serious games.

The Gaming Climate Futures project, led by
Professor Manjana Milkoreit, Political
Science, uses a novel game-based
engagement process—The Tipping Point
Negotiations—to provide the global
climate governance community with
timely knowledge and learning
opportunities on two connected issues:
global temperature goals (keeping global
average temperature "well below 2 degrees
Celsius") and climate tipping points.
Currently, the game covers 5 tipping
points: tropical coral reefs, Arctic summer
sea ice, the West Antarctic ice sheet, boreal
forests, and the Indian summer monsoon.
A Tipping Point Negotiations workshop,
convened by Milkoreit, Professor Matthew
Huber (Earth, Atmospheric and Planetary
Sciences), with assistance from graduate
students Kayla Young and Jie Chen, was
held at the 2019 Fall Meeting of the
American Geophysical Union. Participants
played a serious game simulating the
United Nations climate negotiation and
then used their game experience as a
starting point for in-depth discussions
about various aspects of serious-game
design, deployment, and evaluation.

Tipping Points in Climate and
Biosphere Function
The concept of climate tipping points is
used to describe self-reinforcing feedback
mechanisms within the Earth system that,
if allowed to continue, would accelerate
warming; and, past some threshold, could
lead to abrupt and irreversible climate
changes. Tipping points (graphic to the
right) can be interconnected—crossing a
threshold in one part of the climate system
(e.g., melting of the Greenland ice sheets)
could cause another part of the climate
system to tip (e.g., weakening of the
Atlantic circulation). Although the precise
nature and timing of these tipping points
are not known, the latest scientific research
shows a growing risk of irreversible
change.

Graphic source: Potsdam Institute for Climate Impact Research, 2017
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NEWEST FACULTY AFFILIATES
Stacy Lindshield,
Anthropology, is a
biological
anthropologist with
research interests
transecting the fields
of primate behavior, ecology, nutrition,
and conservation.

Alice Pawley, Engineering
Education and Environmental
and Ecological Engineering, uses
qualitative methods to
investigate engineering
epistemology, engineering
identity, and boundary work to understand
better how to make engineering an inclusive
discipline.

Gouri Prabhakar, Earth,
Atmospheric and Planetary
Sciences, uses ground and
aircraft observations to
study the dynamics of
aerosol formation and the
impacts of atmospheric aerosols on climate
and regional air quality.

FACULTY AFFILIATES BY DEPARTMENT
Aeronautics & Astronautics: James Garrison

Forestry and Natural Resources: Jeﬀrey Dukes5, Songlin Fei,
Reuben Goforth, Brady Hardiman, Tomas Höök, Douglass Jacobs,
Jingjing Liang; Zhao Ma, Rick Meilan, Bryan Pijanowski, Linda
Prokopy, Guofan Shao, Robert Swihart, and Pat Zollner

Agronomy: Laura Bowling, Sylvie Brouder, Melba Crawford1, Richard
Grant, Cliﬀ Johnston2, Dev Niyogi2, Ronald Turco, and Jeﬀrey Volenec
Agricultural & Biological Engineering: Keith Cherkauer, Jane
Frankenberger, Margaret Gitau, Sara McMillan, and Shweta Singh

Health Sciences: Jennifer Freeman and James McGlothlin
Health and Kinesiology: David Klenosky

Agricultural Economics: Joseph Balagtas, Otto Doering, Alla Golub,
Thomas Hertel, Paul Preckel, Jacob Ricker-Gilbert, Juan Sesmero,
Gerald (Jerry) Shively, Nathanael Thompson, Wally Tyner, Dominique
van der Mensbrugghe, and Michael Wetzstein

Hospitality and Tourism Management: Jonathan Day
Industrial Engineering: Hua Cai, David Johnson6, and Roshanak
Nateghi

Agricultural Sciences Education and Communication: Linda
Pfeiﬀer

Mechanical Engineering: Jay Gore
Philosophy: Daniel Kelly

Anthropology: Michele Buzon, Jennifer Johnson, Stacy Lindshield,
and Laura Zanotti

Physics and Astronomy: Marc Caﬀee2
Political Science: Manjana Milkoreit, Leigh Raymond, and Mark
Tilton

Biological Sciences: Catherine Searle
Building & Construction Management: Kirk Alter

Psychological Sciences: Erin Hennes

Chemistry: Alexander Laskin

Statistics: Hao Zhang

Civil Engineering: Brandon Boor, Samuel Labi, Larry Nies, Suresh
Rao4, Amisha Shah, Cary Troy, and David Yu6
Curriculum and Instruction: Daniel

Technology Leadership and Innovation: Brett Crawford
Visual and Performing Arts: Charles Gick

Shepardson 2

Earth, Atmospheric and Planetary Sciences: Ernest Agee, Michael
Baldwin, Dan Chavas, Timothy Filley 4, Alexander Gluhovsky3,
Harshvardhan, Matthew Huber, Nathaniel (Nat) Lifton, Greg
Michalski, Gouri Prabhakar, Wen-wen Tung, Lisa Welp, and Qianlai
Zhuang4

Faculty Executive Committee: Michael Baldwin, Laura Bowling,
Otto Doering, James Garrison, Erin Hennes, Roshi Nateghi, and
Shweta Singh

Economics: Timothy Cason

Staﬀ: Jeﬀrey Dukes, Director; Iris O’Donnell Belisario, Student Intern;
Cindy Fate, Administrative Assistant; Rose Filley, Managing Director;
Melissa Widhalm, Operations Manager.

