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2000+ Alumni

29 Countries

Alumni around the globe
Since 1999, the School of Environment has produced over 2,000 graduates. The new 
generation of Bieler School of Environment scholars are ready to harness their passion for  
the environment and join alumni around the globe in the fight to save our planet against  
the effects of climate change. 

“Freshwater ecosystems are hydrologically super-connected and typologically low, which 
means that they’re essentially melting pots for everything in the landscape that comes 
rushing into them. So they are a good analogy of just how interconnected our world is and 
how people on one string are going to find how everything else is attached to it. 

– Andrea Reid, BSc(MSE)’10, MSc’13, Assistant Professor, Institute for Oceans and Fisheries, UBC, and Founder of Riparia.  
Quote from the Sisters of SciFi podcast, January 21, 2020.
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The Bieler School of Environment (BSE), widely known as one of 
Canada’s top undergraduate environment education programs, 
was created in 1999. For 24 years it has been providing a 
program that develops broad-based environmental literacy and 
prepares future leaders and researchers to generate new ideas, 
insights, technologies and approaches to addressing critical 
environmental issues. 

The Bieler School is strengthening its mission to train the  
next generation of environmental leaders and innovators. We  
seek to link sustainability-related initiatives taking place across 
McGill, and to become an interdisciplinary hub for those 
interested in research, teaching, decision and policy making, 
and services related to the environment. The BSE has great 
people, innovative ideas, and the tenacity to get things done. 
These include providing opportunities to engage in collaborative 
projects, foster new research, host talks, seminars, and 
workshops, and be at the forefront of environmental education.

Since 2020, the BSE has been building on its ability to offer the 
type of transformative education that we believe is necessary to 
face the environmental challenges ahead. As you will read in the 
following pages, our students and faculty are engaged in dynamic 
research and initiatives. The pandemic required universities to 
shift many activities online, but our students and faculty have 
continued to thrive and excel in spite of the challenges. 

In the summer of 2021, the Bieler Undergraduate Research 
Awards (BURA) were presented to nine talented scholars: 
see pages 8-11 for in-depth descriptions of their fascinating 
and socially-relevant research projects. We look forward to 
welcoming the next cohort of BURAs this year. Furthermore, 
seven excellent BSE students were selected to represent McGill 
University at the U7+ Worldwide Student Forum, which met 
virtually in 2021, and thanks to a Bieler School of Environment 
Experiential Fund (BELF) Award, Alexandra Sfez attended the 
COP26 conference in Glasgow in person. You can read her report 
on pages 12-13. 

Bieler School of Environment: 
Charting new courses to save  
the planet

In February 2022, the first round of BSE Spark and Ignite funded 
research projects were awarded to Joint Appointed Faculty: see 
pages 32-38 for descriptions of their innovative projects, which 
encompass urgent themes such as cities of the present and 
future, waterways and fish populations, sustainable agriculture 
and nutrition, citizen science and climate change—from local to 
global perspectives. 

Complex problems require interdisciplinary solutions and our 
students and faculty embody the type of cooperation needed 
to chart new courses that will save the planet. Our graduates 
are among some of the brightest minds: professionals who can 
move with ease among many fields, address problems from 
different perspectives, understand the broader societal contexts, 
and adapt to a constantly changing world. The BSE’s goal is to 
train exceptional scholars whose research will help us make the 
right environmental choices to sustain healthy societies within a 
flourishing biosphere. 

McGill University boasts a strong foundation of excellence in environment and ecology, 
including outstanding environment-related research.

BSE at a glance

16
Faculty Members

1
Faculty Lecturer 
–  Julia Freeman

360
Undergraduate 

students in  
2020-21

50 
Associate 

Members and 
Adjunct Profs.

Offering a unique intersection of disciplines in research and teaching, the Bieler School  
of Environment is positioned to be a pinnacle of excellence.
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Course
Summer  
2020

Fall 
2020

Winter  
2021

Summer 
2021

Fall  
2021

Winter  
2022

Global Environment – Downtown Campus (DT) (200-001) 159 178

Global Environment – Macdonald Campus (Mac) (200-051) 68 41

Society, Environment & Sustainability – DT ( 201-001) 218 231

Society, Environment & Sustainability – Mac (201-051) 90 63

Evolving Earth – DT (202-001) 221 158

Evolving Earth – Mac (202-051) 62

Knowledge, Ethics & Environment – DT (203-001) 197 189

Knowledge, Ethics & Environment – Mac (203-051) 68 48

Environmental Research Design - DT (301-001) 59 58 56

Environmental Research Design – Mac (301-051) 33

Undergraduate Research Project (396)

Environmental Thought - DT (400-001) 
Environmental Thought - Mac (400-051)

63 72 51 77

Environmental Research (401) 54 97

Montreal: Environmental History & Sustainability (421)

Montreal Urban Sustainability Analysis (422)

Research in Panama (451) 10 7

Topics in Environment 2 (480) 12

Readings in Environment 1 (485) 16 1 2 4 3

Independent Study in Environment (490) 1 1 2 1 1

Independent Project in Environment (491) 1 2

Honours Research  (495) 5 25 26 7 27 24

Ecology of Species Invasions (540) 7 9

Readings in Environment 2 (585) 1

Foundations of Environmental Policy (610) 9

Mobilizing Resources for Sustainability (614) 8

Interdisciplinary Appr. Environment & Sustainability (615) 14

Civilization and Environment (630)

Bieler School of Environment student enrolment by course

Bieler students
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Bieler Undergraduate  
Research Award (BURA)

The Bieler Undergraduate Research Award (BURA) supports research opportunities for 
undergraduate students in environment extending across disciplines at McGill University. 
BURA recipients engage in 16 weeks of full-time research and development activity under 
the supervision of a Bieler School Professor or Associate Member, and gain experience in an 
exciting academic setting while receiving the financial support of $7,500 each. Thanks to your 
generosity and the support of participating research supervisors, we are pleased to present the  
first-ever BURA recipients. 

Sophie Cardinal, BA(BSE), Honours Environment, Minor 
Geographical Information Systems and Remote Sensing 
(Supervisor Prof. K. Manaugh)

Zoë Deskin, BSc(AgEnvSc)(BSE), Honours Environment  
(Supervisor Prof. B. Harvey)

Elisa Ferrante, BSc(BSE), Major Environment  
(Supervisor Prof. S. George)

Eve Fraser, BA(BSE), Joint Honours Environment and  
Political Science (Supervisor Prof. H. van der Ven)

Molly French, BA(BSE), Honours Environment, Minor  
Geographical Information Systems and Remote Sensing  
(Supervisor Prof. S. Jodoin)

Camille Forest, BA and Sc, Honours Sustainability,  
Minor Concentration Geography (Urban Systems)  
(Supervisor Prof. N. Luka)

Alexander Lam, BSc(AgEnvSc)(MSE)’21, Honours 
Environment, MSc, Geography (Supervisor Prof. R. Sengupta) 

Anushri Pundit, BEng, Civil Engineering, Minor Environment 
(Supervisor Prof. C. Barrington-Leigh)

Sydney Stevenson, BA’21, Joint Honours International 
Development Studies and Political Science, Minor 
Concentration Environment (Supervisor Prof. H. van der Ven)

The 2021 inaugural BURA recipients

BURA project spotlights

Elisa Ferrante

Nanoplastics (NPs) and Microplastics (MPs) Leaching  
in Bottled Water

Today, plastics are used extensively causing an accumulation of 
plastic waste in our water, soil, air, and consequently, our food 
system. This raises concerns about the potential threat plastic 
pollution may have on human health as we are increasingly exposed 
to nanoplastics (NPs) and microplastics (MPs). This project aims to 
determine the type and number of NPs found in bottled water when 
placed in common storing conditions (car: UV/no UV exposure, 
office, and fridge) as these conditions may influence NP leaching. 
We collected four of the most popular bottled water brands in 
North America, using tap water as a control, stored them in the 
four different storing conditions for 48 hours, and finally, removed 
them to dark and room temperature conditions. The results suggest 
that some brands may have more NP and MP leaching than others. 
This project will also expand into research regarding plastic-related 
contaminants found in bottled water and NP cytotoxicity on human 
intestinal epithelial cells. 

Eve Fraser

Obstacles to Transparency in Global Supply Chains:  
The Case of the Fast Fashion Industry

After the collapse of the Bangladeshi Rana Plaza garment 
factory in 2011, it became apparent that consumers had little 
to no information about how their clothes were made. Since 
then, NGOs from Greenpeace to Human Rights Watch, as 
well as consumers, have called for increased transparency 
within the fast fashion industry. However, despite mounting 
pressure, the industry has continued to lag behind with regards 
to basic elements of transparency, from providing their list of 
suppliers to disclosing the origin of their raw materials. Even as 
retailers have openly acknowledged this lack of traceability and 
accountability, change has been slow to come. 

This paper aims to uncover the obstacles to transparency 
within the fast fashion industry by comparing H&M, Inditex, 
Gap and Fast Retailing – the industry’s four largest retailers. 
Drawing from the transparency and sustainable supply chain 
management literatures, this paper will rely on content analysis, 
process tracing, and secondary data collection to explain the 
difference in transparency between these four retailers, and  
to better understand why some retailers are more transparent 
than others, so that this industry may integrate transparency  
as a step towards increased sustainability practices in the  
near future. 

“I’d like to thank Mr. Bieler for making the 
BURA scholarships possible. It has given 
me the opportunity to work alongside 
amazing graduate students while under 
the supervision of Dr. Saji George at 
McGill’s Macdonald Campus.”
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Sophie Cardinal 

Health Outcomes and the Built Environment

This summer I interned at the McGill Sustainability Systems 
Initiative (MSSI) lab, where I conducted research on the built 
environment and health. Specifically, I examined urban features 
of the built environment in Montreal and studied whether 
their presence indicated an effect on health outcomes. After 
identifying certain urban features as health determinants, they 
were analyzed through metrics and map analyses in order to 
identify areas of uneven access and exposure to detrimental 
health features, aiming to promote sustainable and healthy 
outcomes. The output of the analysis was the “Healthy Urban 
Features” module of the MSSI’s interactive dashboard. This 
module allows the user to navigate between different variables 
at different scales and with different metrics. While the module 
is not yet complete, it provides a robust initial structure for 
future urban health related analyses that can be built upon  
and improved. 

“Thank you, Mr. Bieler, for your generous 
donation of the Bieler Undergraduate 
Research Award, which has allowed this 
research to happen.”

