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Prof. dr. Marten Scheffer (13 September 1958)

Center for Water and Climate
Wageningen University, The Netherlands

Academic Education:
e PhD. in Ecology. University of Utrecht (1990). Dissertation ‘Simple models as useful tools for
ecologists’.
e MSc. in Ecology. University of Utrecht (1985) with the ‘cum laude’ honour award.

Academic Positions:

e Distinguished professor at Wageningen University (2018-now)

e Head of the Aquatic Ecology and Water Quality Management department (a group of about 25
scientists, technicians, and graduate students; for information see our website:
http.//www.aew.wur.nl/uk/") at the Wageningen University, The Netherlands (1998-2018)

e Senior researcher at the Institute for Inland Water Management and Waste Water Treatment (a
national institute for applied research). The Netherlands (1987-1997).

e Researcher at the Institute for Forestry and Landscape Planning De Dorschkamp,
Wageningen, The Netherlands (1985-1987)

Citation impact and publication profile:

The impact of Scheffer’s scientific work is reflected in his recognition by Thompson Reuters 2022
ISI analysis as belonging to the highly cited world top, described by this authority as: “world’s
leading scientific minds”. Scheffer has an H-index of 103, and published about 313 peer-reviewed
papers and two monographs. His papers appeared in the top journals of the field. For instance, he
has published 11 papers in Nature, 14 in Science and 32 in PNAS.

Research lines

Scheffer is interested in unravelling the mechanisms that determine the stability and resilience of
complex systems. Although much of his work has focused on the ecosystems of lakes, he also
worked with a range of scientists from other disciplines to address issues of stability and shifts in
natural and social systems. Examples include the feedback between atmospheric carbon and the
earth temperature, the collapse of ancient societies, inertia and shifts in public opinion, evolutionary
emergence of patterns of species similarity, the effect of climatic extremes on forest dynamics and
the balance of facilitation and competition in plant communities.

Among the early contributions of Scheffer is his research showing that lakes can have alternative
stable states. His classic article on the issue (TREE 1993) has now 1928 cites and his best-selling
book ‘Ecology of Shallow lakes’ has become a cornerstone of the field (1940 cites). Scheffer
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subsequently demonstrated that many ecosystems have tipping points where catastrophic shifts may
happen.

Research on plankton inspired Scheffer’s long line of work on complex dynamics, leading among
other things to a 2008 co-publication in Nature demonstrating chaos in a real food web. He
currently uses simple lab-systems with plankton to test theories of stability in complex systems,
resulting in a well-cited publication (Nature 2012) where cyanobacterial dynamics are demonstrated
to display theoretically predicted early warning signals for critical transitions.

In climate science Scheffer proposed a method that allows the estimation of the magnitude of a
crucial positive feedback in global warming, i.e. higher temperatures promote the release of
greenhouses gases from terrestrial ecosystems and oceanic denitrification and stratification, limiting
algal growth and thus reducing the oceanic CO2 sink (Geophys Res Lett 2006), and showed that
abrupt climate shifts in the past were preceded by early warning signals associated to tipping points
(PNAS 2008, 618 cites). He contributed to a study of the risk that self-reinforcing feedbacks could
push the Earth System toward a planetary threshold (PNAS 2018, 1348 cites). Recently he analysed
how the climatic envelope where humans live (‘human niche’) is projected to change due to climate
change (PNAS, 2020, 232 citations).

An influential line of work was initiated when Scheffer organized a workshop and wrote a review
about generic early warning signals for critical transitions in ecosystems, as well as financial
markets and the climate (Nature 2009, 2480 cites,). He now works on linking that theory to
empirical data, which resulted in a publication showing how rainforest fragility can be deduced
from remote sensing data (Science 2011, 749 cites) and the aforementioned paper on cyanobacterial
early warning signals (Nature 2012, 276 cites). Together with psychologists Scheffer also applied
this theory to predict the onset and termination of depression (PNAS, 2014, 378 cites) and with
animal scientists and medical doctors on the chronic diseases (PNAS 2018, 140 cites).

In addressing the classical question of ‘Why are there so many species?” Scheffer showed that
evolution tends to produce self-organized groups of look-a-likes that are basically more of the same
as they share a niche (PNAS 2006, 384 cites). With respect to the stunning consequences of this
result Nature (2006) wrote that it “revitalized the fundamental question of how we should look at
the ecological identity of species”. In 2017 this line of work resulted in the PNAS paper on
“Inequality in Nature and Society” (PNAS, 56 cites).

