




capacity of a stand of white pines. 

To help make these calculations, they cut 

down a 70-foot tree and began disassembling 

it piece by piece; they cut thin cross-section 

“cookies” at every meter, clipped every branch 

for weighing, and removed and weighed  

the needles from the top branch of each leader. 

“Being able to scale up from the cellular  

level to the level of the entire tree, and then, 

ideally, to the entire forest is very valuable,” 

Brodersen said. “It’s really the only way  

to see how these different parts of the plant  

are integrated, where the plant spends its 

resources, and how the larger forest is pulling 

carbon from the atmosphere.”

“These are things you just can’t get from 

a two-dimensional image in a microscope  

or a textbook. They’ll never look at trees the  

same way again.”

At left, a composite of four illustrations from 
Nehemiah Grew’s 1682 book, The Anatomy of Plants. 
Below, a 3D image of petiole of a white ash leaf.

Craig Brodersen, left, and students remove 
needles from a white pine at the research lab 
at Yale-Myers Forest. A scan of a pine needle can 
be seen in the inset at left.

“Archaeologists go into a site 

and find out where food was 

stored or where there was a 

cattle pen. They have a better 

understanding of how that society 

worked based on where the resources 

were stored. It’s the same thing here.”

Over the past few years, all of the data 

collected by Brodersen’s team have been  

gathered into a massive repository — which  

now includes more than 200 species — that  

will be available to answer other scientific 

questions now and in the future.

They are also making much of the data 

available to any teachers and professors who 

want to integrate the information into their 

curricula for courses in plant biology or 

physiology. With funding from the National 

Science Foundation and the Yale Center for 

Teaching and Learning, for instance, they’ve 

developed a website featuring the 3D models 

for the four tree species being monitored in 

the long-term New England study, as well 

as teaching resources for lesson planning. In 

schools with 3D printers, teachers will be able 

to download the models and create their own 

plastic models. 

Also, an app on the site enables students to 

access the virtual reality experience without the 

benefit of a high-cost VR headset. Rather, they 

can experience their own tour of the inside of 

plants as long as they have a smartphone and an 

inexpensive viewer, such as Google Cardboard. 

“The idea is to get these into the hands of as 

many people as we can,” Brodersen said.  

“For me, I’m a very visual, hands-on learner.  

I’ve got to put my hands on something to really 

learn it. And I know there are a lot of students 

who are the same.”

For some Yale students who have taken 

the virtual tour as part of the course, Plant 

Ecophysiology, that has been the case. “Being 

able to look at something automatically changes 

the way you understand it,” said Phoebe 

Mankiewicz, a first-year Ph.D. student. “It’s one 

thing to cut it into slivers and try to determine 

how they fit together, but it’s another thing 

entirely to have a model that you can look at and 

make inferences from.”

“It allows you to see the cell anatomy you 

would in a two-dimensional cross-section. With 

this technology, you can turn the image and see 

how the different cell shapes fit together and 

interact. Rather than seeing just flat circles, you 

see oblong networks of tunnels.”

But for these students, who are studying 

not just plants but how they perform in larger 

ecosystem contexts, experiencing organisms at 

the microscopic level represents just one scale. 

On a recent Friday, a group of Brodersen’s 

students traveled to Yale-Myers Forest, where 

they spent a few hours collecting data in order to 

calculate the biomass and carbon sequestration 

The data produced by this 

process are allowing Brodersen 

and other members of his 

F&ES lab to confirm long-held 

theories on plant processes and 

explore questions about how 

global changes could affect 

different species.

They’re finding that  

plants are as diverse on the 

inside, in terms of appearance 

and structure, as they are on  

the outside. 

For example, they recently produced 

the first 3D images of a spinach leaf; they 

looked nothing like the previously published 

illustrations of the plant. For one thing, the 

structure is more complex than scientists had 

imagined, with a maze of air space passageways 

that could have important implications in terms 

of how CO2 moves through the plant during 

photosynthesis and how water vapor escapes.

In a long-term study, they are evaluating how 

a changing climate — and an increase in extreme 

weather events — might affect the physiology 

of four hardwood species common in the 

northeastern United States. Over time, they will 

compare how the trees’ vascular systems respond 

to drier conditions, and evaluate whether there 

will be a tipping point beyond which the species 

wouldn’t be able to survive.