Zoë Deskin

Effective Environmental and Sustainability Education 

As a recipient of a Bieler Undergraduate Research Award, I 
spent the summer as a research assistant in Dr. Blane Harvey’s 
Leadership and Learning for Sustainability lab, in McGill’s 
Department of Integrated Studies in Education. Effective 
Environmental and Sustainability Education (ESE) is necessary 
to equip future generations with the knowledge and skills 
required to address urgent sustainability issues. Our research 
sought to examine how community-university partnerships can 
be an effective approach for educating about sustainability. 
Particularly, we researched the outcomes of educational 
partnerships between McGill students and sustainability-
focused community organizations in Montreal. 

In a summer course on ESE offered by the Faculty of Education, 
McGill students across various domains were paired together 
and partnered with nine respective sustainability-focused 
community organizations in Montreal, including community 
gardens, non-profit organizations and schools. Following 
the end of the course, we conducted and analyzed semi-
structured interviews with students in the course, with the 
goal of understanding the outcomes of these partnerships on 
students’ engagement with ESE. This experience provided me 
with extremely valuable skills in conducting semi-structured 
interviews, analyzing qualitative data, conducting literature 
reviews, and more.

Sydney Stevenson 

Global Variations in Climate Anxiety 

How is climate anxiety experienced in different locations 
globally? What are the implications of this experience on climate 
policy, planning, and resilience? Current literature posits climate 
anxiety as an existential fear of future disasters and apocalyptic 
narratives associated with climate change in non-marginalized 
Western communities. We explore the gap in the literature 
that neglects the diverse range of experiences with climate 
anxiety. Through a case study of various local communities in 
East Africa, it is evident that climate anxiety is also experienced 
as an immediate threat, fear of survival, and well-being for 
communities living in climate-vulnerable locations. 

This case study was developed through first-hand interviews 
and research done while taking part in the McGill East Africa 
field study semester. We then posit a new definition of 
climate anxiety that is attentive to impacting factors including 
geographic variability, livelihood, culture, and the inequality of 
the climate crisis. Using this new definition, implications include 
the impact of understanding global variations of climate anxiety 
and how this can influence and create robust and transformative 
climate policy and resilience strategies.
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COP26

COP26 was the 26th United Nations Climate Change conference. It was held in Glasgow, 
Scotland, UK, between October 31 and November 13, 2021. The conference brought together 120 
world leaders and over 40,000 registered participants to accelerate action towards the goals 
of the Paris Agreement and the UN Framework Convention on Climate Change. Its outcome 
was the Glasgow Climate Pact. Funded by a Bieler School of Environment Experiential Fund 
Award, BSE student Alexandra Sfez attended the conference in person and shares her insights 
from the experience.

Alexandra Sfez, BA(BSE), Environment and Political Science

“I attended the UN’s Climate Summit, COP26 in Glasgow, 
Scotland, in the context of the ClimateScience Olympiad 
Final Ceremony, a global competition that gathered 12,400 
participants from around the world, and for which I was one 
of 50 finalists.

It was pleasant to see more young voices, and many 
Indigenous peoples unapologetically wearing vibrant 
traditional outfits and making their voices heard in a context 
that often sets them aside. As for negotiations, it goes 
without saying this COP was yet another occasion for world 
leaders to gather, disagree and hope they agree next year.

Outside of COP, protests were happening regularly and 
grievances were very intersectional, uniting climate activists, 
Scottish labour movements, feminist protesters and more. 
One thing to take away from this COP is that if the political 
leaders lack will, the people are certainly more motivated 
and united than ever to bring meaningful change.

Attending networking sessions was intimidating as I was 
definitely the youngest in the room, but it allowed me to step 
out of my comfort zone and meet professionals, especially in 
the field of nuclear energy. The best part of my experience 
was most certainly being heavily involved in the organization 
of the ClimateScience’s event at COP26. 

13

Our event included interventions from Dr. Jane Goodall, 
former director of IPCC Dr. Renate Christ, and a panel with 
the young winners. It was an incredible learning opportunity 
to train my logistic and event planning skills, and I’m grateful 
to have been given important responsibilities in such a high-
stake and professional environment as this one. 

The times I learned the most was outside of COP events 
when I was surrounded by ClimateScience colleagues and 
Olympiad finalists who came from all across the world. I 
learned about their experience with climate change in Brazil, 
India, Switzerland, and the UK. I also regularly talked with 
Vaitea Cowan, co-founder of Enapter, a green hydrogen 
company, and Prince William’s Earthshot prize winner. 
Meeting experts inside the industry, as well as diverse and 
passionate youth, inspired us to create our own mentorship 
program and make use of the connections to provide 

meaningful insights with the brilliant future climate leaders 
who choose to learn through the program I lead.

While COP clearly revealed a lack of political will to solve 
the issue properly, both from the events organized and 
the outcome of the negotiations, I felt empowered by the 
people I met. The most insightful solutions I heard that week 
came out of the mouths of two 14-year-olds, winners of the 
ClimateScience Olympiad, thanks to their plan for a Global 
Carbon Tax. While that is worrying in the short-term, it gives 
hope regarding who the next leaders are, and pushes me to 
spread education to more of those young, full-of-potential 
climate solvers.”
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U7+ Worldwide Student Forum
2021

The U7+ Alliance of World Universities is an initiative that convenes students and scientists 
from across the planet for vigorous discussion and debate on the global challenges confronting 
future generations. Its second annual Worldwide Student Forum brought together 94 students 
from 24 universities in 12 countries to tackle the question: Climate Change: Intergenerational 
Conflict or Intergenerational Alliance?

McGill approached the Bieler School of 
Environment to ask seven exceptional 
undergraduates to represent the 
University at the forum, which ran from 
July 21, 2021 to November 3, 2021 online. 
Hosted by University College London, it 
involved public academic roundtables, 
masterclasses with world leading  
experts, and student-led group meetings  
and presentations.

Bieler students who attended U7+ 

 > Nadia Bogayevsky, BA(BSE), Faculty  
Program Environment 

 > Katsuki (Kay) Ishihara, BA, Major in Philosophy,  
Minor in Environment

 > Jennah Landgraf, BA and Sc(BSE), Interfaculty 
Program Environment, Minor Economics

 > Siobhan Mehrotra, BA(BSE), Faculty Program 
Environment, Minor Geography (Urban Studies)

 > Amalia Restrepo, BA(BSE), Faculty Program 
Environment, Minor Science for Arts Students 

 > Alexandra Sfez, BA(BSE), Faculty Program 
Environment, Minor Political Science

 > Olivia St-Laurent, BSc(BSE), Honours, Environment

“The experience of participating in the U7+ 
Worldwide Student Forum was incredibly valuable, 
and I would recommend it to anyone studying in 
the Bieler School of Environment. As someone that 
has learned about climate change and sustainability 
through a North American lens, it was refreshing and 
invigorating to challenge my beliefs and learn from 
students all over the world. 

I worked in a report group with students from 
Indonesia, Germany, the UK, and Morocco. It was 
interesting to see how each of us interpreted a problem 
and the appropriate solutions to that problem.  
It inspired me to think outside-the-box when 
considering sustainability challenges and I will take 
the insight I gained from this experience with me as I 
continue my academic and professional journey. 

Although it would’ve been nice to meet my group 
members in person, I know that having the forum 
online allowed us to communicate in a way that 
wouldn’t have been possible previously. Being able to 
share ideas and problem-solve with people from other 
countries is a valuable skill and I am so glad I was able 
to learn and grow with other future climate leaders.”

Amalia Restrepo, BA(BSE), Year 3
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“The experience allowed me to meet and work with 
passionate and like-minded students from various 
parts of the world. I learned about sustainability 
initiatives carried out in other universities and 
elsewhere in the world. 

The research I conducted for my undergraduate 
honours thesis was very much applied. I 
devised tree planting solutions for locations 
across Australia. This experience reinforced 
the complexity of local-context and the fact 
that solutions viable in one city, university, or 
community may not make sense elsewhere or in a 
different context. This was a valuable experience 
that I would recommend to fellow students. I would 
love to stay involved with the U7+ forum in the 
future, as I believe in their mission and the change 
it can bring about in universities worldwide.”

Olivia St-Laurent, BSc(BSE), Year 3

“I learned that to fight climate change, it is essential 
to make transformative changes not only in our 
private lives but in society, especially the legislative 
body of any form of organization. Even university 
students can work together to influence policymakers 
and conduce changes in society. I started thinking 
about the influence of political decisions in 
climate change. Before the forum, I focused solely 
on the scientific aspect of the subject. I learned 
that it is impossible to find a way out of climate 
change without changing our mindset about the 
relationship we have with our planet, both as 
individuals and as collectives. One thing I found 
interesting was using arts to raise awareness about 
climate change. Although environmental science 
will remain the primary tool to fight climate change, 
combining it with other disciplines, such as history 
or arts, could yield surprising effects.” 

Kay Ishihara, BA, Philosophy, Year 3
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“I’d like to specialize in food and resource 
policy to reflect my background in economics 
and environment. I think that agriculture and 
natural resources ought to play a key role in 
restoring ecosystem biodiversity, implementing 
sustainable and regenerative practices, and 
contributing to countries’ resilience in the face 
of climate change. Food systems play a central 
role in our daily lives, and I want to take part in 
initiatives that will benefit the community.

I chose to study at McGill and the Bieler 
School of Environment because of the opportunity to combine 
different fields in my degree. Interdisciplinarity allows for 
complementarity and a deeper understanding on the various issues 
impacting one sector or another. At the BSE, environment classes do 
not only cover the scientific aspect, as in ecology, they also incorporate 
social aspects and allow you to explore different avenues. The range of 
professors at Bieler display different types of expertise, which makes 
the experience even more enriching!

Since I started my minor in environment, the support and counsel of 
the Program Advisor Kathryn Roulet has been extraordinary. I was 
able to explore my options, change courses, and get tips and advice. 
Were it not for this program, I would never have set foot on Macdonald 
Campus – a wonderful campus, which I highly recommend! Learning in 
different settings is very stimulating.” 

– Natacha Papieau, BA, Honours in Economics,  
Minor in International Development and Environment

Bieler student testimonials

“I chose to study at the Bieler School of 
Environment and McGill because of the 
curriculum and its wide range of interesting 
courses dealing with the relevant concepts 
and problems of our time, McGill’s excellent 
reputation and instructors, and my passion 
for environmental issues and disciplines. My 
instructors have been fantastic! They are 
passionate, intelligent, and progressive, as well 
as compassionate during difficult times such as 
the pandemic.

The Knowledge, Ethics and Environment (ENVR 203) and Environmental 
Thought (ENVR 400) courses have taught me immensely and caused  
me to reflect on current concepts in environment and re-assess where  
I stand on important environmental issues. 

My program has been mostly comprised of science courses 
(Biodiversity and Conservation Domain), yet I have learned invaluable 
knowledge and gained helpful tools in the core ENVR courses. I think that 
having both arts and science students complete these courses  
as requirements is a good thing. 