Engineering Education: Alice Pawley
English: Robert Marzec
Entomology: Grzegorz Buczkowski, John Couture 7

1joint appointment in Civil Engineering; 2 joint appointment in Earth, Atmospheric and Planetary Sciences; 3 joint appointment in Statistics; 4 joint
appointment in Agronomy; 5 joint appointment in Biological Sciences; 6 joint appointment in Political Science, 7 joint appointment in Forestry and Natural
Resources.

7

5 CRITICAL TOPICS EVERY STUDENT SHOULD LEARN
(and every adult should understand)
Teaching about climate change is challenging. Multiple factors contribute to this challenge, including 1) the interdisciplinary
nature of climate change science, 2) students are required to analyze scientific data and connect the data to scientific
models, 3) student learning and teaching is influenced by prior knowledge and experiences, and 4) the lack of a welldeveloped conceptual framework and learning progression.
In a recent article published in the Winter 2019-2020 issue of American Educator, Professors Daniel P. Shepardson (Curriculum
and Instruction and Earth, Atmospheric and Planetary Sciences) and Andrew Hirsch (Physics and Astronomy) tackle this
challenge, outlining five critical topics that students should learn and that every adult should understand. Furthermore,
Shepardson and Hirsch review students' understanding of climate change and barriers to teaching it, elaborate on key
concepts, and they provide pedagogical suggestions for integrating these concepts into classroom learning.

1
Weather, Climate, and Climate
Change
Students need to understand
the relationship between
weather and climate. Knowing
how climate data are generated
and what those data actually
represent are essential to
understanding the concepts of
climate variability and climate
change.

3

4

Earth’s Energy Budget and the
Greenhouse Eﬀect

Energy Use and Carbon
Emissions

The greenhouse eﬀect is the
driver of global warming, which
causes the Earth’s climate to
change. Understanding the
basic physics that drive the
greenhouse eﬀect is a key
principle of climate literacy.
Students’ mental models of the
greenhouse eﬀect influences
their thinking and learning, and
these mental models often
misrepresent the actual physical
processes at play.

Students must understand how
carbon is moved through the
Earth’s climate system, how
society uses fossil fuels, and the
major sources of CO2 emissions.
The driver of human-caused
climate change is our use of
fossil fuels, and to mitigate
global warming this usage must
be understood and addressed.
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2
Earth’s Climate System
Students must understand the
components of Earth’s climate
system--atmosphere, oceans,
land, vegetation & ice--and their
interactions. Using a conceptual
model of the Earth’s climate
system is essential and helps
students learn about systems
interactions in terms of
interdependence and feedbacks,
and not just simply cause and
eﬀect.

5
Climate Change Debate or Not
The scientific community strongly
agrees and concludes that human
activities are driving climate change.
The debate and controversy lie in the
social, economic, and political
approaches to mitigate and adapt to
global warming and climate change.
But research shows that some
teachers with good intentions
approach climate change lessons in
ways that contradict the scientific
community & scientific evidence and
actually give undue credibility to
nonscientific data.

INCENTIVE AWARD PROGRAM
Since 2015, the PCCRC has provided up to 2 incentive awards each
year to recruit outstanding master’s or doctoral-seeking students
interested in interdisciplinary climate change-related research to
Purdue. In March 2019, the first recipient of a PCCRC incentive
award, Elisabeth Krueger, defended her dissertation work. Two
students, Ms. Layla Dang, and Mr. Felipe Rivera-Adorno, received
awards in 2019.

Q&A with Dr. Elisabeth Krueger, 2019 PhD
What shaped the direction of your research?
When I started out with my PhD, I was seeking to understand how
diﬀerent cities around the world respond to shocks and the
pressures of local and global change. To focus my research, I
decided to look at this question through a water lens, as water is
one of the critical resources determining human livelihoods. Why
and how do cities achieve urban water supply security and
resilience? What are the reasons for water insecurity? Diﬀerent
scientific disciplines have vastly diﬀerent answers to this question:
A hydrologist will respond by saying it’s a matter of water
availability, an economist will say it’s a matter of financial resources
availability, a sociologist will say it’s a matter of appropriate
management, etc. And while there was some recognition of the
complexity of the problem, there was no method available to
quantify urban water supply security holistically. So, to answer
these questions objectively, and to be able to compare the level of
water security in diﬀerent cities around the world, an integrated
approach was needed. This is what became the central topic of my
PhD research.