“There are certainly other groups around the 

U.S. and the world that are doing similar projects,” 

Brodersen said. “But the advantage we have is that 

we’ve reached the point where the instrumentation 

and image processing we’ve developed is 

anatomy going on that allows some species  

to be really widespread and competitive.”

On occasion, the process itself provokes questions 

that were never previously considered, opening 

up new doors of research, said Adam Roddy, a 

postdoctoral associate in the Brodersen Lab.

“Sometimes you see things in these 3D images 

that give you all these other ideas about how 

plants work,” said Roddy, who studies how plant 

physiological function influences survival and 

performance. “Quickly exploring structures,  

I often find myself saying, ‘Wow, that’s a weird 

structure. I don’t know what I would have 

expected there, but I’m surprised that that’s  

right there.’ Some of it is just alpha discovery in 

a sense, but then, for me, it has led to some more 

clear hypothesis testing.”

One unexpected benefit, for instance, has been 

the ability to infer the chemical composition 

of plant structures simply by analyzing how 

different compounds absorb and respond to 

X-ray energy during the scanning process.  

The 3D imaging can also reveal where 

compounds, like carbohydrates, are stored in 

a plant — information that reveals important 

insights into how the plant functions. 

“It’s kind of like archaeology,” Roddy said. 

sophisticated enough that we can 

do additional computer modeling 

exercises to simulate the the types 

of drought that haven’t yet occurred 

in New England, but are on the horizon.”

In another project, they’re examining the 

internal anatomy of conifers, down to the 

molecular level. In theoretical models, for 

instance, they have illustrated what Brodersen 

calls “the torturous path” that a single CO2 

molecule must travel to get where it needs to  

go in the needle.

It’s not just cool, “Magic School Bus”  

stuff. It’s also offering insights into why some 

species thrive and, again, how that could  

change over time. 

“For example, you have a species like 

ponderosa pine, which grows from Mexico 

to British Columbia, whereas other species, 

like coast redwoods, are constrained to a small 

area,” Brodersen said. “What is it about that 

particular species and its needles or its vascular 

system that allows it to be so competitive in so 

many different habitats? Certainly part of it is 

demographics and historical changes that have 

taken place over thousands of years. But there’s 

also some pretty interesting physiology and 
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Since the 1970s, Nordhaus has developed 

influential models of the interplay between 

climate change and the economy. His DICE 

and RICE models, lauded for their elegance 

and simplicity in illustrating the link between 

economic growth and the planet, are still widely 

used in climate research and policy.

At F&ES, where he holds a secondary 

appointment, his research and teaching have 

influenced and inspired generations of scholars.

For three decades, he has worked with 

Mendelsohn on climate-related research. Their 

1994 study on the potential climate impacts 

on agriculture offered early evidence that the 

changes would vary from region to region,  

with warmer regions paying the biggest price. 

Six years ago, they published an influential study 

on how different sectors and industries affect the 

global climate.

“He has just pushed the envelope on so  

many fronts,” Mendelsohn says. “He’s been  

able to bring the science into an economic  

model in order to anticipate what the damages 

caused by climate change might look like —  

and to build a theoretical framework that helps 

us make better decisions into the future.”  

Earlier this year, Nordhaus co-authored a paper 

with Kenneth Gillingham, an associate professor 

of environmental and energy economics at 

F&ES, which concluded that potential for 

high global economic growth — and, as a 

consequence, an even steeper rise in carbon 

emissions — could be much greater than 

previously known. In their collaboration, they’ve 

tried to find a way to integrate that uncertainty 

into a greater framework which quantifies 

uncertainty in future outcomes, Gillingham says.

“The hallmark of Bill’s work is the 

transparency and the intuition that goes into it,” 

he said. “He is just amazing at seeing the essence 

of a problem and clarifying that in a transparent 

way to the reader.”

And for all his acclaim as a researcher, 

colleagues say Nordhaus still loves working 

with students. Last year he and Mendelsohn 

co-taught a seminar course in which F&ES and 

economics students were asked to reproduce 

prominent climate-related studies. In doing so, 

they were able to evaluate the strength of the 

outcomes, identify assumptions that influenced 

conclusions, and reevaluate whether different 

conclusions might have been reached.

One of those students was Jonghyun Yoo ’16 

M.E.Sc., a Ph.D. candidate at F&ES. Yoo had 

become familiar with Nordhaus’ economics 

modeling years earlier, when he was doing his 

own environmental economics work in South 

Korea; in fact, it’s one of the reasons he came 

to Yale. The course, he said, allowed him to not 

only examine the assumptions and personal 

considerations that sometimes inform science, 

but to receive feedback from leading scholars 

in the field. 