My goals are to communicate my knowledge and informed ideas 
relating to climate change; to help create ideas, solutions, tools or 
policy for fighting climate change; and to help close the gap between 
the impacts of climate change that are felt in rich and poor nations,  
by helping poorer nations adapt to a changing climate.”

– Olivia St-Laurent, BSc(BSE), Honours Environment
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Faculty spotlight
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BSE Jointly Appointed Faculty

Chris Barrington-Leigh 
Institute for Health  

and Social Policy 

Elena Bennett 
Natural Resource 

Sciences (AES)

Iwao Hirose 
Department  

of Philosophy

Peter Brown 
Natural Resource 

Sciences (AES)

Sylvie de Blois 
Plant Science 

(AES)

Kevin Manaugh 
Department  

of Geography

Fiona Soper 
Department  

of Biology

Nicolas Kosoy 
Natural Resource 

Sciences (AES)

Renee Sieber 
Department of 

Geography

Ismael Vaccaro 
Department  

of Anthropology

Jeffrey Cardille 
Natural Resource 

Sciences (AES)

Brian Leung 
Department  

of Biology

Anthony Ricciardi 
Redpath Museum

Frédéric Fabry 
Atmospheric and 

Oceanic Sciences

Madhav G. Badami 
School  

of Urban Planning

Raja Sengupta 
Department  

of Geography

BSE Associates and Adjuncts

 Jan Adamowski –  
Bioresource Engineering

Parisa Ariya – Atmospheric  
and Oceanic Sciences

Christopher Barrett – Chemistry

Niladri Basu – School of Dietetics 
and Human Nutrition; Natural 
Resource Sciences

Caroline Begg – Plant Science

Christopher Buddle –  
Natural Resource Sciences and 
Associate Provost (Teaching and 
Academic Programs)

Lauren Chapman – Biology

Jonathan Chevrier –  
Epidemiology, Biostatistics  
and Occupational Health

Grant Clark –  
Bioresource Engineering

Benoît  Côté –  
Natural Resource Sciences

Brian Driscoll –  
Natural Resource Sciences

Pierre Dutilleul – Plant Science

Dror Etzion – Desautels  
Faculty of Management

John G. Galaty – Anthropology

Susan Gaskin – Civil Engineering 
and Applied Mechanics

Saji George – Food Science  
and Agricultural Chemistry

Richard Gold – Law

Mark Goldberg –  
Experimental Medicine

Andrew Gonzalez – Biology

Christopher Green – Economics

David M. Green – Redpath Museum

Irene Gregory-Eaves – Biology 

Blane Harvey – Integrated Studies  
in Education

Gordon Hickey –  
Natural Resource Sciences

Richard Janda – Law

Sébastien Jodoin – Law

Geza Joos – Electrical and 
Computer Engineering

Cynthia Kallenbach –  
Natural Resource Sciences

Mark Lefsrud –  
Bioresource Engineering

Nik Luka – Peter Guo-hua Fu  
School of Architecture 

Graham MacDonald – Geography

Chandra Madramootoo – 
Bioresource Engineering

Nagissa Mahmoudi – Earth and 
Planetary Sciences

Thom Meredith – Geography

Timothy Moore – Geography

Tom Naylor – Economics

Van-Thanh-Van Nguyen – Civil 
Engineering and Applied Mechanics

Jim A. Nicell – Dean, Faculty of 
Engineering and Professor in the 
Department of Civil Engineering  
and Applied Mechanics

Katia Opalka – BSE Adjunct 
Professor

Stephanie Posthumus – Languages, 
Literatures, and Culture

Catherine Potvin – Biology

Brian Robinson – Geography

Nigel Roulet – Geography

Marilyn Scott – Institute  
of Parasitology

Jaswinder Singh – Plant Science

Donald Smith – Plant Science

Ian Strachan –  
Natural Resource Sciences

Daviken Studnicki-Gizbert –  
History and Classical Studies

Paul Thomassin – 
Natural Resource Sciences

Nathalie Tufenkji –  
Chemical Engineering

An Associate Member holds an appointment at McGill and is also cross-appointed to another 
unit within the University. An Adjunct Professor holds a teaching appointment at McGill and is 
also employed externally, such as at a government organization, within industry, or at another 
university. Their professional qualifications and experience allow them to participate in teaching 
and research activities of the Department or Faculty to which they are appointed. 



A positive approach  
for a better tomorrow

Elena Bennett believes that in order to build a better 
tomorrow people need positive messages. This led her to 
found the Seeds of Good Anthropocenes Project, which 
collects positive stories and innovative ideas from around 
the world in order to inspire a more just, prosperous, and 
ecologically diverse planet—that she and her colleagues call 
a “Good Anthropocene.” 

“We are quite surrounded by doom and gloom, any of us who 
work on environment,” explains Professor Bennett. “Reading 
cognitive psychology literature, I realized that if you want to 
get people not to do something, like smoking, then scaring 
them with pictures of rotten lungs on a pack of cigarettes 
works pretty well. But if you want to get people to do a thing, 
like take more public transportation, scaring them doesn’t 
work at all. What works is giving people hope, showing them 
a pathway, and helping them see the impact and influence of 
what they do.” 

Elena Bennett grew up mostly in the small rural town of 
Mendham, New Jersey. With streams bordering her family’s 
property, she cared about the environment from a young 
age. She studied biology, environmental studies, and 
chemistry at Oberlin College, and she completed a Master of 
Science in land resources and a PhD in limnology and marine 
sciences at the University of Wisconsin-Madison before 
joining McGill in 2005. Prof. Bennett has achieved a stellar 
career: she has published over 100 peer-reviewed papers, 
received over $10 million in funding for her research lab, and 
was inducted into the Royal Society of Canada’s College of 
New Scholars, Artists, and Scientists in 2017. 

At the Bieler School of Environment, Prof. Bennett teaches 
such courses as Society, Environment, and Sustainability 
(ENVR 201), Environmental Research (ENVR 401) and 
Unearthing Montreal (ENVR 480): The Ecological History 
of Montreal Island and its Impact on the Environmental 
Sustainability of Modern Montreal. She also leads the Pillar II 
Committee on Interdisciplinary Research and Engagement, 
to award funding for Spark, Ignite, and Solvathon projects. 

Professor Elena Bennett

Canada Research Chair (Tier I)  
in Sustainability Science

Department of Natural Resource Sciences

Bieler School of Environment
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Her work extends beyond the University. As a public 
intellectual she has addressed the World Economic Forum at 
Davos, has given a TEDxCERN talk, and is active on Twitter. 
As a researcher in the field of ecosystem services, especially 
agricultural areas, Prof. Bennett stresses the importance of 
not just interdisciplinary but transdisciplinary work—building 
collaborations outside of academia to make a difference. 

Among her many roles is that of Founding Director of 
NSERC ResNet: A network for monitoring, modelling, and 
managing Canadian ecosystem services for sustainability 
and resilience. ResNet is a pan-Canadian network which 
assesses and measures the provision of ecosystem services 
across the country. It unites a broad community of scholars 
and resource managers from academic, government, NGO 
and industry sectors. 

“Ecosystem services are the benefits that people get from 
nature. I’m interested in the places where people in nature 
come together to make the world better. Not just where 
people are less negative, but where we are actually a net 
positive. I’m just a scientist and I want to work with farmers 
because they’re the ones with boots on the ground, actually 
making the decisions that matter.”

“What works is giving people hope, 
showing them a pathway, and 
helping them see the impact and 
influence of what they do.”
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The interconnective  
nature of transport 

Transport—how people move around—is central to 
sustainability, and central to transport is equity: the question 
of which transport options are available to whom. Professor 
Kevin Manaugh’s research and teaching directly tackles how 
transport, social justice, and sustainability intersect, in order 
to re-think the kinds of cities and transport networks that can 
contribute to a sustainable future. 

“Urban transport systems are characterized by multiple  
and overlapping costs and benefits,” explains Prof. Manaugh,  
who is an associate member of the School of Urban 
Planning, the Institute for Health and Social Policy, and 
the Centre for Interdisciplinary Research on Montreal. 
“Highways and roads disrupt ecosystems and communities. 
Vehicles travel on them and release greenhouse gases and 
other pollutants with local, regional, and global impacts. 
Automobile-centric design of urban areas impacts human 
health and well-being, including links to obesity and onset  
of chronic disease, traffic fatalities and injuries, and  
social exclusion.” 

Transport systems which emphasize public transit and 
“active” transportation (walking and cycling) are uniquely 
situated to address a wide range of societal goals, argues 
Prof. Manaugh, including reducing pollution and traffic 
congestion, increasing social interaction, and improving 
population health. Prof. Manaugh uses geographic 
information systems that capture spatial data, such as crash 
locations and traffic calming, to understand spatial patterns 
as underlying socio-economic patterns. He is currently 
researching the “sustainability premium”, the question 
of which Canadians can afford to live in walkable, livable, 
transit-rich neighbourhoods. The COVID-19 pandemic, he 
reminds us, has certainly clarified these urgent problems 
and inequalities. 

At the Bieler School of Environment, Prof. Manaugh teaches 
such courses as Society, Environment and Sustainability 
(ENVR 201), Environmental Research (ENVR 401), and 
Montreal Urban Sustainability Analysis (ENVR 422). 

Professor Kevin Manaugh

Associate Professor

Department of Geography

Bieler School of Environment

What motivates Prof. Manaugh is social justice. “Transport 
networks have played a role, intentional and unintentional, 
in propagating segregation, white supremacy, and other 
forms of injustices. In the US, public transit has been a 
factor in several landmark segregation and discrimination 
cases (Plessy v. Ferguson, Rosa Parks, the Bus Riders 
Union in 1990s Los Angeles). Highway projects run through 
neighbourhoods characterized by low-income and Black 
populations, and have disrupted vibrant communities in 
most North American cities—including Montreal’s Ville Marie 
Expressway, which cut through Little Burgundy in the 1970s. 

Low-income and BIPOC (Black, Indigenous, and People of 
Colour) communities are exposed to more traffic-related 
pollutants and more likely to be involved in crashes.” 

What Prof. Manaugh would like the impact of his work to be is 
re-imagining what mobility can look like in the future, with a 
focus on social inclusion, helping policy makers understand 
the impacts of public transport projects from a variety of 
angles—health, safety, environmental, economic, and social. 

“Urban transport systems are keys to multiple issues related to sustainability. With well over 
half of the world’s population now living in cities, designing and building low-carbon, safe, 
and convenient transport infrastructure is even more pressing.”  
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Balancing perspectives  
to impact change

Whether in times of calm or crisis, humans are called 
upon to make tough decisions that affect the lives of 
fellow citizens and the well-being of the community. The 
COVID-19 pandemic has clearly illustrated that even the 
smallest actions may have large consequences. It is the 
field of moral philosophy that seeks to understand, analyze, 
and codify the ethical decisions we make in daily life, and 
no approach to the environment, sustainability, or the 
climate crisis is complete without an ethical framework to 
guide us. 

