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Rupa Basu, PhD, MPH
Rupa Basu is studying the health effects that heat can 
have on humans. She is Chief of the Air and Climate 
Epidemiology Section and works as an epidemiologist at 
California Environmental Protection Agency’s Office of 
Environmental Health Hazard Assessment. She has two 
boys and is concerned about the changing world they will 
be inheriting. At home, Rupa has taught her boys the 
importance of recycling and composting. She bikes to 
work whenever possible and purchased an electric car to 
eliminate the carbon pollution when she has to drive. 

She received her Bachelor of Science degree in Biology 
from the University of California, San Diego, a Master 
of Public Health from the University of California, Los 
Angeles, and a Ph.D. from the Johns Hopkins University 
in Epidemiology (Environmental and Occupational). 
Her education and research interests have lead her to 

explore the health outcomes associated with  the warm season in California, and investigate which 
populations are most at risk during these warm months. 

In a research study that was published in the American Journal of Epidemiology, Basu and 
colleagues analyzed the association between high temperatures and preterm delivery. They 
looked at weather data and birth certificates in California to conduct their study. They found 
that high ambient temperature was significantly associated with preterm birth for all mothers, 
particularly African-Americans, Asians, and younger mothers. Other health outcomes that 
have been studied by the same research team include specific diseases and populations at risk 
for deaths, hospital visits, and emergency room visits that are related to high temperature. As 
the global temperature is projected to rise, heat-related health concerns will become an issue for 
many people around the world. 

In an episode of “Years of Living Dangerously,” Rupa discussed those most at risk for heat related 
deaths and the large numbers of people that are dying. The elderly, infants, and young athletes 
that practice outside are groups that are at a high risk. In the California heatwave of 2006, 
about 140 deaths were attributed to heat according to the coroner’s reports, but she admits that 
number is actually up to three to four times higher. Heatwaves are going to be more frequent in 
the future and last longer. “In raising our children we definitely think about climate change. The 
temperature is definitely changing everywhere. A lot of people are dying because of heat waves. 
This is something we are seeing worldwide.” 
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Charles David Keeling
Charles David Keeling created an icon of modern 
climate science — the “Keeling Curve” symbolizes 
the impact of humans on the planet. As a professor of 
oceanography for Scripps Institution of Oceanography 
at the University of California, Keeling was able to 
observe and monitor the rise in human-induced carbon 
dioxide. 

Keeling earned a Bachelor of Arts degree in general 
Liberal Arts from the University of Illinois in 1948. In 
1954, he continued his education by earning a Ph.D. 
in Chemistry from Northwestern University. Keeling 
began his career as a postdoctoral fellow at the California 
Institute of Technology. He wanted to study carbon 
dioxide (CO₂) levels in the atmosphere. Because Keeling 
was the first person to measure CO₂ levels, there was 
no instrument he could use. So he did what any good 
scientist would do, he created the instrument himself.  

By 1958, Keeling began an extensive survey of the atmospheric carbon dioxide concentration 
in the air. One location of survey data was collected from Mauna Loa Observatory in Hawaii. 
He installed his carbon dioxide instrument on the side of a weather station on the summit of an 
extinct volcano. Measurements from this location changed the notion of the atmospheric CO₂ 
increase from fiction to fact, and are still being taken today. 

Another discovery that Keeling made, within a year of being on Mauna Loa, was the cycle that 
carbon dioxide made throughout the year. In the summer, the CO₂ levels decreased because 
plants needed it for photosynthesis. In the winter, when the leaves fell off the trees, the CO₂ 
levels increased. Over the years, this has shown scientists that spring has been arriving one week 
earlier than it did in the 1960s. 
      
Thomas Barton, Ph.D., past president of the American Chemical Society had this to say about 
Keeling, “Dave Keeling’s meticulous research provided scientifically credible evidence that has 
proved critical to understanding and addressing human impacts on our environment.”  Carbon 
dioxide measurements are still being taken at Mauna Loa and are made public everyday on the 
Keeling Curve website and Twitter feed. 



76

Copy Master - Scientists Stories

Rebecca Montgomery
Rebecca Montgomery studies and teaches about forest 
ecology. She is a professor in the Department of Forest 
Resources at the University of Minnesota. She teaches 
Forest Ecology classes and participates in many research 
projects through the University of Minnesota and Cedar 
Creek Ecosystem Science Reserve. 

Rebecca received her Bachelor’s degree from Occidental 
College in Biology and earned her Ph.D. from the 
University of Connecticut in Ecology. Her education 
has lead her to study how humans are changing the 
environment around us. 

“Humans continue to change the environment 
locally, regionally and globally. We have eliminated 
and introduced species, changed resource availability, 
fragmented the landscape and altered climate. 
Understanding the response of natural systems to 

these changes requires knowledge of the mechanisms through which organisms respond to the 
abiotic and biotic environment.” Research in her lab focuses on understanding these mechanisms 
and helps to understand important topics such as: the effects of global climate change on land 
ecosystems and how exotic species invade new habitats.

Rebecca is involved in several research projects with her students at the University of Minnesota. 
Much of her research is related to climate change and what the repercussions look like. One 
such study is looking at the potential for projected climate change to change the composition of 
the tree species between the southern boreal forest and the temperate forest. With a warming 
climate, certain tree species will die off because the temperatures will be too warm for them to 
survive. 