What did you find most interesting about your work?
Personally, this research was very inspiring, because I got to work in
many diﬀerent fields, I got to travel to diﬀerent places around the
world, and to interact with many diﬀerent people. My research
combined theory and practice in several areas, including urban
infrastructure functioning, water resources management, water
policy, and financial planning, as well as adaptive capacity of urban
communities who have to cope with a lack of services. I had the
chance to work with decision-makers and managers in the cities of

Amman (Jordan) and Ulaanbaatar (Mongolia), local researchers and
professionals, and to teach students at the Mongolian University of
Science and Technology. My research gave me insight into the
global challenges we are facing today, including rapid climate
change and the impacts of increasing urbanization. I also learned a
breadth of technical skills that are relevant in many fields of
science, and that allow me to understand deeper questions of the
underlying mechanisms that lead to some of the global patterns
and dynamics of urban systems.

What do you think is most important to share about your research?
It is important to understand the complexity of the challenges we
are facing today, and that they cannot be solved through siloed
approaches. While specialist knowledge is needed, we also need to
understand the interdependence of systems and processes across
all sectors and scales – from local to global. And we must
understand that seemingly straightforward engineering problems,
such as the water supply for a city, has irreducible uncertainties
due to the complex nature of urban systems. Therefore, rather than
siloed engineering and fail-safe design, we need to ensure that
people are considered as part of the urban system – as people
must respond when designs fail. They are what determines
whether a system can respond resiliently. The way people decide to
design, and to respond in the case of failure, determines whether a
system can be sustainable into the future.

Dr. Elisabeth Krueger defended her dissertation, “Coupled Natural-Human-Engineered
Systems: An Urban Water Perspective on the Sustainable Management of Security and
Resilience,” in March 2019. She is now a postdoctoral scholar at Princeton University.

2019 INCENTIVE AWARD RECIPIENTS
Felipe Rivera-Adorno

Layla Dang

Mr. Rivera-Adorno is from Bayamon, Puerto Rico and
received his B.Sc. in Chemistry from the University of
Puerto Rico, Rio Piedras campus in May 2019. At
Purdue, he is pursuing a PhD in Analytical Chemistry
in Professor Alexander Laskin’s (Chemistry) group.
Felipe will be working on the application of
spectromicroscopy techniques (SEM and STXM) to study physical
properties of atmospheric aerosols, and analyzing its relationship with
their chemical composition. Because atmospheric aerosols with
diﬀerent chemical and physical properties interact with incoming solar
radiation in many ways, his research will help improve understanding
of how atmospheric aerosols contribute to global climate change.
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Ms. Dang is a first-year Social Psychology doctoral
student in the Department of Psychological Sciences.
Prior to coming to Purdue, she graduated from St.
Olaf College with a BA in Psychology. Broadly, her
research interests focus on the individual-, groupand system-level factors that facilitate or impede
social change. Currently, she is collaborating with a team of scholars
led by Professor Erin Hennes to examine the psychological
mechanisms underlying cross-cultural diﬀerences in climate change
attitudes in the U.S. and France. In the future, she is eager to explore
messaging strategies that influence attitudes towards sociopolitical
issues, including climate change and social inequality.

GRADUATE STUDENT TRAVEL GRANTS
The PCCRC travel grant program provides financial support to graduate students so that they can gather supplemental data,
attend workshops, or present their research at national and international conferences. These are aspects of their graduate
education that can be diﬃcult to fund, and the center is pleased to support these important activities for our next
generation of climate change leaders. In 2019, the PCCRC provided 22 student travel grants.

Spring 2019 Student Travel Grants

Fall 2019 Student Travel Grants

Jessica Eise, COM, Localized climate change information
networks: agricultural producers in the Andean region,
International, Communication Association Annual Meeting

Debora Silva, EEE, The neglected role of humidity in modeling
summer electricity demand across the U.S., Society of Risk
Analysis Annual Meeting

Renee Obringer, IE and EEE, Multivariate modeling for sustainable
and resilient infrastructure, systems, and communities, Institute of
Industrial and Systems Engineers Annual Conference and Expo

Huan Fang, EAPS, Incorporating isotopes into atmospheric
chemistry models, American Geophysical Union Fall Meeting
Jonathan Knott, FNR, Distributional shifts of regional forest
communities in the eastern U.S., Forest Inventory and Analysis
Stakeholders Science Meeting

Hector Zumbado-Ulate, BIOL, Fieldwork in Costa Rica
Benjamin Rachunok, IE, Twitter and disasters: a social resilience
fingerprint, Institute for Industrial & Systems Engineers Annual
Conference

Funing Li, EAPS, Geographic controls of severe local storm
environments over North America,American Geophysical
Union Fall Meeting

Kristian Hajny, CHEM, Assessing the accuracy and precision of the
airborne mass balance technique, Atmospheric Chemistry
Gordon Research Conference