Born in Tokyo in 1969, Professor Iwao Hirose initially trained 
as an economist. But a year and a half abroad studying in 
Mexico opened his eyes to the realities of global poverty 
and inequality. “When I was an undergraduate, I received 
a scholarship from the Mexican government,” he recounts. 
“I knew there was poverty and inequality in developing 
countries, but when I saw it first hand in Mexico, it was quite 
shocking. That’s why I started studying philosophy.”

Prof. Hirose completed his PhD in philosophy at the 
University of St Andrews in Scotland, and went on to hold 

Professor Iwao Hirose

Professor and Canada Research Chair in Value  
Theory and the Philosophy of Public Policy

Department of Philosophy

Bieler School of Environment

“I want students to understand the 
fundamental issues underlying the 
environmental problem. There are 
a lot of disagreements about the 
value of life and of the environment. 
Sometimes we must change our 
worldview, how we understand 
nature or science, or what is the  
right thing to do.”

positions at Oxford, Harvard, and Melbourne University. 
In 2007, he took up a joint appointment at McGill in the 
Department of Philosophy and the Bieler School of 
Environment. He teaches such courses as Knowledge, 
Ethics, and the Environment (ENVR 203), Environmental 
Thought (ENVR 400), and Foundations of Environmental 
Policy (ENVR 610). 

Prof. Hirose’s goal is to endow students with the capacity to 
understand and articulate ethical choices. “Many students 
are highly motivated and passionate about the environment 
and have a lot of skills and knowledge. But I want students 
to understand the fundamental issues underlying the 
environmental problem. There are a lot of disagreements 
about the value of life and of the environment. Sometimes 
we must change our worldview, how we understand nature 
or science, or what is the right thing to do. Unless we 
change our everyday behaviour and the basic structure of 
society and economy, we probably cannot overcome the 
environmental problem.” 

When the COVID-19 pandemic hit in 2020 Prof. Hirose was 
on sabbatical. He decided to dedicate his time to completing 
his monograph The Ethics of Pandemics, which is based 
on his experience as a member of the ProWorld Health 
Organization working group on ethical guidelines for pandemic 
preparedness in 2006, following the SARS outbreak. The 
book’s timely topics include priority-setting in the allocation 
of ventilators and vaccines, restrictions on various forms of 
freedom, and how people choose to change their behaviours 
voluntarily and rationally.  

“The goal of the pandemic response cannot be identified 
without ethics,” explains Prof. Hirose. “Choosing which goal 
we should pursue depends on ethical judgment. Once the goal 
is set, scientists and public health doctors can help to achieve 
that goal. The philosopher or ethicist’s job is not to tell people 
what to do, but to analyze judgment and focus on balancing 
many different perspectives, and thus make a distinctive 
contribution in interdisciplinary settings and policy-making.” 
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The role of law in environmental 
protection and conservation

What is the role of the law when it comes to environmental 
protection and conservation—and what are its limits? 
Adjunct Professor Katia Opalka is an environmental lawyer, 
who currently works in trade compliance in the aerospace 
industry, and is a McGill alumna, BA (History) ’92, BCL (Civil 
Law) & LLB (Common Law) ’97, who has been a member of the 
Quebec Bar since 1998. 

For over a decade she has been an Adjunct Professor at 
the BSE, where she shows students how treaties, statutes, 
regulations and government programmes relate to the topics 
they are studying: everything from e-DNA to the connection 
between investment treaties and Indigenous rights. “I ask 
students to recognize how lucky they are to be in university 
and in exchange, to please keep an open mind, to think 
critically, and to write clearly—no jargon.”

“When I re-entered private practice in 2008, at a firm 
located down the street from campus,” explains Prof. 
Opalka, “I decided that I needed an outlet for thinking about 
the law on a grander scale. I had just spent six years at the 
North American Free Trade Agreement Commission for 
Environmental Cooperation, investigating citizen complaints 
about ineffective enforcement of environmental laws in 
North America. I was excited about the insights I had gained 
when I switched from corporate counsel to international 
investigator, and wanted to share them with future 
environmental professionals.” 

Prof. Opalka learned that the then McGill School of 
Environment had pro bono positions that allowed leaders from 
different fields to be appointed as advisors to the School and 
its students. She applied and was honoured to be selected. 
Over the years, Prof. Opalka has served as an advisor to 
several of students on their graduating year research projects, 

Professor Katia Opalka

Environmental Lawyer 

Adjunct Professor in the Bieler School  
of Environment

“Real progress requires cooperation across disciplines, and I have seen incredible projects 
go from idea to reality when people with very different profiles and outlooks pool their 
skills to fix a problem.”

and currently supervises two groups of graduating students in 
the course Environmental Research (ENVR 401).

“To source mandates, I called on a friend who runs an 
oncology lab and another who was serving as federal 
environmental commissioner. For the students, it was an 
opportunity to do good work for a real purpose.”  

Since 2018, Prof. Opalka has taught the law section of the 
first-year course Knowledge, Ethics and the Environment 

(ENVR 203). “Professor Hirose will tell you that each year 
I attempt nothing less than to teach all of law (including 
environmental law!) in three, 90-minute lectures. Students 
are given an assignment that tests their ability to see the 
world through legal lenses. My purpose is to share with 
junior undergraduates my love of the law and to help them 
see its potential—and limits—as a vehicle for environmental 
protection and conservation.”
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Spark + Ignite Research Grants

Research activities at the Bieler School of Environment 
encompass two distinct but complementary approaches: 
discovering solutions that require new knowledge and 
synthesizing existing knowledge to develop actionable 
solutions. With the end goal of addressing climate change 
in mind, projects that receive financial support are focused 
within four thematic areas:

 > Human-nature-technology relationships

 > Biodiversity and human interactions with other species

 > Resilience of social-ecological landscapes

 > The aesthetics, metaphors, science, and policies of  
addressing climate change

Spark

These are small grants offered to BSE Jointly Appointed Faculty 
on a rotating basis. Eligibility criteria includes a focus on how 
funding could enable a new collaboration and lead to a larger 
proposal or paper. 

Four Spark grants of $7,500 each were awarded this current 
fiscal year (ending in April 2022). Details on these research 
projects can be found on pages 33-35. 

Ignite

These mid-sized grants provide funding for a MSc or PhD 
student to take a project to the next level for several years, 
which allows a BSE-led team to collect preliminary data or  
make inroads on theory development towards a larger proposal. 

Three Ignite grants shared $125,000 in funding during this 
current fiscal year (ending in April 2022). Research summaries 
of these projects are outlined on pages 36-38. 

Solvathon

These are two to four day transdisciplinary workshop events 
that will bring together academics with decision-makers to work 
together on synthesis-driven solutions to a pressing real-world 
problem in one of the four thematic areas. A final large public 
event is being planned for 2022-23, and it is expected to attract 
up to 100 other active participants.

Plans are also being made for a Visiting Scholar over the next 
academic year.

Spark projects

Little Green Spaces – Can Greenspace 
Composition and Placement Ameliorate 
Urban Heat Islands?

Raja Sengupta, Associate Professor (Bieler School  
of Environment and Department of Geography) and  
Laxmi Sushama, Professor (Civil Engineering) 

Heat-related mortality is a growing problem in Montreal and 
across the world, and is exacerbated in expanding urban regions 
due to the Urban Heat Island (UHI) effect, involving higher night-
time temperatures and increased energy demand due to greater 
cooling requirements in the urban core. Urban greenspaces have 
been shown to ameliorate UHI and reduce temperature in their 
immediate vicinity, but the relationship between the size of a 
greenspace and its ability to reduce UHI is still debated.  

Professors Sengupta and Sushama’s study will focus on 
combining three methodologies to get a broad estimate of the 
importance of greenspaces to the urban milieu: air temperature 
and humidity sensors both at and around McGill’s downtown and 
Macdonald campuses; accessing data from the geosocial fitness 
tracking application Strava collected by mobile device-based 
sensors (such as cell phones and bike computers) to augment 
data from fixed sensors; and using the collected data to calibrate 
and validate the output from a micro-scale urban climate model. 

“The temperatures in the heart of the city can be up to about 
six to seven degrees higher,” explains Prof. Sengupta. “If you go 
to the dense parts of the city, say the East Side, if there’s a heat 
wave ongoing where there’s a lot of stifling heat, people can 
have mortality related to this urban heat effect. So it’s a climatic 
problem that we’ve created which is beginning to have serious 
human-related consequences.” 

The collaboration will combine Profs. Sengupta and Sushama’s 
respective strengths in two complementary areas: geographic 
information science and a focus on environmental injustice 
(Sengupta); and high-resolution climate modeling for land-ocean-
atmosphere interactions and feedbacks (Sushama). Ultimately, 
their project would like to demonstrate the importance of “little 
green spaces” when it comes to improving the quality of life in 
urban, especially densely built up, environments.

“My research is trying to prove that little 
green spaces have an impact. They are 
easier than buying up large tracts of land 
and converting them. A little bit more 
greenery around us could have multiple 
benefits, not just for urban heat. Eventually, 
I’d like policy in the city of Montreal 
that advocates for small green spaces. I 
want to be able to quantitatively prove it, 
because everybody asks ‘what’s the value 
of the greenspace?’ Well, here it is. If you 
have a lot of green spaces, a one-degree 
temperature reduction is quite a bit.” 

– Prof. Raja Sengupta 
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Rapidly Changing Socioecological Systems: 
Lessons from Lake Nabugabo, Uganda

Ismael Vaccaro, Associate Professor (Bieler School of 
Environment and Department of Anthropology) and  
Lauren Chapman, Professor (Bieler School of Environment 
Affiliate and Department of Biology)

Freshwater capture fisheries are fundamental sources of 
food security in the Global South, particularly in Africa and 
Asia. These fisheries reflect the complex interactions among 
ecological drivers (fish behaviour, demographics, and habitat), 
local human agency (fishing strategies), and public policies. 
Lake Nabugabo, located in Uganda, East Africa, despite being 
under an enormous amount of human pressure, has proven to 
be extremely resilient. The study’s goal is to understand this 
resilience and how policies, fishers, and fish species behave and 
interact with each other, and the impacts on biodiversity and 
food security. 

The project will explore and quantify interactions between fish 
population dynamics and human users in a very complex but 
spatially limited socioecological system. What is novel about 
this research is putting together information hitherto isolated 
(ecological, economic, and political) in order to understand why 
and when fishers pivot to different target species, and why catch 
rates for some species continue to climb while their abundance in 
the lakes dramatically declines. 