Another project that Rebecca is working on, BioCon, is taking place at Cedar Creek Ecosystem 
Science Reserve. The goal of BioCON (biodiversity, CO₂, and Nitrogen) is to explore the 
ways that plant communities will respond to environmental changes that are already happening 
across the globe (increasing nitrogen deposition, increasing atmospheric CO₂, and decreasing 
biodiversity). 
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Karen Oberhauser
Karen Oberhauser loves butterflies. She studies them, 
teaches about them, and is helping to bring back their 
population. She is a Professor in the Fisheries, Wildlife, 
and Conservation Biology Department of the University 
of Minnesota. She also participates in many eco-friendly 
practices at home: relandscaping with native plants 
in her yard, walking or biking to work, and installing a 
geothermal heating and cooling system for her house. 

She received a Bachelor’s degree in Biology from 
Harvard College and her Ph.D. from the University of 
Minnesota’s Department of Ecology in Evolution and 
Behavior. Her education has lead her to study monarch 
butterflies. “I conduct research and teach in the fields 
of conservation biology, insect ecology, global climate 
change, and monarch butterfly population dynamics.” 

Oberhauser is involved in several research projects with her students and the government. In 
1996, she and graduate student Michelle Prysby started a nationwide Citizen Science project 
called the Monarch Larva Monitoring Project. This project helps understand monarch egg and 
larval distribution in monarch breeding grounds throughout North America. Participants in the 
program use butterfly nets and hand lenses to find eggs and larva. They also use field guides for 
reference, rain gauges to track precipitation in the area, and the internet to report their data 
each week. Citizens can also participate in Monarch tagging so scientists like Oberhauser can 
better understand monarch migration patterns.

Karen is also doing specific research about how monarchs will be affected by climate change. 
A paper published in 2012, “Tracking climate impacts on the migratory monarch butterfly,” 
suggests that understanding the effect of our changing climate on monarchs will be challenging. 
But through more training of teachers, naturalists, and students, more data will be collected and 
plans can be made to save the monarchs. 
     
Another project that Karen is involved in started Fall 2015. Milkweed plants will populate 
backyards and roadsides from Duluth to Texas.The current use of pesticides, like Roundup has 
decimated the milkweed in the prairies of the Midwest. The introduction of more milkweed 
plants will help increase monarch numbers as milkweed is the only food source for monarch 
caterpillars. “We are going to get the most bang for our buck by concentrating on the prairie 
corridor,” said Oberhauser.



Tracy Twine

Tracy Twine enjoys learning about the atmosphere. She 
studies it, teachers about it, and is helping to understand 
it in order to predict how it might change in the future. 
She is a Professor in the Department of Soil, Water, & 
Climate at the University of Minnesota. Tracy also is 
very conscious of her impact on the earth in her personal 
life: she walks to work, her family only has one car — 
and it’s a hybrid, and she limits her airplane flights and 
purchases carbon offsets when she must fly. 

She received her undergraduate degree in meteorology 
from Pennsylvania State University. Her advanced 
degrees include a Master’s of Science and Ph.D., both 
in Atmospheric and Oceanic Sciences both from 
University of Wisconsin Madison. Her education has 

lead her to study how human land use and climate change affect the structure and functioning of 
natural and managed ecosystems. “I am most interested in the part of the atmosphere in which 
we live—right at Earth’s surface. The exchanges of energy, carbon, and water are important for 
the welfare of ecosystems, yet their complexities make them difficult to quantify, and even more 
difficult to predict how they might change in the future.” 

Tracy is involved in several research projects in her lab at the University of Minnesota. They all 
relate to climate change in some way, and how the changing atmosphere is playing a role. Three 
of her projects are: Climate Change and Agroecosystems (working to  understand how climate 
change will affect farming), Future Food Security (predicting how maize and wheat yields may 
change in the future), and Effects of Land Cover Change for Biofuel Production (managing 
biofuel crops in a sustainable way). 

Tracy was recently featured in a television production with Climate Generation about her work 
with urban heat islands. She and her colleagues are examining the characteristics of 100 urban 
heat islands and collecting air temperature every 15 minutes in Minneapolis and St. Paul to 
compare. They are using a network of 200 sensors placed in residential backyards around the 
Twin Cities Metro Area to record these temperatures. Tracy’s team hopes to help protect human 
health and avoid excess energy consumption with their findings. 
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Jim White 

Jim White is an ice core expert. By studying ice 
cores (large pieces of ice that have been drilled out of 
glaciers) he can find out how much greenhouse gases 
(methane, CO2) were in the atmosphere years ago. Jim 
is a professor of Geological Sciences at University of 
Colorado Boulder. He is also a Fellow and Director at the 
Institute of Arctic and Alpine Research. 

He earned a Bachelor’s of Science degree in Chemistry 
from Florida State University and his Ph.D. from 
Columbia University in Geochemistry. His education 
has led him to study carbon dioxide, methane, and 
other gases from prehistoric atmospheres in order to 
understand how the levels of atmospheric gases have 
changed in the past. 

Jim is able to study the atmospheres of the past by analyzing what is trapped in the ice 
cores. “One of the things you can easily see in this ice core are small bubbles. And that’s the 
atmosphere trapped at the time that this particular ice was formed.” Jim and his team are able 
to record how much greenhouse gas was in the atmosphere when the ice and snow fell. This 
information is important for figuring out how climate change could affect the world in the future. 
“The past gives us some clues about what could occur in the future.” 

Jim gets ice core samples sent from Greenland and Antarctica to his lab in Boulder, CO. These 
ice core samples are retrieved by drilling through ice and bringing up pieces that are 4-6 meters 
in length. Cores are bagged up to protect them from contamination and always kept very cold. 
Scientists need to work on the cores with gloves on so they don’t melt. Ice cores are stored in 
large freezers so scientists can work on them later. Jim’s team will take measurements from about 
10,000 samples each year. 
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