Andrea Orton, EAPS, Meteorological response to CO2
sequestration in Antarctica, American Meteorological Society
Annual Meeting

Gargeya Vunnava, ABE, Computational approach to generate
physical input output tables, International Society of Industrial
Ecology 2019 Conference

Xinyue Wang, EAPS, Transport into the upper tropospherelower stratosphere over North America during northern
summer, American Geophysical Union Fall Meeting

Jay Tomlin, CHEM, Chemical composition and morphological
analysis of internally mixed mineral dust and biomass burning
aerosols, American Association for Aerosol Research 37th
Annual Conference

Ben Li, EAPS, Quantifying the nitrogen isotopic fractionation of
NOx in atmospheric simulation chamber, American
Geophysical Union Fall Meeting

Olamide Bisi-Amosun, ASEC, Unusual weather! Public
conceptualizations of changes and solutions, 15th Biennial
Conference on Communication and Environment

Maria del Rosario Uribe Diosa, FNR, Seasonal photosynthetic
activity in the global tropics, American Geophysical Union Fall
Meeting

Janel Jett, POL, Cross-national research team meeting with
French collaborators in conjunction with International Society
of Political Psychology Annual Meeting

Tingyu Hou, EAPS, Tillage driven erosion: a transport mediated
filter of organic carbon across intensively managed landscapes,
American Geophysical Union Fall Meeting

Li Song, EEE, Quantifying the U.S. households’ environmental
footprints, International Society of Industrial Ecology 2019
Conference

Jinglin Jiang, CIVL, Investigating how occupancy and
ventilation mode influence the dynamics of indoor air
pollutants in an oﬃce environment, American Society of
Heating, Refrigerating and Air-Conditioning Engineers

Laura Jessup, FNR, Evolutionarily stable strategies of plant leaf,
stem, and root growth under water limitation, Ecological Society
of America Annual Meeting

Mingyang Guo, EAPS, Boreal lakes are continuous methane
source in the 21st century: a modeling study, American
Geophysical Union Fall Meeting
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OUT IN THE FIELD: Climate change and infectious
diseases in freshwater systems
In Costa Rica, the local extinction of eight native species of robber
frogs has been linked to climate change, which appears to have
favored the emergence of the fungal parasite Batrachochytrium
dendrobatidis (Bd). This pathogen causes chytridiomycosis, a
deadly disease linked to the decline of numerous amphibian
species across the globe. Recently, remnant populations of the
lowland robber frog and the Golfito robber frog were
rediscovered in tropical dry ecosystems of Costa Rica. Local
climate factors in these dry ecosystems seem to constrain the
growth of Bd, allowing coexistence among susceptible
amphibians and Bd; however, serious gaps remain in our
understanding of how climatic factors
influence the presence and intensity of
fungal infection on these critically
endangered amphibian hosts.
Graduate student Héctor Zumbado-Ulate,
Biological Sciences, is focusing his research
eﬀorts on examining how changing
climate conditions aﬀect the susceptibility
of these frogs to Bd. With funding from a PCCRC student travel
grant, Zumbato Ulate was able to conduct 3 months of field work
in Costa Rica, collecting data from across elevation and latitudinal
gradients, including tropical dry forests, tropical humid forest, and
premontane forest ecosystems. In addition to screening frog
species for Bd, he gathered environmental data (e.g., air and water
temperature, humidity, and pH) at every site. A better
understanding of disease dynamics of amphibians in Costa Rica is
essential for their conservation, and will improve the ability of
researchers to predict future outbreaks of Bd.

INSPIRING FUTURE STUDENTS: Mock climate negotiations
High school students tackled global climate change in mock United
Nations climate negotiations organized by graduate student Bi
Zhao, Political Science. Participants in this summer course oﬀered
by Think Summer at Purdue learned the basic science of climate
change, its uneven impact on diﬀerent countries and societal
groups, and how tough it is to reach an international agreement.
Each student took on the role of a specific country (party) in a mock
United Nations Framework Convention on Climate Change
Conference of the Parties (COP), and negotiated that country's
emissions targets with the goal of collectively keeping the rise in
global temperature below 2 degrees Celsius. Having attended
several COPs as a PCCRC delegate, Zhao also shared her personal
observations of past negotiations with the students. Zhao studies
interactions and collaborations among non-governmental
organizations, with a focus on women and gender groups.
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Graduate student Héctor Zumbado-Ulate searches
for diurnal frogs at Agua Buena stream, Osa
Peninsula, Costa Rica in field work conducted in the
summer, 2019.