Lake Nabugabo provides a perfect study case to identify 
socioecological trends that can be identified and exported to 
understand larger systems, and provide actionable frameworks 
for public policies in this field. This project aligns with the 
BSE’s mission to understand complex socioecological systems 
focusing particularly on resilience, and the School’s commit-
ment to biodiversity study and protection.  

Nitrogen Dynamics in a Novel Perennial, 
Biodiverse Cropping System

Fiona Soper, Assistant Professor (Bieler School of 
Environment and Department of Biology), Cynthia Kallenbach, 
Assistant Professor (Bieler School of Environment Associate 
Member and Department of Natural Resource Sciences), and 
Jessica Nicksy, PhD student (Department of Natural Resource 
Sciences and Kallenbach lab) 

Today, virtually all of the world’s staple crops are produced in 
mostly mono-cropped annual agricultural systems started from 
scratch from bare ground every year, requiring extensive man-
agement interventions and continually disrupting the ability of 
the soil to support diverse biological communities and sequester 
carbon. Perennial crops on the other hand (such as the newly 
developed perennial wheat, Kernza) can be grown in a way that 
more closely mimics natural carbon-sequestering grassland sys-
tems, require far less farmer intervention and include biodiverse 
species mixtures with complementary ecological roles. Because 
these growing systems are still new and not yet widely adopted by 
the agricultural community, we are in a phase of active research 
to understand—and optimize—how they function, and develop 
guidelines for producers. 

The goal of this project is to measure how incorporating legumes 
(which create their own fertilizer from the air) into these cropping 
mixtures can improve their productivity by replacing human-
made fertilizer inputs and improving soil functioning. The project 
has direct practical applications for improving the sustainability 
of our agricultural system and can help guide management 
recommendations for producers and improve crop performance 
to adopt more sustainable systems. Every person on Earth relies 
on agriculture, a theme touched upon by many BSE researchers, 
also the initial catalyst for Professor Soper to shift her research 
focus from strictly natural to production systems, and develop 
this new collaboration that spans two faculties and both McGill 
campuses, incorporates BSE affiliate faculty, and helps support 
the work of a graduate student. 

Drivers of rapid ecological change in the  
St. Lawrence River

Anthony Ricciardi, Professor (Bieler School of Environment 
and Redpath Museum), Andy Gonzalez, Professor (Bieler 
School of Environment and Department of Biology), and  
Dr. Zofia Taranu (Environment and Climate Change Canada) 

The St. Lawrence River has been radically transformed within 
a span of a few human generations. Since 1960, following the 
opening of the seaway, transoceanic ship traffic has become 
frequent, the watershed has become increasingly urbanized, 
and climate change has caused water levels to drop and water 
temperatures to rise. 

Another major stressor occurring since the 1990s is a series 
of species invasions by Eurasian mussels and fishes, whose 
presence has been linked to strong local changes to biodiversity. 
For example, populations of native mussels—the most imperiled 
faunal group in North America—have disappeared in many areas 
following the zebra mussel invasion. Fish communities have been 
altered; and exponentially increasing numbers of invasive fishes 
are being caught (in place of natives) by commercial fishers, for 
whom these species have no economic value.

In this project, graduate students will assemble a database to 
quantify temporal patterns in the species richness of fish and 
invertebrate communities within the ~300km section of the 
river from the Lake Ontario outflow to Lac Saint Pierre. The 
goal will be to relate these patterns to increasing surface water 
temperatures and points in time in which invasions occurred, 

thereby producing the first large-scale analysis of spatiotemporal 
changes to biodiversity in the river. 

“We expect the data to reveal how fast and to what extent 
native species have declined, and some of the recent drivers 
responsible,” notes Prof. Ricciardi. This project is a new 
academic-government collaboration that brings together 
expertise in experimental community ecology (Gonzalez), 
invasion ecology and aquatic ecosystems (Ricciardi), and 
multivariate statistical methods (Taranu). It will help to position 
the BSE as a generator of knowledge of biodiversity change. 
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Citizen Scientists –  
Taking Environmental Citizen Science 
Contributions to the Next Level

Frédéric Fabry, Professor (Bieler School of Environment  
and Department of Atmospheric & Oceanic Sciences),  
Renee Sieber, Associate Professor (Bieler School of 
Environment and Department of Geography)

“From 1871 to 1992 McGill ran a weather observatory that 
collected precious information: weather measurements of all 
kinds, many times a day. These measurements are in log books, 
and though the log books have been scanned on microfilm, 
and digitized into images, they’re not in a form that is usable,” 
explains Professor Frédéric Fabry. 

The task of transcribing the McGill Weather Observatory log books 
is estimated to take ~50,000 hours—the lifetime of a person. Then 
the transcribed data will have to be assessed for accuracy. For the 
last five years, under the guidance of Professors Fabry and Sieber, 
a group of students and volunteer “citizen scientists” has carried 
out these transcriptions. 

“There is a whole field of advocacy and research called citizen 
science, and citizens have been contributing to science for 
a very long time,” explains Prof. Sieber. “The UK a few years 

ago had a 150th anniversary of citizen science that they traced 
back to ‘ramblers’–people who would take evening walks and 
contribute to the field of phenology—the detection of seasonal 
changes—noting when the crocuses and snowdrops bloomed, 
and daffodils and trees flowered. Amateurs or non-experts 
taking very careful observations became the backbone of 
certain sciences, like ornithology, particularly around the 
migration of birds.” 

The foundation of Professors Fabry and Sieber’s new phase 
of the project is to assess accuracy issues in transcribing the 
McGill observatory data, using multiple methods including 
writing code to automate the process, creating metadata to 
generate an audit trail for any modifications to the database, 
sampling the output and assessing the validity of the method. 

“The challenge we now face is that those transcriptions are of 
unknown quality, in part because the original transcription used 
shorthand, or is unreadable, or there are transcription errors,” 
says Prof. Fabry. 

The researchers are now at the stage where they have enough 
information transcribed to work on the data quality and in the 
process learn how accurate the transcription is from those 
citizen scientists. “This is the only direct empirical evidence of 
climate change,” says Prof. Sieber on the data’s importance. 
“Everything else are surrogates or proxies for climate change.” 

“Most people who’ve transcribed data only do daily averages,” 
concludes Prof. Fabry. “We are daring to take all the 
measurements, which is why our transcription is a lot slower 
than many others. The inconvenience is that it takes much 
longer and that’s why we need all of this help, which brings us to 
‘can we trust them?’ and which brings us to the current work.”

Ignite projects

Street Network Sprawl and Environmental 
and Social Outcomes in Canada

Christopher Barrington-Leigh, Associate Professor  
(Bieler School of Environment and Institute for Health  
and Social Policy), and Kevin Manaugh, Associate  
Professor (Bieler School of Environment and Department  
of Geography)

What are humanity’s most critical long-run climate-relevant 
investments? Energy infrastructure may come to mind; 
residential and commercial buildings may, too. However, a 
mostly overlooked contender of enormous scale are the street 
networks that are laid down during urban expansion. Buildings 
may come and go, but the local residential street layout is 
generally permanent, even in the face of large market and 
institutional shifts over centuries, not decades. The pace of 
remaining urbanization worldwide is so high as to make the 
decisions about how urban streets are laid down one of the 
largest, most permanent investments humans are making, with 
far-reaching implications. 

Humanity is building new city developments not only faster than 
it ever has before, but also faster than it ever will again. Doing it 
well is critical for future livelihoods, lifestyles, and sustainability. 
This project examines streets and neighbourhoods across 

Canada to evaluate the effects of initial street network style on 
long-term outcomes. These include energy intensity of lifestyles, 
sustainability of transportation habits, social segregation and 
inequality, and human happiness. The hope is that this work will 
lead to new standards for building future-proof (i.e. resilient) 
neighbourhoods and ending the pattern of low-connectivity city 
expansion which locks in low-density living for generations. This 
topic has relevance to greater Montreal, but also may garner 
national prominence – both of which reflect on the Bieler School  
of Environment. 

The project will fund a PhD student to use the available high-
resolution data on Canadian homes, commuting, social fabric, 
and well-being, along with our established street-connectivity 
dataset, to quantify the medium-term impacts of street network 
quality on environmental and social outcomes. Methods will 
involve well-established multivariate regression techniques, 
some geospatial computation, and spatial error regressions.
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Estimating the Urban Nutrient Footprint in 
Panama City and its Ecological Impact

Brian Leung, Associate Professor (Bieler School of 
Environment and Department of Biology),  
Kevin Manaugh, Associate Professor (Bieler School of 
Environment and Department of Geography), 
Fiona Soper, Assistant Professor (Bieler School of 
Environment and Department of Biology), 
Graham MacDonald, Associate Professor (Bieler School of 
Environment Associate and Department of Geography)

By 2050, the human population is projected to increase to  
>9 billion, with 70% living in cities. These massive changes will 
have wide-ranging consequences, with effects on land and 
resource use, pollution, trade, and migration. These effects 
will interact with nature’s contribution to people, such as 
biodiversity and water quality, and will be central to planning 
for sustainable futures. Yet, in many places throughout 
the world, basic information on urban footprints and their 
ecological impacts outside city boundaries are often lacking. 
Countries in the Global South may be particularly vulnerable, 
given rapidly growing economies, populations, and less 
research and data available. 

This study will produce the first estimate of urban nutrient 
inputs into the environment, from transport related deposition, 
wastewater sources, and peri-urban agriculture for Panama 
City, and will estimate potential environmental effects, focusing 
on mangrove ecosystems surrounding the city. It will help 
produce a predictive “nutrient layer” in the Panama Research 
and Integrated Sustainability Model (PRISM): a whole-country, 
spatially-explicit model which can act as a platform to ask 
sustainability questions, and examine interactions between 
different components, such as nutrients and biodiversity. This 
will serve as a starting point for broader analyses of urban 
issues from which future research can build, expanding to all 
cities in Panama and beyond in the Neotropics. 

The project will showcase the BSE’s capabilities for 
multidisciplinary, international sustainability research. It could 
even initiate an “international wing” for the BSE, leveraging 
existing research and programs in Panama, where McGill has 
long-standing (20 years) relationships. 