But for Yoo that feedback wasn’t limited to 

class. He was honored — even a little surprised 

— when Nordhaus agreed, at Mendelsohn’s 

invitation, to serve on Yoo’s Ph.D. committee. 

In April, on the morning that Yoo was to make 

his oral presentation to become a Ph.D. candidate, 

heavy rains pounded New Haven; Yoo didn’t 

expect Nordhaus, who typically gets around on 

campus on foot, to walk all the way up Prospect 

Street in the middle of the spring storm. But 

just as Yoo was about to begin his presentation, 

Nordhaus entered the seminar room, offering a 

comforting smile and a gentle fist-bump. 

“And of course he offered much important, 

helpful advice,” Yoo says.

WIlliam Nordhaus addresses the press on Oct. 8, 2018

In the mid-1970s very few 

scientists were thinking seriously 

about climate change. And even 

fewer were worried about how it 

might affect the global economy in 

the coming decades.

But for William Nordhaus,  

a Yale Sterling Professor in 

Economics and professor at F&ES 

— recipient of the 2018 Nobel 

Prize in Economic Sciences — the 

long-term fate of the planet was 

very much on his mind.

Robert Mendelsohn remembers 

this well. At the time, he was 

a young Ph.D. student in 

economics at Yale, and Nordhaus was his 

advisor. Mendelsohn, who is now the Edwin 

Weyerhaeuser Davis Professor of Forest Policy 

and Professor of Economics at F&ES, remembers 

his mentor advising him to study the intersection 

of economics and the environment. But as for 

tackling an issue so uncertain as climate change? 

At the time, Mendelsohn admits, it seemed a 

little risky.

Before long, however, it became clear that 

William Nordhaus’ research was ahead of its 

time. Over the next four decades, Mendelsohn 

says, it would change our understanding of what 

is now understood as a global threat — and how 

society might avoid the worst outcomes.

“Bill Nordhaus is the father of climate change 

economics,” said Mendelsohn, who would go 

on to collaborate with Nordhaus on important 

climate research, including about the potential 

impacts on agriculture.

“He organized this research for the first time, 

and pretty much everything else that has come 

after is a daughter product of that work.”

Nordhaus, who shared the Nobel Prize with 

Paul Romer, a professor of economics at New York 

University, was honored for “integrating climate 

change into long-run macroeconomic analysis.” ©
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Nobel Prize 
Winner Has 
Influenced 
and Inspired 
Generations 
of F&ESers
b y  k e v i n  d e n n e h y

with carbon charge  
yale becomes a ‘living lab’
As a longtime champion for carbon pricing as a 
solution to climate change, William Nordhaus 
helped inspire what has become the Yale 
Carbon Charge Project.

In fact, it was during a 2014 Earth Day panel 
event, organized by Daniel Esty, Hillhouse 
Professor of Environmental Law and Policy, that 
the initiative was born. During the event, an 
F&ES student asked the panel, which included 
Nordhaus, about Yale’s role in reducing carbon 
emissions. In an offhand comment, Nordhaus 
suggested, “Yale could implement an internal 
carbon tax.”

The idea gained traction. Within a year Yale 
President Peter Salovey appointed a task force, 
chaired by Nordhaus, to examine whether a 
carbon tax might help the university achieve 
its sustainability goals. Then, after a six-month 
pilot program, the university introduced an 
internal carbon-pricing initiative that now 
incentivizes lower energy consumption in 250 
buildings across Yale. 

The project is directed by F&ES alum  
Casey Pickett.

In addition to changing energy choices  
on campus, the Yale Carbon Charge Project  
has spawned numerous research projects, 
making the university “a living lab” on  
carbon pricing. 

The project also inspired a case study, 
through the F&ES’s Case Study Integration 
Initiative, that is available for  
use in undergraduate and graduate level 
courses that cover environmental economics 
and policy, corporate social responsibility,  
and climate change mitigation.
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Nearly three decades ago, a brutal war ripped Rwanda apart at the seams. Years of 
conflict between the Hutu and Tutsi ethnic groups came to a head in the early 1990s, 
culminating in one of the darkest periods in recent world history. The genocide 
against the Tutsis led to the slaughter of hundreds of thousands of Rwandans and the 
displacement of millions more. The horrific ordeal tore families and communities  
apart and crippled the economy, ruining the country’s infrastructure.