THE INDIANA CLIMATE CHANGE IMPACTS ASSESSMENT
Multiple lines of scientific evidence have demonstrated that human activity is changing our Earth’s climate system, and the
impacts of climate change are being observed across the globe. In 2007 the Purdue Climate Change Research Center (PCCRC)
conducted the first analysis of the potential impacts of climate change on the State of Indiana. The analysis was prepared at
the request of Senator Richard Lugar, to inform his vote on a bill that would establish a cap and trade program to limit
greenhouse gas emissions. Although limited in scope, the analysis provided an indication of the direction and magnitude of
important climate change impacts that could be expected to occur in Indiana in the absence of emissions reductions. These
impacts included increasing occurrence of days with extremely hot temperatures and changing precipitation patterns.
Nearly a decade later, the PCCRC launched the Indiana Climate Change Impacts Assessment (IN CCIA) to provide an updated,
in-depth look at the many ways a changing climate is expected to aﬀect state and local interests such as public health,
agriculture and forestry, tourism and recreation, water resources, and electricity supply and demand. By highlighting climate
projections and impacts at the state level and by sector, we are making this work directly relevant to the needs of many types
of stakeholders within Indiana. This scale of analysis recognizes that, while climate change is not constrained by political
boundaries, state and local decision makers must work within them. The PCCRC provides staﬀ support for IN CCIA
coordination and covers the costs associated with report writing, report dissemination and communications. The IN CCIA
receives no external funding. Experts and partner organizations are leveraging their own resources to participate in this eﬀort.

THREE GOALS
The IN CCIA has three interrelated goals: 1) analyze and document the best available climate change impacts research; 2)
develop and maintain a network of stakeholders and experts; and 3) start a dialogue about climate change across the state.
Our work is centered around a series of comprehensive reports developed through listening sessions, symposia, and working
group meetings that were convened to shape the specific topics covered within the assessment, conduct the analyses, and
determine the best ways to deliver the information to stakeholders.
Analysis
Produce credible, useful, and
actionable information.

Network
Build a community of
researchers, practitioners,
business and civic leaders.

Conversations
Engage with public
audiences across the state.

OUTPUTS AND OUTCOMES
Analysis
8 plain-language, sector-based reports
released since March 2018; 2 forthcoming
(water resources and infrastructure).
Project website www.indianaclimate.org has
recorded 6,600 report downloads, more than
50,000 page views and 20,835 visitors.
Individual, county-level climate summaries
produced for all 92 Indiana counties.
Network
Collaborating experts from 8 universities in
Indiana and 23 non-academic organizations.

651 people receive the IN CCIA monthly
update with an open rate of 33% and a
click rate of 7.7%.
Conversations
Over 7300 people reached in person
through 141 speaking engagements: 47
general public, 9 academic, 20 youth/
general education, 60 professional, and 5
government.
481 media mentions (print, digital,
television, and radio) with 253 from
Indiana and the rest from 31 U.S. states
and 4 countries.
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Media mentions about the IN CCIA
appeared in 53 counties around the state.

KEY FINDINGS FROM THE IN CCIA
ENERGY REPORT
Overall residential energy consumption is expected to decline as
the state’s climate warms. Average residential energy use in
Indiana could drop by 3 percent by mid-century and decline as
much as 3.5 percent by late-century. This is because Indiana homes
use more energy for heating than cooling. Projected changes in
residential energy demand are similar for moderate and high
climate change scenarios. However, the projected increase in
demand for cooling is likely too low because the impact of
expected increases in future humidity is not included in these
estimates.
Indiana’s commercial buildings are expected to see increases in
overall energy consumption as the state warms – increasing
demand about 5 percent by mid-century and up to 5.5 percent by late-century. This is because these buildings use more energy for
cooling than heating. Projected changes in commercial energy demand are similar for moderate and high climate change scenarios.
Per capita residential and commercial heating demand in Indiana’s 15 largest cities is projected to decline 8 to 13 percent by midcentury, with per capita heating demand falling as much as 27 percent by late-century compared with estimated 2015 demand. Per
capita residential cooling demand in Indiana’s 15 largest cities is projected to increase 23 to 28 percent by mid-century, with per
capita urban cooling demand rising up to 40 percent above 2015 levels by late century. Increases in future residential cooling
demand are significantly moderated when improvements in cooling technology are assumed.
Estimated changes in energy demand due to climate change have a minimal eﬀect on predicted energy supply mix – less than a 1
percent shift across diﬀerent climate scenarios by 2050, and less than a 3 percent shift by 2080. Coal use will continue to decline
through midcentury in favor of natural gas and renewables, based on projected trends in fuel prices and technology change, and
absent any future policy interventions. This shift away from coal is similar across all projected climate scenarios – showing the
minimal influence of climate change on fuel mix relative to other factors – and is consistent across a wide range of possible fuel
prices.
The expected mix between natural gas and
renewables, however, depends on future fuel and
installation costs, which are uncertain. Based on
conservative estimates for future renewables
prices, about 50 percent of the state’s electricity
would come from renewables by 2080, with
higher renewable use likely if costs continue to
decline at the rate observed over the last decade.
Modest energy policies could have a large impact
on Indiana’s long-term electricity supply mix.
Adopting a carbon tax or renewable energy
investment tax credits would accelerate Indiana’s
energy transition, with an earlier shift to
renewable sources (specifically wind energy) and a
reduction in overall carbon dioxide emissions
compared with no policy changes.
In addition to supply and demand impacts,
warming daytime and nighttime temperatures,
increased extreme heat events, and shifting
precipitation patterns will have cascading eﬀects
on power plant eﬃciency and capacity, fuel
transport, transmission lines, and bioenergy
production in Indiana and surrounding states.
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ENGAGING OUR CAMPUS
Science in a fact-free world
Named the 2019 United Nations’ Champion of the Earth,
atmospheric scientist and Texas Tech Professor Katharine
Hayhoe visited Purdue on March 27 to deliver a lecture titled
“Science in a Fact-Free World.” Her lecture, co-sponsored by
the Ecological Sciences and Engineering graduate program
and the PCCRC as a part of Purdue’s 150th Anniversary Ideas
Festival, explored one of the fundamental questions of
modern science: how do researchers communicate their
science in a fact-free world? Hayhoe highlighted the key role
personal values can play in shaping conversations about
climate change, and challenged the audience to examine
their own assumptions, to laugh, think, and engage with
others on this important topic.
A renowned climate scientist and Evangelical Christian, Hayhoe is lead author for the U.S. National Climate Assessments
under the Bush, Obama and Trump administrations. She is the Director of the Climate Science Center at Texas Tech
University and has been named one of Time magazine’s 100 Most Influential People, Fortune’s World’s Greatest Leaders and
Politico’s 50 thinkers, doers and visionaries transforming American politics.