Faculty publications
A closer look

Jointly Appointed Faculty conduct innovative and collaborative research with the aim to 
address the pressing challenges faced by our changing climate. They are among the most 
highly cited in their respective fields, and some of them are ranked in Clarivate Analytics’ 
Highly Cited Researchers list, which recognizes influential researchers. BSE researchers  
have contributed to Canada’s strong placement on Clarivate’s annual list, and please see  
the appendix on page 45 for an exhaustive publications list.
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Op-ed: Highlighting linkages between  
pandemic and climate crisis to spur action

Madhav Badami (Bieler School of Environment and School of 
Urban Planning)

Badami, M.G. 2021. “Coronavirus as Warning Shot.” The Ecologist.  
Article link

Communicating linkages between biodiversity loss, climate 
breakdown and pandemics could serve as a trigger for action 
on these vital issues. The COVID-19 pandemic has turned 
people’s lives upside down, and captured unprecedented policy 
and media attention worldwide. Drastic actions have been 
taken, demonstrating the seriousness with which people and 
governments react, and the economic pain they are willing to 
withstand, when faced with significant loss of life. While much of 
the attention has become focused on the COVID-19 crisis, all the 
other serious challenges—poverty, food insecurity and hunger, 
water scarcity, urban air pollution, biodiversity loss, climate 
change, and indeed, all the other diseases that claim millions of 
lives annually—sadly continue to be with us, and will remain so 
long after COVID-19 is hopefully a distant memory.

Highlighting the linkages between land degradation, habitat 
and biodiversity loss, climate change, and pandemics—to the 
public and policy makers—is useful to motivate control action on 
biodiversity loss and climate change. There is an ongoing debate 
regarding the pros and cons of appealing to fear versus hope in 
motivating public support for control action related to climate 
change. Honestly and clearly communicating the linkages, 
based on the best available science, and highlighting the role of 
consumption behaviour that leads to these effects, could serve 
as an effective trigger for action on all these issues.

Publication spotlight:  
How can governments help us to be happier?

Chris Barrington-Leigh (Bieler School of Environment and 
Institute for Health and Social Policy)

Barrington-Leigh, C. P., “Life Satisfaction and Sustainability: A 
Policy Framework,” SN Social Sciences, doi:10.1007/s43545-021-
00185-8, July 2021 (35 pages). Article link

This article presents possible pathways by which policy could 
be used to improve life satisfaction while meeting ecological 
imperatives. The growing maturity of the “science of happiness” 
raises the prospect of enabling government policy to be more 
accountable to the measurable subjective experience of the 
population. In its ideal form, the application of this science 
promises to inform decision-makers about the likely distribution 
of life satisfaction resulting from any prospective policy, allowing 
for more optimal policy. 

Happiness-maximizing policy will depend on three institutions. 

1. An evolving collection of largely objective indicators 
for monitoring progress, with life satisfaction providing 
quantitative structure and overarching visibility to the system.

2. A publicly curated, evidence-based Database of Happiness 
Coefficients.

3. Independent public agencies that decide on a growing list 
of material constraints on the economy to ensure ecological 
sustainability. 

Rather than overwhelmingly new, these already exist in some 
form. Most civil service decision-making and projection-making 
apparatuses need not change, and there will be no less room 
nor less need for political debate and platforms. Due to the 
convergence of a maturation of happiness research, wide 
concern about global climate change, and a global pandemic 
requiring reflection about institutional norms and core trade-offs 
in the drivers of well-being, the time may be right to shift society 
to human-centred measures of progress that may be radically 
transformative in the long run, and can be initiated smoothly and 
non-disruptively.

Science and policy must do a better job  
at imagining the future

Elena Bennett (Bieler School of Environment and Department 
of Natural Resource Sciences)

Bennett, E.M., R Biggs, GD Peterson, and LJ Gordon. 2021. 
“Patchwork Earth: Navigating Pathways to Just, Thriving, and 
Sustainable Futures.” One Earth 4(2):172-176. Article link

Creating a sustainable and just future will require a major shift 
in how humans live in, and interact with the Earth system and 
one another. But how this shift could take place, the pathways it 
could follow, and its ultimate outcomes remain vague. Different 
regions, with different contexts and values, will follow different 
sustainability transformation pathways, giving rise to tensions 
and opportunities as the outcomes of regional pathways interact. 
To navigate these changes, we need a better understanding of 
these interactions to produce outcomes for people and nature. 

This article identifies four modes of pathway interaction 
(aggregation, compensation, learning, and contagion of 
different actions in different places), and argues that scenario 
development/planning can be a useful tool for exploring a variety 
of possible, yet unknowable futures. Navigating toward more 
desirable futures and enabling people who inhabit different 
places and embrace different values to build better futures 
requires new ways of thinking about the future that more fully 

account for regional complexity and emergent dynamics. To 
achieve these goals, science and policy must do a better job 
of envisioning diverse desirable futures, nurturing seeds of 
sustainability, and navigating emerging pathways.

All is not lost for biodiversity 

Brian Leung (Bieler School of Environment and  
Department of Biology) 

Leung, B., Hargreaves AL, Greenberg, DA, McGill, B, Dornelas, 
M, Freeman, R. 2020. “Clustered Versus Catastrophic Global 
Vertebrate Declines.” Nature 588: 267-271. Article link

Based on media headlines such as “Wildlife has declined 68% 
since 1970,” one might believe that we have already lost the 
majority of wildlife across the world. These global trend estimates 
are based on the Living Planet Index. Yet, the estimated losses 
above are not so straightforward to interpret, and are strongly 
affected by relatively few extremely declining populations. 

This article provides a better way to assess biodiversity trends: 
using a “Bayesian Hierarchical Mixture Model” we identified 
extreme trends (increases and decreases) in 1.4% of all 
vertebrate populations, with the remaining 98.6% showing 
virtually no change on average. However, this global aggregate 
hid important variation, and the results revealed a need for acute 
regional conservation and even some improving trends.

How do we interpret our results in the context of the conservation 
of wildlife? It is good news that not everything is declining 
everywhere. That many populations have held stable or increased 
since 1970 suggests conservation is making improvements. 
However, improvements in one region (e.g. Europe) do not negate 
the importance of losses in others (e.g. Asia). In addition to giving 
us hope, our analyses show we can and should do more. 17.5% of 
the world’s vertebrate systems showed widespread, systematic 
decline, and even in largely stable systems, roughly 15% of 
populations seem to be strongly declining. It is only in comparison 
to previous estimates of a 68% decline that these threats might 
seem small. Thus, we should celebrate our victories—more 
systems are broadly improving than declining—while recognizing 
that much important conservation work remains.

https://theecologist.org/2021/apr/15/coronavirus-warning-shot
https://link.springer.com/article/10.1007/s43545-021-00185-8
https://www.stockholmresilience.org/publications/publications/2021-05-31-patchwork-earth-navigating-pathways-to-just-thriving-and-sustainable-futures.html
https://www.nature.com/articles/s41586-020-2920-6?proof=t%2529
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How Canada can address cycling equity

Kevin Manaugh (Bieler School of Environment and 
Department of Geography)

Doran, A., El-Geneidy, A. & Manaugh, K. 2021. “The Pursuit of 
Cycling Equity: A Review of Canadian Transport Plans.”  
Journal of Transport Geography. Volume 90. Article link

This article evaluates if and how transport plans in Canada 
address cycling equity—vulnerable members of societies may 
not have good access to cycling—and how planning practice 
can more effectively provide for it. Cycling is increasingly 
prioritized as a mode of transport with multiple socio-economic, 
environmental, and health benefits. However, the benefits 
associated with cycling are not always equitably distributed 
throughout society, meaning that some people (e.g. people with 
low incomes, immigrants and people of colour, women, and 
seniors) may not have access to safe and convenient spaces in 
which to cycle. Based on a review of academic literature, as well 
as a critical review of city-level transport plans in Canada, we 
evaluate if and how transport plans in Canada are addressing 
equity, as well as the ways in which planning practice can 
more effectively provide for it. While some plans were found to 
have addressed equity, many did not, or did so in a limited and 
ineffective way. 

Many opportunities exist to advance the pursuit of cycling equity, 
including the utilization of appropriate and effective methods of 
analysis, as well as locally tailored engagement and decision-
making processes that effectively address the needs and 
concerns of local residents, particularly those who are  
most disadvantaged.

Biosecurity must be enhanced to manage the 
burgeoning global threat of invasive species

Anthony Ricciardi (Bieler School of Environment and  
Redpath Museum)

Ricciardi, A., J.C. Iacarella, D.C. Aldridge, T.M. Blackburn, J.T. 
Carlton, J.A. Catford, J.T.A. Dick, P.E. Hulme, J.M. Jeschke, A.M. 
Liebhold, J.L. Lockwood, H.J. MacIsaac, L.A. Meyerson, P. Pyšek, 
D.M. Richardson, G.M. Ruiz, D. Simberloff, M. Vilà, and D.A. 
Wardle. 2021. “Four Priority Areas to Advance Invasion Science in 
the Face of Rapid Environmental Change.” Environmental Reviews 
29: 119–141. Article link

Unprecedented rates of invasion by non-native species pose 
enormous growing challenges to biodiversity, natural resource 
management, regional economies, and human health. Current 
biosecurity efforts are failing to keep pace with globalization, 

revealing critical gaps in our understanding and response to 
invasions. This article identifies four priority areas to advance the 
evolving interdisciplinary field of invasion science: 

1. First, invasion science must develop better methods for 
predicting how the behavior, abundance, and impact of 
non-native species vary over time and space under changing 
environmental conditions. 

2. A second priority is to understand and manage the potential 
synergistic effects of invasion and co-occurring stressors, 
particularly those involving climate change.

3. The third priority is to address the “taxonomic impediment”—
the erosion of our capacity to recognize different species 
or forms of biodiversity. The ability to detect new invasion 
threats is compromised by this growing deficit in taxonomic 
expertise, which cannot be adequately compensated by 
molecular technologies alone. Academia, industry, and 
governments must train and employ new personnel in 
taxonomy and systematics. 

4. Fourth, international biosecurity strategies should account 
for the propensity for global dispersal networks to create 
bridgeheads from which species can spread to new regions. 
Cooperation among countries to eradicate or control species 
established in bridgehead regions would yield greater benefit 
than independent attempts by countries to exclude these 
species from arriving and establishing.

Journal issue: How environmentally-engaged 
anthropology can reframe conservationism

Ismael Vaccaro (Bieler School of Environment and Department 
of Anthropology) 

Doyon, S. and I. Vaccaro. 2020. Présentation. “Repenser la 
conservation de la nature. Vers une anthropologie de l’engagement 
environnemental?” (Rethinking Nature Conservation: Towards an 
Anthropology of Environmental Engagement). Numéro Spécial. 
Anthropologie et Sociétés 43(3): 9-29. Journal issue edited by 
Sabrina Doyon and Ismael Vaccaro. Article link 

Planet Earth is in the red. In 2019, the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services 

(IPBES) indicated that 75% of the terrestrial environment and 
66% of the marine environment is severely altered and that one 
million species are threatened with extinction, posing the threat 
of a sixth extinction. Extreme environmental events increasingly 
affect natural ecosystems and large urban agglomerations, and 
there is concern that the growing convergence of disasters are 
threatening global food production and precipitating thousands 
into precarity and forced migration. 