The international community looked at Rwanda, a fledgling nation formed just  
over 30 years prior, and saw a familiar narrative playing out; one of war and poverty  
on the African continent that would require constant aide to avoid becoming  
a failed state.

Rwanda had different plans.
According to the United Nations’ publication African Renewal, Rwanda has one  

of the world’s fastest growing economies, averaging 8 percent growth per year from 
2004–2014. In 1994, 78 percent of Rwandans lived below the poverty line; today,  
that number has been cut nearly in half. The highest primary school enrollment on  
the continent, affordable and reliable internet service, a clean and safe capital city  
— all part of current-day Rwanda.

“We took control of the situation,” said Parfait Gasana ’18 M.E.M., a Rwandan, born  
a refugee in Burundi, and now an advisor to the Rwandan government. “Our leadership 
determined that we couldn’t wait around for other countries to step in and do the 
work that Rwandans should have done in the first place. We could begin anew and 
craft something that the world would look at as an example for developing a nation.

“Today, Rwanda is providing leadership on issues of peace, security and, most 
importantly, environmental stewardship. When you think of sustainability in Africa, 
you think of Rwanda.”

“Containing the warming of our planet is the 

single most important action we can take,” Biruta 

told an audience at the Yale School of Forestry 

& Environmental Studies (F&ES) in September. 

“This is not a choice — this is a must. Any sector, 

anything you do, the environment has to be 

taken into consideration.”

Biruta visited Yale to sign a Memorandum of 

Understanding to formalize greater collaboration 

between the University and Rwanda in the 

areas of education and research in sustainability, 

environmental protection and conservation. The 

memorandum was also signed by Yale President 

Peter Salovey and F&ES Dean Indy Burke, as well 

as the deans from the schools of engineering, 

nursing, and public health. The reciprocal Yale-

Rwanda partnership will pursue opportunities 

for collaborative teaching and research in 

support of the United Nations Sustainable 

Development Goals, foster an exchange of 

resources, and create new opportunities for Yale 

students to study, intern, and conduct research 

in Rwanda. 

The partnership fits well into Yale’s Africa 

Initiative, which promotes greater collaboration 

between Yale and the African continent in 

areas of scholarship, research, and student 

recruitment. But while the arrangement will 

provide opportunities for undergraduates and 

several graduate programs, the most important 

connections will be forged across disciplines 

around sustainability.

Rwanda is increasingly seen as a leader in 

sustainability efforts, not just in Africa but across 

the world. In 2008, the country banned the use 

of plastic bags. They also embarked on a massive 

reforestation initiative, aiming to increase 

forest cover to 30 percent of the total land area 

by 2020. National parks have been created 

and wetlands have been restored, increasing 

hydroelectric power. Rwanda established the 

Green Fund, capitalizing more than $100 million 

RWANDA 
HAD 
DIFFERENT 
PLANS   b y  j o s h  a n u s e w i c z

Vincent Biruta is a jack of all trades —  

and he’s something of a master of them, too.  

A trained physician, Biruta has spent the  

last 20 years heading Rwanda’s departments 

of health, public works and transportation, 

education, and serving as the president of the 

Rwandan Senate for varying lengths of time.  

In 2014, he was appointed to his current role  

as Minister of Natural Resources.

He is a statesman who warrants attention. 

So, when he shares his views on tackling 

environmental challenges, they carry 

considerable weight.

Rwanda opened a multi-million dollar e-waste recycling facility in 2017, aimed at properly disposing of potentially hazardous materials found in electronics. 
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USD to date to support public and private 

projects aimed at building a green economy, 

while additional funding has been obtained 

through accreditation from the International 

Green Climate Fund. And, in October 2016, the 

capital city of Kigali played host to the signing 

of a landmark amendment of the Montreal 

Protocol, which phases out hydrofluorocarbons, 

or HFCs, for next-generation technologies with 

a lower environmental impact.

“Rwanda is a perfect partner at this point,” 

said Coral Bielecki ’18 M.E.Sc., a co-coordinator 

for the partnership and a research assistant 

for Professor Marian Chertow at the Yale 

F&ES Center for Industrial Ecology. “They’ve 

integrated the environment into all of their 

policies. They’re a rising star.”