The future of science communication
PCCRC Director and Professor Jeﬀrey Dukes (Forestry & Natural Resources and Biological Sciences) moderated a panel
discussion about science communication with representatives from the fields of science, journalism, and policy. This special
event was a part of the Sustainability for the 21st Century conference convened by the Ecological Sciences and
Engineering graduate program and held in conjunction with Purdue’s 150th Anniversary Ideas Festival. The panelists
discussed challenges they face in communicating science clearly and eﬀectively to the public, and shared best practices
and innovative ways to communicate science for various audiences, including through the use of the performing arts,
social media, and video platforms. Panelists for the event included: Sarah McAnulty, PhD candidate, University of
Connecticut and founder of Skype a Scientist; Dr. Jamē McCray, Environmental Social Scientist, Delaware Sea Grant; Katie
O'Reilly, PhD candidate, University of Notre Dame and 2018 Sea Grant Knauss Marine Policy Fellow, and Dr. Shari Rudavsky,

Part education, part entertainment…and all fun!

Climate modeling and impact assessments

Cricket spitting, popcorn lessons
(and eating), a plant sale and a
climate change informational
booth are just a few activities
attendees found at Spring Fest
2019. This annual, universitywide event showcases animals,
art, insects, and it provided an
opportunity for the PCCRC to
host interactive activities for the
campus and surrounding
communities.

The PCCRC co-sponsored the January 2019 EAPS
Colloquium featuring Dr. Ashish Sharma, University of
Notre Dame. Dr. Sharma presented a talk titled,
“Climate modeling and impact assessment at scales
humans and ecosystems thrive.” Dr. Sharma's talk
included example solutions and strategies to mitigate
climate challenges in urban ecosystems currently
adopted for cities in both developed and developing
countries. In addition, he discussed challenges and
opportunities in the Great Lakes ecosystem and
strategies for addressing and/or mitigating adverse
regional and local climate impacts.
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INFORMING POLICY
The Issue
Climate change and associated extreme weather events are becoming increasingly evident,
aﬀecting Americans across the country, including in Indiana, and impacting key sectors
such as human health, food production, water management, energy, and critical
infrastructure. These impacts are getting harder to manage and are expected to become
increasingly disruptive over the next 50 years. As a result, nearly every aspect of
policymaking is potentially aﬀected by climate change ranging from transportation to
agriculture, to economic policy, disaster response and funding, and national security.

Our Role
Since 2004 our faculty have provided science-based research and analysis for elected
oﬃcials and other decision makers in the public and private sectors. As Indiana lawmakers
and water professionals work to improve our state's storm water management, PCCRC
aﬃliates were invited to bring climate trend data and climate change projections to the
conversation. Indiana State Climatologist Beth Hall and PCCRC Director and Professor
Jeﬀrey Dukes shared results from the Purdue-led IN CCIA during the first meeting of the
Indiana Storm Water Management Task Force in August 2019 at the Indiana Statehouse. In
September Professors Jane Frankenberger (Agricultural and Biological Engineering) and
Eileen Kladivko (Agronomy) presented the latest research on water storage and soil health
to the Task Force.

OP-ED: Climate change impacts Indiana’s residents, economy
heaviest downpours. We need to be sure that our storm water
systems and farm fields are optimized for today’s climate, not that
of the past. This is about recognizing reality, and being prepared.
We need to take things like future projections of even wetter
conditions into account when planning ahead.