Faced with this critical global situation, there are different 
socio-ecological, political, and academic positions with respect 
to nature conservation. The purpose of this journal issue is to 
focus on approaches, practices and lifestyles that break with 
the Western industrial or classic environmentalist models, and 
that demonstrate a complex commitment to the environment 
(collective initiatives, urban farmers, squatter communities); 
to examine via current critical reflections on the anthropology 
of nature conservation how socio-environmental practices 
implement stewardship based on engagement, care of nature 
and environmental ethics (“alternative,” utopian, transitionist 
or decreasing, capitalist or peri-capitalist); and to question 
the relevance of normative definitions of nature conservation, 
with a goal to rethinking dominant and homogenizing visions 
of conservation and thus, to enrich the approaches to it that 
anthropology has developed. 

https://tram.mcgill.ca/Research/Publications/Cycling_Equity.pdf
https://cdnsciencepub.com/doi/full/10.1139/er-2020-0088
https://www.erudit.org/fr/revues/as/2019-v43-n3-as05367/1070147ar.pdf
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Madhav Badami

School of Environment and School of Urban Planning 

Krelling, C. and M.G. Badami. 2022. “Cost-effectiveness analysis 
of compressed natural gas implementation in the public bus 
transit fleet in Delhi, India”. Transport Policy. Vol. 115, pp. 49-61. 

Leclerc, S.H. and M.G. Badami. 2020. “Extended producer 
responsibility for E-waste management: Policy drivers and 
challenges”. Vol. 251. Article 119657. Journal of Cleaner 
Production. 

Krelling, C. and M.G. Badami. 2020. “CNG and diesel urban buses 
in India: A life-cycle cost comparison”. International Journal of 
Sustainable Transportation. Vol. 14, No. 8. pp. 591-605. 

Badami, M.G. 2021. “Coronavirus as warning shot”. The Ecologist. 
theecologist.org/2021/apr/15/coronavirus-warning-shot 

Badami, M.G. 2020. "Addressing the Urban Air-Pollution 
Challenge". Invited op-ed on the theme of "Cleaning City Skies" 
in the Voices series. One Earth. Volume 2, Issue 2, 21 February 
2020. pp. 113-116. www.sciencedirect.com/science/article/pii/
S2590332220300440 . 

Chris Barrington-Leigh

School of Environment and Institute for Health and Social Policy

Barrington-Leigh, C. P., “Life satisfaction and sustainability: a 
policy framework,” SN Social Sciences, doi:10.1007/s43545-021-
00185-8, July 2021 (35 pages).

Sara Miñarro, Victoria Reyes-García, Shankar Aswani, Samiya 
Selim, Christopher P. Barrington-Leigh, and Eric D. Galbraith, 
“Happy without money: minimally monetized societies can exhibit 
high subjective well-being,” PLoS ONE, doi:10.1371/journal.
pone.0244569, Jan, 2021.

Chan, Kai M. A. and 39 others, “Levers and leverage points for 
pathways to sustainability,” People and Nature, doi:10.1002/
pan3.10124, July 2020 (25 pp).

Barrington-Leigh, C. P., Adam Millard-Ball, “Global trends towards 
urban street-network sprawl,” Proceedings of the National Academy 
of Sciences, doi:10.1073/pnas.1905232116, Jan 2020 (88 pp)

Barrington-Leigh, C. P., “Consumption externalities,” in 
Encyclopedia of Quality of Life Research, Michalos, Alex C. (Ed.), 
Springer, updated 2020. (5 pp)

Elena Bennett

School of Environment and  
Department of Natural Resource Sciences

Chambers, JM, C Wyborn, N Klenk, M Ryan, A Serban, N Bennett, 
R Brennan, L Charli-Joseph, M Fernandez-Gimenez, K Galvin, B 
Goldstein, T Haller, R Hill, C Munera, J Nel, H Österblom, RS Reid, 
M Riechers, M Spierenburg, M Tengö, EM Bennett, A Brandeis, P 
Chatterton, J Cockburn, C Cvitanovic, P Dumrongrojwatthana, A 
Paz Duran, J-D Gerber, J Green, R Gruby, AM Guerrero, A Horcea-
Milcu, J Montana, P Steyaert, JG Zaehringer, A Bednarek, K 
Curran, SJ Fada, J Hutton, B Leimona, T Pickering, and R Rondeau. 
2021. Co-productive agility and four collaborative pathways to 
sustainability transformations. Global Environmental Change.

EM Bennett, P Morrison, JM Holzer, KJ Winkler, EDG Fraser, SJ 
Green, BE Robinson, K Sherren, J Botzas-Coluni, and Wendy 
Palen. 2022. Scaling up place-based social-ecological science. 
Ecosystems and People. 

Bennett, EM, EDG Fraser, and K Winkler. 2021. Managing 
Canada’s landscapes and seascapes for multiple ecosystem 
services in the Anthropocene: Introduction to the Special 
Collection. FACETS.

Mitchell, MGE, M Tsuruda, E Hartley, A Gonzalez, EM Bennett. 
2021. Contrasting responses of soybean aphids, parasitoids, and 
hyperparasitoids to agricultural landscape structure. Agriculture, 
Ecosystems, and Environment. 

Winkler, KJ, HR Chestnutt, and EM Bennett. 2021. Mapping social 
structures for sustainability transformation at McGill University, 
Canada. International Journal of Sustainability in Higher 
Education. doi.org/10.1108/IJSHE-04-2021-0164 

Crockett, E., S. Vennin, J. Botzas-Coluni, G. Laroque, and EM 
Bennett. 2021. Bright Spots of Carbon Storage in Temperate 
Forests. Journal of Applied Ecology. 

Quintas-Soriano, C, J Brandt, CV Baxter, EM Bennett, AJ Castro. 
A framework for assessing coupling and de-coupling trajectories 
in river social-ecological systems. 2021. Sustainability Science. 

Botzas-Coluni, J, J Rieb, E Crockett, and EM Bennett. 2021. 
Farmland heterogeneity is associated with gains in some 
ecosystem services but also potential trade-offs. Agriculture, 
Ecosystems, and Environment.

Levin, SA, JM Anderies, WN Adger, S Barrett, EM Bennett, JC 
Cardenas, SR Carpenter, A-S  Crépin, PR Ehrlich, J Fischer, C 
Folke, N Kautsky, CL Kling, K Nyborg, S Polasky, M Scheffer, 
K Segerson, JF Shogren, JCJM van den Bergh, B Walker, E 
Weber, and J Wilen. 2021. Governance in the shadow of extreme 
events: Lessons from evolutionary processes for structuring 
interventions. Ecosystems.

Caviglia-Harris, J, K Hodges, B Helmuth, EM Bennett, K Galvin, M 
Krebs, K Lips, M Lowman, T Schuur, L Shulte Moore. 2021. The Six 
Dimensions of Collective Leadership that Advance Sustainability 
Objectives. Ecology and Society 26(3):9.

Chambers JM, Wyborn C, Ryan M, Reid RS, Riechers M, Serban 
A, Bennett N, Cvitanovic C, Fernandez-Gimenez ME, Galvin K, 
Goldstein B, Klenk N, Tengö M, Brennan R, Cockburn J, Hill R, 
Munera C, Nel J, Österblom H, Bednarek A, Bennett EM, Brandeis 
A, Charli-Joseph L, Chatterton P, Curran K, Dumrongrojwatthana 
P, Durán AP, Fada SJ, Gerber JD, Green J, Guerrero A, Haller T, 
Horcea-Milcu A, Leimona B, Montana J, Rondeau R, Spierenburg 
M, Steyaert P, Zaehringer JG, Gruby R, Hutton J, Pickering T. 
2021. Collaborating for sustainability: navigating purpose, power, 
politics, and pathways. Nature Sustainability.

Baijnanth-Rodino, JA, A Albizua, L Sushama, E Bennett, BE 
Robinson. 2021. Determining Freshwater Lake Communities’ 
Vulnerability to Snowstorms in the Northwest Territories. Water 
73: 1816.

Qiu, J, C Queiroz, EM Bennett, AF Cord, E Crouzat, S Lavorel, J 
Maes, M Meacham, AV Norstrom, GD Peterson, R Seppelt, and 
MG Turner. 2021. Land-use intensity mediates ecosystem service 
tradeoffs across regional social-ecological systems. Ecosystems 
and People 17: 264-278.

https://theecologist.org/2021/apr/15/coronavirus-warning-shot
http://www.sciencedirect.com/science/article/pii/S2590332220300440
http://www.sciencedirect.com/science/article/pii/S2590332220300440
https://link.springer.com/article/10.1007/s43545-021-00185-8
https://link.springer.com/article/10.1007/s43545-021-00185-8
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0244569
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0244569
https://besjournals.onlinelibrary.wiley.com/doi/10.1002/pan3.10124
https://besjournals.onlinelibrary.wiley.com/doi/10.1002/pan3.10124
https://www.pnas.org/doi/10.1073/pnas.1905232116
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-04-2021-0164/full/html
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Pereira, L, C Trisos, J Vervoort, N Sitas,, A Hsu, P Lucas, EM 
Bennett, AV Norström, G Peterson, J Jabbour, J Nel, O Selomane, 
DP van Vuuren, J Ward, S Hedden, R Biggs, GR Asrar, AC 
Köberle,, K Calvin, Ana PD Aguiar, N King. 2021. Advancing a 
toolkit of diverse futures approaches for global environmental 
assessment scenarios. Ecosystems and People 17: 191-204.

Hanna, DEL, B Lehner, ZE Taranu, CT Solomon, and EM Bennett. 
2021. The relationship between watershed protection and water 
quality: the case of Québec, Canada. Freshwater Science 40.

Bennett, EM, R Biggs, GD Peterson, and LJ Gordon. 2021. 
Patchwork Earth: Navigating pathways to just, thriving, and 
sustainable futures. One Earth. 4(2):172-176.

Bennett, EM, J Baird , H Baulch , R Chaplin-Kramer , E Fraser , P 
Loring , P Morrison , L Parrott, K Sherren , KJ. Winkler , J Cimon-
Morin , M-J Fortin , BL. Kurylyk , J Lundholm , M Poulin , JT Rieb, A 
Gonzalez , G Hickey , M Humphries , Krishna KC , D Lapen. 2021. 
Ecosystem services and the resilience of agricultural systems. 
Advances in Ecological Research 64: 1-44.