Bielecki has teamed up with Gasana and 

Chertow for roughly two years to build this 

partnership with Rwanda. The wheels began 

turning in 2017, when Rwanda partnered with 

Nigeria and South Africa and launched the 

African Circular Economy Alliance to create a 

new model of sustainable development in Africa. 

A circular economy is one in which resources 

are used for as long as possible, extracting the 

maximum value, then recovering 

as much of the materials as feasible 

at the end of their service life. It 

is a popular concept related to the 

interdisciplinary field of industrial 

ecology in which F&ES, through 

the Center for Industrial Ecology, is 

a world leader. 

Under the direction of Minister 

Biruta, Gasana was tasked with 

pursuing efforts that promoted 

the circular economy in Rwanda. 

Fortunately for him, he didn’t have 

to go far to find Chertow, one of 

the world’s experts on circular 

economies. An F&ES team was 

swiftly assembled to create an 

assessment of what the circular 

economy could bring to Rwanda, 

impressing Biruta enough to  

seek out further collaboration  

with the School. 

The seven-year partnership is 

still taking shape — Gasana said 

they’re “in the programming stage” 

right now. But he and Bielecki 

stressed the desire for this effort  

to be based on the values  

of reciprocity and cooperation, 

where Yale students and faculty  

can learn and conduct research, 

while Rwanda uses Yale’s resources 

and knowledge to implement effective policy.

“We’re all looking beyond seven years —  

to what could happen 50 years from now,” said 

Gasana. “We want to look back at what Yale has 

done in Africa and see that we were part of a 

legacy that helped make a substantial difference 

in the world.”

“And even though Rwanda is a small country, 

they can play a big role. They may not be the 

biggest emitter of carbon emissions, but they 

suffer as much as anyone. They want to be 

among the players in finding a solution. They 

want to roll up their sleeves and get to work.”

The capital city of Kigali is considered to be one of the safest, cleanest, and most technologically advanced cities on the African continent.

Alumni and their families returned to F&ES for Reunion Weekend,  
October 5–7, enjoying a field trip to Yale-Myers Forest; a musical performance 
by Ben Cosgrove; a keynote address by Rob Klee ’99 M.E.S., ’04 J.D., ’05 Ph.D., 
Commissioner of the Connecticut Department of Energy and Environmental 
Protection; and Harvest Dinner in Sage-Bowers Hall.

Reunion 
2018 
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Sarah Charlop-Powers ’09 M.E.M.
prospect street award 
The city of New York 

contains more than 

5 million trees across 

20,000 acres of forests 

and wetlands, a fact that 

even many New Yorkers 

might not realize. Sarah 

Charlop-Powers ’09 M.E.M. is trying to 

change that.

“For fifty percent of people who use New 

York City’s parks, the only interactions with 

nature take place in those parks,” she said. 

“Many of us have this preconceived idea that 

a city park tides you over between chances to 

get into rural areas. For many city dwellers, 

those wilderness experiences just aren’t 

happening.”

“We need to reconsider the unique 

experiential benefits of interacting with 

local nature.”

Charlop-Powers is the executive director 

and co-founder — with Bram Gunther  

’91 M.E.M. — of the Natural Areas 

Conservancy (NAC), a Manhattan-based 

nonprofit that works to restore and conserve 

New York’s natural lands and to get more 

New Yorkers outdoors.

The NAC conducted the largest baseline 

assessment of the condition of natural 

areas of any city in the U.S., leading to 

the development of New York’s Forest 

Management Framework. The 25-year plan 

brings all of the city’s forests under a financial 

model that can tie ecological conditions to  

cost estimates, allowing for more refined  

goal setting and recommendations for the 

city’s entire forest management program.

Eleanor Sterling ’83 B.A., ’93 Ph.D.
distinguished alumna 
The aye-aye — widely 

considered one of 

the most endangered 

primates on the planet 

— is notoriously difficult 

to study. It is nocturnal, 

travels long distances, and 

spends its life high in the trees. Eleanor Sterling 

’83 B.A. ’93 Ph.D. spent the better part of two 

years doing fieldwork at night, living without 

electricity on an otherwise uninhabited island 

accompanied only by Malagasy field assistants, 

studying this elusive and iconic animal.

 “The aye-aye was just such a flagship 

for conservation but it was unclear what 

conservation actions needed to happen in  

order to conserve it because there was so little 

known about it,” said Sterling. “One of the 

things I was concerned about was not just 

talking at people about conservation, but 

thinking about what are the concerns of the 

local community members.”