Scheffer also co-published a series of articles with social scientists on resilience and transitions in
societies, for instance the loss of resilience of ancient societies (PNAS, 2021). Princeton University
press published in 2009 his book on ‘Critical Transitions in Nature and Society’ (1081 cites),
bringing this work to the attention of a broader audience.

Leadership

Scheffer is a member of the science board of the Resilience

Alliance (http://www.resalliance.org/1.php), a group of ecologists, economists, and specialists in
organisational dynamics, politics, and sociology aiming at developing a innovative research on
resilient society-nature interactions. In addition Scheffer has served on various Science Boards such
as the ones of the Beijer Institute of Ecological Economics (http://www.beijer.kva.se/ ) and the
IGBP program GLOBEC (http://www.pml.ac.uk/globec/). Scheffer is also active in setting up new
institutes for interdisciplinary research such as IPL (http://www.paralimes.org/ ), and the South
American Institute for Resilience and Sustainability Science (SARAS http://www.saras-

institute.org/en/index.html ). In addition he founded the Synergy Program for Analyzing Resilience
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and Critical Transitions (SparcS http://www.sparcs-center.org/ ). The workshops and networks
organized through SparcS span a very broad range of transdisiciplinary topics including medicine,
ecology, social sciences, climate studies and arts. Scheffer’s vision on stimulating interdisciplinary
top-science have been highlighted in Nature magazine (451: 8§72-873).

International visibility, activities, awards, scholarships

Scheffer’s scientific leadership profile is perhaps best summarized by a citation from the Jury
Report of the 2009 Spinoza Award: “The ecologist from Wageningen is a charismatic leader who
builds up institutes and attracts students both in the Netherlands and internationally. He is a free
thinker with a rare breadth of thought as well as an independent and creative innovator. His students
and colleagues praise the simplicity with which he explains complex issues and his qualities as a
lecturer are highly praised from many sides. Marten Scheffer is an influential but above all
surprising and inspiring scientist who repeatedly crosses and pushes back the boundaries between
various scientific disciplines.” His work was highlighted in an exceptional three page portrait of in
Science Magazine (345: 1552-1554).

In addition to the Dutch national science price (the Spinoza award) Scheffer received an earlier
ERC advanced grant in 2010. The Ecological Society of America awarded the Sustainability
Science Award to Scheffer’s work on catastrophic shifts in 2004, and made him an honorary
member in 201 1. Scheffer also received a prestigious grant from the Dutch government for work on
climate tipping points as part of a 26 million consortium (Gravitation grant, NESSC 2015-2023).
He was elected into the National Academy of sciences in 2012.
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Selected publications

1) Hughes, T. P.,.. M. Scheffer. (2017). “Coral reefs in the Anthropocene.” Nature 546:82-90.
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Monographs
e Scheffer M. (1998) Ecology of Shallow Lakes Chapman and Hall.

e Scheffer M. (2009) Critical Transitions in Nature and Society
Princeton University Press

Selected invited presentations

Scheffer received invitations to give presentations from across the globe about every week, but has

become highly selective in order to safe-guard quality time for my research and students. Here are a

few examples of presentations Scheffer did give to get a flavour.
o “Anticipating Critical Transitions” At the 2013 annual AAAS meeting in Boston
o “Complexity and abrupt transitions” Conference on Complex Systems, 2015, Arizona

“Tipping points for policy makers” presentations in 2013 and 2015 for the scientific

advisory boards of the Dutch government.

e “Critical Transitions in Nature and Society” 2012 Grantham special lecture at Imperial
College, London

o “Early warning signals” Lorentz Centre conference on Socio-Economic Complexity.

o “Concerted Science” a series of reflections on science and art given during 2012 in theatres
in the Netherlands ranging from Paradiso to the royal Academy of Sciences

e  “Catastrophic Shifts in Theory and Nature” at 2006 Annual Meeting Ecological Society of
America Memphis USA August 6-11, 2006

o “Thresholds for catastrophic shifts in Nature and Society” Public lecture at Royal Swedish
Academy. Stockholm Sweden; September 4 2007

e  “Critical Transitions” at 2008 Conference on Resilience, adaptation and transformation
Stockholm Sweden April 14-17 2008

Research Expedition

South American Lake Gradient Analysis (SALGA) Scheffer designed and led this expedition (2006)
at which 100 lakes were sampled in a climatic gradient from the north of Brazil to Tierra del Fuego
to collect information needed for prognosis of climate change effects. He obtained funding from the
Dutch national science foundation NWO and from the National Geographic Society for the basics,
and then invited a range of groups in South America to join the effort and share the data.