Buxton, RT, JR Bennett, AJ Reid, CM Schulman, SJ Cooke, CM 
Francis, EA Nyboer, G Pritchard, AD Binley, S Avery-Gomm, 
NC Ban, KF Beazley, EM Bennett, LK Blight, LE Bortolotti, AF 
Camfield, Z Gadallah, AL Jacob, I Naujokaitis-Iewis, C Raudsepp-
Hearne, DG Roche, F Soulard, D Stralberg, KD Sadler, KA Solarik, 
CD Ziter, J Brandt, CW McKindsey, DA Greenwood, PC Boxall, 
CF Ngolah, KMA Chan, D Lapen, S Power, J Girard, C DiBacco, 
S Hayne, D Orihel, DW Lewis, D Littlechild, SJ Marshall, L 
McDermott, R Whitlow, D Browne, J Sundaym, PA Smith. 2021. 
Key information needs to move from knowledge to action for 
biodiversity conservation in Canada. Biological Conservation.

Albizua, A, EM Bennett, G Larocque, R Krause, U. Pascual. 
2021. Social networks influence farming practices and agrarian 
sustainability. PLoSONE. doi.org/10.1371/journal.pone.0244619

Mitchell, MGE, R Schuster, AL Jacob, DEL Hanna, C Ouellet 
Dallaire, C Raudsepp-Hearne, EM Bennett, B Lehner, KMA Chan. 
2021. Quantifying and mapping nature’s benefits to people  
for national-scale conservation planning. Environmental 
Research Letters.

Cooke, S, T Rytwinski, Trina, JJ Taylor, E Nyboer, VM Nguyen, 
JR Bennett, N Young, S Aitken, G Auld, J-F Lane, KA Prior, 
KE Smokorowski, PA Smith, A Jacob, DR Browne, J Blais, 
JT Kerr, B Ormeci, SM Alexander, CR Burn, RT Buxton, DM 
Orihel, J Vermaire, DL Murray, P Simon, K Edwards, J Clarke, M 
Xenopoulos, I Gregory-Eaves, EM Bennett, J P Smol. 2020. On 
“success” in applied environmental research – What is it, how 
can it be achieved, and how does one know when it has been 
achieved? Environmental Reviews 28: 357–372.

Galappaththi, E,  J Ford, EM Bennett, F Berkes. 2020. Adapting to 
climate change in small-scale fisheries: Insights from indigenous 
communities in the global north and south. Environmental 
Science and Policy.

Adger, WN, A-S Crepin, C Folke, D Ospina Medina, FS Chapin 
III, K Segerson, KC Seto, JM Anderies, S Barrett, EM Bennett, G 
Daily, T Elmqvist, J Fischer, N Kautsky, SA Levin, JF Shogren, J 
van den Bergh, B Walker, J Wilen. 2020. Urbanisation, migration 
and adaptation to climate change. One Earth. doi.org/10.1016/j.
oneear.2020.09.016 

Rieb, JT, and EM Bennett. 2020. Landscape structure as a 
mediator of ecosystem service interactions. Landscape Ecology. 

Frei, B, D Renard, EM Bennett, R Chaplin-Kramer, J Rhemtulla, E 
Andersson, and C Queiroz. 2020. A brighter future for agricultural 
landscapes: diversity as a feature of resilience. Global Food 
Security 26: 100407.

Albizua, A, EM Bennett, U Pascual, G Laroque. 2020. The role 
of the social network structure on intensive farming practices 
spread: an example from Navarre, Spain. Regional Environmental 
Change 20: 99.

Hanna, D, D Roux, B Currie, and EM Bennett. 2020. Identifying 
pathways to reduce discrepancies between ecosystem service 
demand and provision. Ecosystem Services 43: 101119.

Lam, DPM, B Martin-Lopez, EM Bennett, AI Milcu-Horcea, A 
Wiek, and DJ Lang. 2020. Scaling the impact of local initiatives 
in sustainability transformations: an amplifying typology. Urban 
Transformations 2: 3.

Lin, M, A Biswas, and EM Bennett. 2020. Socio-ecological 
determinants on spatio-temporal changes of groundwater in  
the Yellow River Basin, China. Science of the Total Environment 
731: 138725.

Galappaththi, E, J Ford, and EM Bennett. 2020. Climate 
change and adaptation to social-ecological change: The case 
of indigenous people and reservoir aquaculture in Sri Lanka. 
Climatic change. doi.org/10.1007/s10584-020-02716-3

Norstrom, AV, C Cvitanovic, MF Lof, S West, C Wyborn, P 
Balvanera, AT Bednarek, EM Bennett, R Biggs, A de Bremond, 
BM Campbell, JG Canadell, SR Carpenter, C Folke, EA Fulton, 
O Gaffney, S Gelcich, J-B Jouffray, M Leach, M LeTissier, B 
Martin-Lopez, M-F Loutre, AM Meadown, H Nagendra, D Payne, 
G Peterson, B Reyers, R Scholes, CI Speranza, M Spierenburg, 
M Stafford-Smith, M Tengo, S van der Hel, I van Putten, and H 
Osterblom. 2020. Principles for knowledge co-production in 
sustainability science. Nature Sustainability 3: 182-190.

Solan, M, EM Bennett, PJ Mumby, J Leyland, and JA Godbold. 
2020. Benthic-based contributions to climate change mitigation 
and adaptation. Philosophical Transactions B 375: 20190107.

Weise, H, H Auge, C Baesler, I Baerlund, EM Bennett, U Berger, 
F Bohn, A Bonn, D Borchardt, F Brand, A Cchatzinotas, R 
Corstanie, F De Laender, P Dietrich, S Dunker, W Durka, I Fazey, J 
Groeneveld, CSE Guilbaud, H Harms, S Harpole, J Harris, K Jaz, 
F Jeltsch, K Johst, J Joshi, S Klotz, I Kuhn, C Kuhlicke, B Muller, 
V Radchuk, H Reuter, K Rinke, M Schmitt-Jansen, R Seppelt, A 
Singer, RJ Standish, HH Thulke, B Tietien, M Weitere, C Wirth, 
C Wolf, and V Grimm. 2020. Resilience trinity: safeguarding 
ecosystem services across time horizons and decision contexts? 
Oikos 129: 445-456. 

Falardeau, M and EM Bennett.  2020. Towards integrated 
knowledge of climate change in Arctic marine systems: a 
systematic literature review of multidisciplinary research.  
Arctic Science 6: 1-23.

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0244619
https://doi.org/10.1016/j.oneear.2020.09.016 
https://doi.org/10.1016/j.oneear.2020.09.016 
http://doi.org/10.1007/s10584-020-02716-3
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Jeffery Cardille

School of Environment and  
Department of Natural Resource Sciences

Cardille JA, Perez E, Crowley MA, Wulder MA, White JC, 
Hermosilla T. Multi-sensor change detection for within-year 
capture and labelling of forest disturbance. Remote Sensing of 
Environment. 2022 Jan 1;268:112741.

Koll-Egyed T, Cardille JA, Deutsch E. Multiple Images Improve 
Lake CDOM Estimation: Building Better Landsat 8 Empirical 
Algorithms across Southern Canada. Remote Sensing. 2021; 
13(18):3615. doi.org/10.3390/rs13183615

Deutsch E, Cardille JA, Koll-Egyed T, Fortin M-J. Large-Scale 
Tests of Landsat 8 Water Clarity Empirical Algorithms in Lakes 
Across Canada. Remote Sensing, 13, 1257. doi.org/10.3390/
rs13071257 

Charry B, Marcoux M, Cardille JA, Giroux‐Bougard X, Humphries 
MM. Hierarchical classification of narwhal subpopulations using 
social distance. The Journal of Wildlife Management. 2020 
Feb;84(2):311-9.

Crowley MA, Cardille JA. Remote sensing’s recent and future 
contributions to landscape ecology. Current Landscape Ecology 
Reports. 2020 Sep 1;5(3):45-57.

Pérez-Jvostov F, Sutherland WJ, Barrett RD, Brown CA, Cardille 
JA, Cooke SJ, Cristescu ME, St-Gelais NF, Fussmann GF, Griffiths 
K, Hendry AP. Horizon scan of conservation issues for inland 
waters in Canada. Canadian Journal of Fisheries and Aquatic 
Sciences. 2020;77(5):869-81.

Lee J, Cardille JA, Coe M. BULC-U: Agricultural Expansion in 
Mato Grosso from 1986–2000: A Bayesian time series approach 
to tracking past land cover change. Remote Sensing. 2020 Feb 
20;12. doi:10.3390/rs12040688

Fortin JA, Cardille JA, Perez* E. Multi-sensor detection of forest-
cover change across 45 years in Mato Grosso, Brazil. Remote 
Sensing of Environment. 2020. 238:111266.

Sylvie de Blois

School of Environment and Department of Plant Science

Boisvert‐Marsh, L, de Blois, S. 2021. Unravelling potential 
northward migration pathways for tree species under climate 
change. Journal of Biogeography 45: 1088-1100. doi.org/10.1111/
jbi.14060 

Byun, C, de Blois, S, Brisson, J. 2020. Restoring functionally 
diverse communities enhances invasion resistance in a 
freshwater wetland. Journal of Ecology 108: 2485– 2498.  
doi.org/10.1111/1365-2745.13419 

Frédéric Fabry

School of Environment and  
Department of Atmospheric and Oceanic Science

Sodhi, J.S., and F. Fabry, 2021. Benefits of smoothing backgrounds 
and radar reflectivity observations for multiscale data assimilation 
with an ensemble Kalman filter at convective scales: A proof of 
concept study. Monthly Weather Review (in press).

Hocking, W.K., S. Dempsey, M. Wright, P. Taylor, and F. Fabry, 
2021. Studies of relative contributions of internal gravity waves 
and 2-D turbulence to tropospheric and lower stratospheric 
temporal wind spectra measured by a network of VHF 
windprofiler radars using a decade-long data-set in Canada. 
Quarterly Journal of the Royal Meteorological Society 147, 3735–
3758. doi: 10.1002/qj.4152

Fabry, F., and V. Meunier, 2020. Why are radar data so difficult 
to assimilate skillfully? Monthly Weather Review 148 (7), 2819 – 
2836. doi:10.1175/MWR-D-19-0374.1

Iwao Hirose

School of Environment and Department of Philosophy

Ethics out of Pandemic. Keiso Publisher. 2021.

invasions within North America. NeoBiota 67: 485.

Sellers, AJ, Leung, B., Altieri, AH, Glanz, J, Turner, BL, Torchin ME. 
2021. Seasonal upwelling reduces herbivore control of tropical 
rocky intertidal algal communities. Ecology 102:e03335.

Leung, B., Hargreaves AL, Greenberg, DA, McGill, B, Dornelas, 
M, Freeman, R. 2020. Clustered versus catastrophic global 
vertebrate declines. Nature 588: 267-271 

Sellers, AJ, Leung, B., Torchin ME. 2020. Global metaanalysis 
of how marine upwelling affects herbivory. Global Ecology and 
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