It aﬀects almost every major aspect of our communities, from the
food we grow and eat, the quality of the air we breathe, and the
energy we consume, to the tourists who visit our state.
In such a partisan political climate, it can seem like little is getting
done in Washington, particularly to solve the challenges posed by
the actual climate. However, a recent development in Congress
shows that partisanship may not always be the norm. Last week,
Indiana’s very own Sen. Mike Braun announced with Sen. Chris
Coons of Delaware the formation of the Senate Working Group
on Climate Change. The strictly bipartisan group of senators has
the goal of meeting with scientists, policy experts and business
leaders to find common ground on addressing climate change.

While temperatures in Indiana haven’t risen as much as they have
in many other parts of the country and world, they have risen by
0,4 degrees Fahrenheit per decade since 1960. This warming is
expected to accelerate such that within a few decades, summers
will be uncomfortably hot for much longer periods, with more
many days of dangerously hot conditions by mid-century. This
change will aﬀect our outdoor workers, our sporting events, our
energy systems, and our crops.

As director of the Purdue Climate Change Research Center, I know
the importance of addressing this critical issue. I’ve met with
Braun and other Indiana policymakers to talk about the impact of
climate change on our own state and economy. The impacts are
local, and they are real. They aﬀect almost every major aspect of
our communities, from the food we grow and eat, the quality of
the air we breathe, and the energy we consume, to the tourists
who visit our state. That’s why the Purdue Climate Change
Research Center works with experts around the state on the
Indiana Climate Change Impacts Assessment, so our communities
and businesses can learn about what‘s happening and better
prepare for the future.

Not every one of my meetings with policy makers on Capitol Hill
or here at home has ended in a shared understanding of the
problem, or a shared vision for action. Yet any solution starts with
a conversation. It starts with a willingness to listen, and to
learn. This is why I am pleased to see the formation of this group
in the Senate, and that Indiana is leading the way.
Braun is talking about climate change in Washington, and I for
one am thankful for his leadership. Now we need to take his cue
and get to work back here at home.
Jeﬀrey Dukes is director of the PCCRC and a professor in the
Departments of Forestry and Natural Resources and Biological
Sciences. This op-ed originally appeared in the October 27, 2019
issue of the Indy Star.

We need to respond in our communities now, because our
climate has already changed. Average yearly precipitation in
recent decades is up by more than five and a half inches over the
historical record. More of that rain and snow is coming in the
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BOILER UP!
Here’s a look back at some of the special events and
programs we hosted this year for our alumni in
partnership with the Purdue Alumni Association, the
President’s Council, the Center for the Environment, and
the Department of Earth, Atmospheric and Planetary
Sciences.
New York City Alumni Club Faculty Panel
The majority of Americans recognize that climate
change is happening, but many do not understand
how it will impact them directly and why there is a
sense of urgency to do something about it. Hosted by
the Purdue Alumni Club of New York City and the
Purdue Alumni Association, Professors Leigh Raymond
and Manjana Milkoreit (Political Science) joined Center
Director Jeﬀ Dukes for a presentation to 40 NYC area
alumni and friends. The presentation highlighted the
scientific basis for how and why the climate is changing
and what are the possible dangers if we do nothing
about it. It included a discussion of various policy and
technological solutions, including the Paris Climate
Agreement and various renewable energy innovations.
A lively conversation among panelists and audience
concluded this special event.

Cass County Indiana Alumni Club Fall Banquet
On October 23, 2019, professor emeritus and former
PCCRC director Otto Doering, joined the Cass County
Alumni Club as they celebrated 150 Years of Giant
Leaps. Professor Doering shared personal stories and
insights from his 47 year career at Purdue while
presenting a talk titled, “Climate Change: How, Why,
When and Where?”

12th Annual Reception in San Francisco, CA
In conjunction with the 2019 Fall Meeting of the
American Geophysical Union, the PCCRC and EAPS cohosted its 12th annual alumni reception at the
ThirstyBear Restaurant. This year, 75 alumni, students,
faculty, and friends joined us to renew old
acquaintances, make new ones, and to celebrate the
year’s accomplishments.
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SHAPING AND ACCELERATING A TRANSITION TO
SUSTAINABILITY
Delivering on the Paris Climate Agreement and the UN
Sustainable Development Goals is an unprecedented
undertaking. It will require new ways of thinking about and
managing the links between our societies, economies, and
environments. New knowledge is essential, and universities
have an especially important role to play in shaping and
accelerating the transition to a sustainable world.
In December, PCCRC co-hosted a panel discussion for alumni
and friends in San Francisco, CA highlighting how Purdue’s
Discovery Park centers and programs are combining academic
strengths in research and education with local and global
engagement to meet our collective goals for an inclusive,
secure, and sustainable future.