Those concerns began a thread that has  

run throughout Sterling’s globetrotting  

career with the American Museum of Natural  

History in New York, where she is the Jaffe 

Chief Conservation Scientist at the Center  

for Biodiversity and Conservation. She 

is also an adjunct professor at Columbia 

University, and her work as both an academic 

and practitioner has combined biological 

conservation, scientific research, environmental 

education, and program administration.  

Along the way she has studied more than a 

dozen languages, and conducted more than 

three decades of fieldwork in Africa, Asia,  

Latin America, and Oceania.

Michael Jenkins ’88 M.F. 
distinguished alumnus 
About thirty years ago, 

Michael Jenkins ’88 

M.F. walked into the 

office of a high-ranking 

environmental official 

in Papua New Guinea. 

And he had news that he 

expected would make the minister’s day.

 At the time Jenkins worked for the 

MacArthur Foundation. And, as he informed 

the minister that day, the foundation was 

prepared to spend $5 million to help protect 

the island’s wildly diverse, yet very vulnerable, 

ecosystems. The funding would support 

training for local leaders, capacity building 

for local nonprofits, and help strengthen areas 

designated for protection.

To his astonishment, upon hearing the 

news the minister simply nodded casually. 

Then, as Jenkins left the room, he saw two 

individuals carrying large briefcases enter the 

same office. He doesn’t know what was in those 

briefcases, but it occurred to him that existing 

conservation models simply couldn’t compete 

with the incentives of illegal logging. “It was 

clear that we didn’t have the financial equation 

right,” he recalls. “And until we got these values 

right, we were going to lose the whole game.”

Over the next several years he helped develop 

a new approach to conservation that recognized 

the proper value of these natural systems —  

and began to place a price on it. In 1998, he 

founded Forest Trends, a global nonprofit that 

works with different stakeholders to protect 

vital ecosystems across the world through  

finance, markets, supply chains, and other 

incentive mechanisms.

awa r d  r ec i p i e nts
reunion 2018

Clockwise from top left: Associate Dean Gordon Geballe congratulates Michael Jenkins; Assistant Dean Joanne DeBernardo and Dean Indy Burke flank Sarah Charlop-Powers;  
Alumni Association Board President Joe MacDougald ’05 M.E.M. and Vice-President Tara Meyer ’15 M.E.Sc. present Eleanor Sterling’s award, accepted on her behalf by Alex Moore ’18 Ph.D. (right).
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All reunion photos by Peter Otis 

reunion 2018

CLASS NOTES
will appear in Canopy  
each spring.

Mark your calendars 
now for Reunion 2019! 
October 11–13, 2019
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he walk was an arduous one. 

Bushwhacking through thigh-high brush, 

ducking low-hanging tree limbs, searching for 

safe footing on loose rocks and muddy soil.

Johnae McArthur had spent plenty of time 

outdoors in her life, but wasn’t expecting this kind 

of challenge in central Connecticut, less than an 

hour from her hometown of New Haven.

“Couple that with the heat and the bugs…” 

said McArthur, an undergraduate at the 

University of Connecticut. “But we got the  

work done.”

McArthur spent the summer collecting 

and analyzing data with the Raymond 

Biogeochemistry Lab, headed by Peter Raymond, 

a professor of ecosystem ecology at Yale F&ES. 

The lab is conducting a large-scale analysis of the 

Connecticut River watershed to determine how 

dissolved organic matter (DOM) affects river 

processes, water quality, and carbon cycling.

For McArthur, a graduate of New Haven’s Hill 

Regional Career High School, the experience was 

more than just a crash course in biogeochemistry 

or a chance to explore the woods of Connecticut. 

It also set her on a new career path.

She was one of five interns studying STEM-

related fields hosted by F&ES this summer 

through the New Haven Promise program. The 

internship program, founded in 2011, provides 

full tuition scholarships to New Haven students at 

two- and four-year public colleges and universities 

in Connecticut. The scholarships are funded 

through a partnership between Yale University 

and The Community Foundation for Greater New 

Haven, with the mission to promote investment 

in education and economic development.

Other interns included: Bryanna Moore, a 

student at Yale; Kamil Wielechowksi and Joshua 

Lovett-Graff, students at the University of 

Connecticut; and Maryana Dumalska, a student 

at Boston College.