Advisory boards

e Resilience Alliance (http://www.resalliance.org/1.php), a group of ecologists, economists,
and specialists in organisational dynamics, politics, and sociology aiming at developing an
innovative research on resilient society-nature interactions.

e Beijer Institute of Ecological Economics (http://www.beijer.kva.se/ )

e IGBP program GLOBEC (http://www.pml.ac.uk/globec/).

e Resilience 2008 First World Conference on Resilience, adaptation and transformation.
Stockholm Sweden April 14-17 2008

e The 6™ European Conference on Ecological Modeling ECEM’07: Challenges for ecological
modeling in a changing world. Trieste, Italy, November 27-30, 2007

e Shallow Lakes 2008. Montevideo, Uruguay November 23-28 2008

Awards

Scheffer received the Spinoza Award in 2009. This is the highest award in Science in the
Netherlands, nicknamed ‘The Dutch Nobel Prize’. Also Scheffer received the Sustainability Science
Award by the Ecological Society of America, for the most significant contribution in this field over the
past 5 years, and was elected as a member into the Royal Dutch Academy of Sciences. In 2017
Scheffer received the Spanish BBVA Foundation Frontiers of Knowledge Award for his work on the
ecology of shallow lakes. In addition there is a series of awards and prizes of more modest character.

Founding Institutes for excellence in interdisciplinary research

e [PL a European initiative to cross borders between dsiciplines (http://www.paralimes.org/ ).
Scheffer is in the board of founding fathers together with 5 Nobel laureates.

e South American Institute for Resilience and Sustainability Science (SARAS http://www.saras-
institute.org/en/index.html). This Institute initiated and led by Scheffer is being constructed in
Uruguay and will host working groups, courses and sabbaticals.

¢ In addition he founded the Synergy Program for Analyzing Resilience and Critical
Transitions (SparcS http://www.sparcs-center.org/ ). The workshops and networks organized
through SparcS span a very broad range of transdisiciplinary topics including medicine,
ecology, social sciences, climate studies and arts.

Full publication list
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14.
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Kemp, L., C. Xu, J. Depledge, K. L. Ebi, G. Gibbins, T. A. Kohler, J. Rockstrom, M. Scheffer, H. J. Schellnhuber,
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scenarios. Proceedings of the National Academy of Sciences of the United States of America 119.
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climate risks. Proceedings of the National Academy of Sciences of the United States of America 119.
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plausible, and safe to study. Proceedings of the National Academy of Sciences of the United States
of America 119.
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food web and food webs are more truncated in warmer climates. Hydrobiologia 849:3877-3888.
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trust. Scientific reports 12.

Levin, S. A., J. M. Anderies, N. Adger, S. Barrett, E. M. Bennett, J. C. Cardenas, S. R. Carpenter, A. S. Crépin,
P. Ehrlich, J. Fischer, C. Folke, N. Kautsky, C. Kling, K. Nyborg, S. Polasky, M. Scheffer, K. Segerson, J.
Shogren, J. van den Bergh, B. Walker, E. U. Weber, and J. Wilen. 2022. Governance in the Face of
Extreme Events: Lessons from Evolutionary Processes for Structuring Interventions, and the Need
to Go Beyond. Ecosystems 25:697-711.

Meerhoff, M., J. Audet, T. A. Davidson, L. De Meester, S. Hilt, S. Kosten, Z. Liu, N. Mazzeo, H. Paerl, M.
Scheffer, and E. Jeppesen. 2022. Feedback between climate change and eutrophication: revisiting
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Scheffer, M., I. van de Leemput, E. Weinans, and J. Bollen. 2022. Reply to Sun: Making sense of language
change. Proceedings of the National Academy of Sciences of the United States of America 119.
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