“

The event, moderated by Frm. U.S. Ambassador Anne S.
Andrew, featured the on-going work of four large-scale,
interdisciplinary projects and programs described below.
Amb. Andrew led a lively discussion on the challenges we
face, from what we see in our own communities with flooding,
fires, and water shortages to the global impact of food
insecurity, drought, desertification, and the geo-political and
economic fallout from these impacts, including a rise in
climate migration and wars. A common thread throughout
the conversations: the critical role of universities in expanding
access to information and engaging stakeholders to better
understand and together build more sustainable solutions.

Access to information is a foundational
element and a vital tool in moving the
billions of people—and the flora and
fauna—now living on this planet to a
sustainable existence.

The event featured the following projects and panelists:
Global to Local Analysis of Systems
Sustainability (GLASS)

Arequipa Nexus Institute for Food, Energy,
Water and the Environment (Nexus Institute)

Professor Laura Bowling

Professor Tim Filley

The GLASS research consortium is building an
open-source, multi-scale, multi-model
framework to improve our understanding of the
interactions among infrastructure,
socioeconomic and environmental systems in
the context of eﬀorts to reach the United
Nation’s Sustainable Development Goals.

The Nexus Institute is connecting scientific
research with local values and economic realities to
support development of adaptive, profitable, and
sustainable food-energy-water systems in the
Arequipa region of Peru, Peru as a whole, and
throughout Latin America.

Indiana Climate Change Impacts
Assessment (INCCIA)

Gaming Climate Futures (GCF)
Professor Manjana Milkoreit

Professor Jeﬀ Dukes

GCF serves to strengthen interactions between
global policy makers and the scientific community
using a game-based engagement process to
provide timely knowledge and learning
opportunities on two connected issues: climate
tipping points and global temperature goals.

Involving 100+ experts from institutions across
Indiana, the INCCIA is providing a detailed look
at how a changing climate will aﬀect state and
local interests in the coming decades, and
providing a roadmap that other states can
follow.
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STORIES OF CHANGE
Climate change is personal, aﬀecting each of us in unique ways. From our hobbies to our livelihoods, a warming world matters.
Through this multimedia series we are exploring what climate change means in the day-to-day lives of Hoosiers, and those living
around the world. This year’s Stories of Change feature a student’s passion for climate education; a third-generation farmer’s eﬀorts to
steward his land; and the complex vulnerabilities that climate change is amplifying in the country of Niger. A fourth story on how faith
shapes one Hoosier family’s attitudes and actions related to climate change is forthcoming.

Climate + Youth
Purdue University undergraduate
student and youth organizer Iris
O’Donnell Bellisario grew up in a home
that emphasized people’s roles in being
stewards for nature and the
environment. Iris understood early on
that climate change was a problem, but
she soon discovered that many of her
friends and classmates did not. From
that point, her goal was to make as
much of a diﬀerence as she could on
climate change issues, including
teaching people of her generation the
scientific understanding of the causes
and impacts of climate change. In this
video story, Iris explains why she’s
passionate about fighting climate
change and the unique ways she’s
increasing awareness about climate
change science, how the impacts of a
changing climate will likely aﬀect
younger generations, and the many
ways we can meet these challenges.
Before graduating in May 2020), Iris is
working to engage West Lafayette to
adopt a climate resolution committing
the city to lowering or eliminating
greenhouse gas emissions.

Climate + Soil
According to third-generation farmer
Chris Mulkey, rainfall is on the rise and
threatening his most precious resource,
the soil. Managing surface runoﬀ from
the many ditches and waterways that
dissect Mulkey’s land at the junction of
the Wabash and Ohio rivers can be a
challenge. Mulkey, who runs his farm
with his son, has taken many preventive
steps to save the soil from washing away.
Their land crosses two counties that have
diﬀerent soil characteristics. The soil
drives Mulkey’s decisions on what crops
to plant and what equipment and
conservation practices to invest in. For
example, they’ve planted more than 300
acres of alfalfa on sandier ground
because alfalfa’s deep root system holds
soil together and aids water movement.
The Mulkeys also incorporate alfalfa in
their no-till practice to combat wind
erosion. In this video story, Mulkey shares
what he’s doing to leave this land in
better shape for his kids, grandkids, and
for generations to come.
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Climate + Niger
In the Sahel region of West Africa,
Niger is struggling to feed its 21
million people. Economic, social, and
environmental vulnerabilities are
putting the country at great risk to the
added stress of a changing climate.
Niger’s population is the youngest in
Africa with the lowest human
development index in the world.
Additionally, 40 percent of Niger’s
GDP comes from rainfed agriculture,
generating the livelihood of roughly
80 percent of Niger’s population.
Agricultural conditions are already
suboptimal in parts of the country,
and rising temperatures, changes in
rainfall and extreme weather events
are negatively aﬀecting crop
productivity. The potential for internal
conflict, or spillover conflict from
neighboring countries, heightens as
resources grow increasingly scarce in
and around Niger. This photo essay
from researcher Kayenat Kabir shows
the complex, interconnected and
dramatic challenges facing the
country, and oﬀers some thoughts on
solutions.