The program primarily serves students of 

color from lower income households — nearly 

90 percent of applicants are either Black or 

Hispanic, and more than 40 percent are from 

households with an annual income of less than 

$30,000. Since its founding, more than 1,500 

scholarships have been awarded and more than 

200 Promise Scholars have interned in more 

than 30 departments across Yale.

“These students bring experience from 

outside environmental studies, finding the 

interconnectedness between the academic areas 

they’re passionate about and how they intersect 

with the environment,” said Sara Smiley Smith 

’07 M.E.Sc./M.P.H., ’16 Ph.D., Assistant  

Dean of Research and Sustainability at F&ES, 

who has worked with Promise interns for the 

past two summers.

“This program empowers them to champion 

the environment in their own ways, while 

leveraging the knowledge they gain here at  

F&ES to move on to successful careers.”

McArthur worked for two months with  

Laura Logozzo, a Ph.D. student in Raymond’s 

lab. She helped with all levels of fieldwork, 

which included maintaining measuring 

instruments in the river, downloading data 

collected by the instruments, and collecting 

water samples to return to the Yale laboratory. 

The samples were then methodically filtered 

and measured for dissolved organic matter, 

which can alter the chemical composition and 

water quality of larger rivers and bodies of water 

downstream.

A chemistry major, McArthur had limited 

exposure to aquatic biogeochemistry heading into 

her internship, she said, but she came to value the 

practical skills she learned through research.

“I was introduced to other fields of study, 

and how to use instruments to collect and 

analyze samples,” said McArthur. “I’m grateful  

to have learned so much and be introduced to 

new techniques.”

Her introduction to biogeochemistry has 

also changed her focus of study, McArthur said. 

With the help of Raymond, she was referred to 

research professor Ashley Helton in UConn’s 

Department of Natural Resources and the 

Environment. McArthur will volunteer as a 

researcher in Helton’s lab this academic year and 

join a research project next summer.

“Biogeochemistry encompasses everything 

I want to do in my career,” she said. “It can be 

applied to many fields — education, forensics, 

public health — so I have flexibility when it 

comes to research.”

And the experience isn’t just beneficial for the 

students — it’s meaningful to the researchers.

“Mentoring undergraduates is so rewarding — 

it’s my favorite part of research,” said Logozzo. 

“These students spend most of their time in 

classrooms or labs. When they’re out in the field, 

the work they do is making a real difference.

“Working with students breaks up the 

monotony of day-to-day research. It re-inspires 

you and reminds you why you want to do  

this in the first place.”la
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Johnae McArthur, one of five 
New Haven Promise interns at 
F&ES in 2018, spent last summer 
collecting and analyzing data 
from the Connecticut River.INSPIRING  

NEW  
CHAMPIONS 
FOR THE 
ENVIRONMENT
 b y  j o s h  a n u s e w i c z
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City Unseen:  
New Visions of an 
Urban Planet 

Karen C. Seto and Meredith 
Reba (Yale University Press)
Seeing cities around the globe 

in their larger environmental 

contexts, it becomes possible to 

understand how the world shapes 

urban landscapes and how urban 

landscapes shape the world. 

Using satellite data, Karen Seto, 

the Frederick C. Hixon Professor 

of Geography and Urbanization 

Science, and Meredith Reba  

’14 M.E.Sc., a research associate 

at F&ES, provide a revealing 

series of views that enhance 

readers’ understanding of the 

shape, growth, and life of urban 

settlements of all sizes. 

Black Flags,  
Blue Waters:  
The Epic History 
of America’s Most 
Notorious Pirates 
Eric Jay Dolin (Liveright)

In his latest book, author Eric Jay 

Dolin ’88 M.E.M. reanimates 

the “golden age” of piracy in the 

Americas. Set against the backdrop 

of the Age of Exploration, the book 

reveals the dramatic and surprising 

history of a period when lawless 

pirates plied the coastal waters of 

North America and beyond. Dolin 

illustrates how American colonists 

at first supported these outrageous 

pirates in an early display of 

solidarity against the Crown, and 

then violently opposed them.

Global Resources  
and the Environment 
Chadwick Dearing Oliver 
and Fatma Arf Oliver  
(Cambridge University Press)
Over the past few decades, 

sustainability of natural resources 

and the social and environmental 

issues that surround them have 

become increasingly topical.  

This multidisciplinary book, 

co-authored by Chad Oliver ’70 

M.F.S., ’75 Ph.D., the Pinchot 

Professor of Forestry and 

Environmental Studies, and his 

wife, Fatma Arf Oliver, tackles 

the complex relationships among 

society, natural resources and the 

environment. They examine each 

resource in the context of both 

environmental and socio-economic 

factors affecting their present and 

future distribution and demand. 

Moving Water:  
An Artist’s Reflections 
on Fly Fishing, 
Friendship and Family 
Dave Hall  
(Blaine Creek Press) 

This volume by Dave Hall  

’77 M.F.S., a writer and painter, 

includes stories that illuminate 

the mysteries and joys of fly 

fishing. According to Hall, the 

book was inspired in part by 

two grandfathers who loved the 

outdoors, by a rural New England 

childhood, and by “a lifetime of 

dawns and dusks.” “Along the way,” 

he writes, “a handful of friends 

have spent countless days in various 

countries longing for trout to  

rise and for bonefish to tail in the 

sweep of tropical tides.”

The Practice of 
Silviculture: Applied 
Forest Ecology 
Mark S. Ashton and  
Matthew J. Kelty (Wiley)
The tenth edition of this classic 

work co-authored by Mark Ashton 

’85 M.F., ’90 Ph.D., the Morris 

K. Jesup Professor of Silviculture 

and Forest Ecology, includes 

the latest research on the many 

issues that are relevant to forests 

and forestry. Extensively revised 

and updated, this full-color 

edition covers such timely topics 

as biofuels and intensive timber 

production, management of public 

lands, ecosystem services, surface 

drinking water supplies, urban 

and community green space, forest 

carbon, fire and climate, and more.  

A satellite image of the port city of Manaus, Brazil, from City Unseen: New Visions of an Urban Planet.

bookshelf
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SELLING THE FARM
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“It was 
ultimately 
the F&ES 
community 
that brought 
me back.”

A year ago, Joe Orefice ’09 M.F.  
had an endowed position at Cornell 
and a beautiful farm nestled in  
the verdant Adirondack Mountains 
where he practiced silvopasture 
— the integration of trees, forage 
plants, and livestock.

This summer, he gave it all up. 
Now, Orefice is the Director of  
Forest & Agricultural Operations  
at F&ES, putting him in charge of  
Yale’s forest operations while also 
teaching courses in agroforestry  
and forest management.

Canopy caught up with  
Orefice to discuss his decision to 
return to F&ES and how he plans 
to integrate agriculture into the 
School’s curriculum.

WHAT MADE YOU LEAVE CORNELL?
It was ultimately the F&ES community that brought me back. It’s such an engaging 

atmosphere that had a big impact on me as a student, opening me up to new ideas 

and providing opportunities to grow in my career. Also, the opportunity to work with 

faculty members who I hold in high regard, like Mark Ashton. They were important 

mentors to me, and I look forward to mentoring students and playing a role as they 

develop and go out into their careers.

 

THIS IS A NEW POSITION. HOW WILL IT WORK?
I’ll be working closely with Marlyse Duguid [’10 M.F. ’16 Ph.D. the Thomas G. 

Siccama Lecturer], who serves as the research coordinator for the F&ES forests. 

While she oversees research and teaches, I will direct all of the different forest 

operations, like timber harvesting, the Quiet Corner Initiative, and the day-to-day 

management of the forests and facilities. I will also be teaching courses on temperate 

agroforestry and forest management, so teaching practical forestry courses to  

equip students with critical thinking skills.

 

HOW WILL YOUR EXPERIENCE IN AGRICULTURE FIT INTO YOUR WORK?
People have often asked, “What does Yale have for agriculture?” While new, 

agricultural opportunities at Yale are gaining momentum. Agroforestry is one way  

we can do it — maple is probably the best example in the Northeast — but for the 

School Forests to become a producer, we need to make sure that they’re productive 

and financially viable. I think there is significant potential to offer agricultural 

education by utilizing the resources of the Yale Forests and connecting students with 

global partnerships in agriculture — especially agroforestry.

 

WHAT ARE YOUR THOUGHTS ON THE M.F. PROGRAM?
One of my goals of the M.F. program is to build on a three-tiered system that  

F&ES has started to implement over the last decade. 

I have always bought into the importance of providing students with a world-class 

curriculum that dovetails with practical experience. My teaching philosophy has  

been that the best education occurs when students are able to apply what they’ve 

learned. I am excited to work with my colleagues at F&ES as we take our forestry 

program to the next level.
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