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James Lovelock, Gaia: A New Look at Life on Earth (Oxford University Press,
1979). A popular science classic—Lovelock’s poetic description of his
dawning realization of Gaia.

Earth System Sciences Committee, NASA Advisory Council, Earth System
Science Overview: A Program for Global Change (NASA, 1986).
A founding document for a new scientific field.

Martin Redfern, The Earth: A Very Short Introduction (Oxford University
Press, 2003). A succinct introduction to the workings of the inner
Earth.
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Lee R. Kump, James F. Kasting, and Robert G. Crane, The Earth System, 3rd
edition (Prentice Hall, 2010). An introductory textbook to the field,
nicely rooted in a systems thinking approach.

Michael C. Jacobson, Robert J. Charlson, Henning Rodhe, and Gordon H.
Orians (eds), Earth System Science: From Biogeochemical Cycles to
Global Change (Academic Press, 2000). A more advanced textbook

covering key aspects of Earth system science.
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William H. Schlesinger and Emily S. Bernhardt, Biogeochemistry: An Analy-
sis of Global Change, 3rd edition (Academic Press, 2013). A more ad-

vanced textbook focused on biogeochemical cycling.
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James Lovelock, The Ages of Gaia: A Biography of Our Living Earth (Oxford
University Press, 1988). My favourite popular science book. Lovelock

transforms Gaia into a theory using simple models to explore self-

regulation, and laying out the history of our planet as a system.
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Tim Lenton and Andrew Watson, Revolutions that Made the Earth (Oxford
University Press, 2011). Our synthesis of the pivotal events that cre-
ated a world in which humans could evolve.

Charles H. Langmuir and Wally Broecker, How to Build a Habitable Planet:
The Story of Earth from the Big Bang to Humankind (Princeton Univer-
sity Press, 2012). Long but rewarding—a comprehensive introduction
to the Earth in a universal context.

Paul G. Falkowski, Life’s Engines: How Microbes Made Earth Habitable
(Princeton University Press, 2015). An insightful and personal intro-
duction to the organisms that really run this planet.

Donald E. Canfield, Oxygen: A Four Billion Year History (Princeton Uni-
versity Press, 2014). The pivotal gas for complex life gets a welcome
biography from one of the leaders of the field.
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Jan Zalasiewicz, The Earth After Us (Oxford University Press, 2008). Both
a neat introduction to geology and a long-term view of our legacy in

the rock record.
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Jared Diamond, Guns, Germs and Steel: A Short History of Everybody for the
Last 13,000 Years (Vintage, 1998). A classic exposition of the differing
development of societies over the Holocene.

Jared Diamond, Collapse: How Societies Choose to Fail or Survive (Penguin,
2011). A provocative look at why past civilizations came to grief and

what we can learn from their mistakes.
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John Houghton, Global Warming: The Complete Briefing, 5th edition (Cam-
bridge University Press, 2015). The definitive summary of the com-
plexities of climate change.

James R. Fleming, Historical Perspectives on Climate Change (Oxford Uni-
versity Press, 1998). A myth-busting series of essays on the history of
thinking about climate change.

Kendal McGuffie and Ann Henderson-Sellers, The Climate Modelling
Primer, 4th edition (Wiley-Blackwell, 2014). Makes the fiendishly
complex business of climate modelling accessible.

David Archer, The Long Thaw: How Humans are Changing the Next 100,000
Years of Earth’s Climate (Princeton University Press, 2010). The long

view on the consequences of fossil fuel burning.
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Donella H. Meadows, Dennis L. Meadows, Jargen Randers, and William W.
Behrens III, The Limits to Growth (Universe Books, 1972). A bible for the
environmental movement but a heresy for many economists—either
way, the systems modelling approach taken was groundbreaking.

David J. C. Mackay, Sustainable Energy—Without the Hot Air (UIT, 2009).
A quantitative examination of what it will take to power our civiliza-

tions sustainably.
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Julian M. Allwood and Jonathan M. Cullen, Sustainable Materials—With
Both Eyes Open (UIT, 2012). A careful look at how we can be more

efficient with key materials.
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James Kasting, How to Find a Habitable Planet (Princeton University Press,

2012). The maestro of modelling habitable zones offers the perfect
manual for the would-be planet finder.

David C. Catling, Astrobiology: A Very Short Introduction (Oxford Univer-

sity Press, 2013). A sparkling introduction to the prospects for life

elsewhere.
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The data in Figure (5-2) are from the Carbon Dioxide Information Analysis
Center—Tom Boden, Bob Andres, and Gregg Marland.

The data in Figure (5-3) are from Dr Pieter Tans, ESRL/NOAA, and Dr Ralph
Keeling, Scripps Institution of Oceanography.

Figure (7-2) is based on Steffen et al. (2015) ‘Planetary Boundaries: Guiding
Human Development on a Changing Planet’. Science 347: 736.

Figure (8-2) is based on results from Kopparapu et al. (2013) ‘Habitable
Zones around Main-Sequence Stars: New Estimates’. Astrophysical
Journal 765: 131, and the habitable zone calculator from the NASA
Astrobiology Institute’s Virtual Planetary Laboratory.

Figure (8-3) is adapted from Quintana et al. (2014) ‘An Earth-Sized Planet
in the Habitable Zone of a Cool Star’. Science 344: 277-80.
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(1-1) Atmospheric compositions of Earth, Mars, and Venus (A version of
this figure first appeared in Timothy M. Lenton, ‘Gaia and Natural Se-
lection’. Nature 394, 439—47 (1998). Redrawn)

(1-2) Positive and negative feedback

(1-3) The silicate weathering negative feedback

(1-4) The ice-albedo positive feedback

(1-5) The ‘Bretherton diagram’ of fluid and biological Earth processes
(Adapted and redrawn from Earth System Science Overview: A Pro-
gram for Global Change (Washington, DC: NASA Advisory Council,
1986) Fig. 2b, p. 19)

(2-1) Fluxes of gases exchanged at the Earth’s surface today and on an abi-
otic Earth (A version of this figure first appeared in Timothy M. Lenton,
‘Gaia and Natural Selection’. Nature 394, 439—47 (1998). Redrawn)

(2-2) Biogeochemical cycling at Earth’s surface and via the rock cycle

(2-3) The oxygen cycle

(2-4) The carbon cycle

(2-5) The phosphorus cycle

(2-6) The nitrogen cycle

(3-1) The bath metaphor of regulation
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(3-2) Results from the ‘Redfield’ model

(3-3) Atmospheric oxygen regulation over Phanerozoic time

(3-4) Atmospheric CO» variation over Phanerozoic time

(3-5) The CLAW hypothesis of feedbacks

(3-6) The Antarctic ice core record of atmospheric CO, and temperature
change (Figure by Andrew Watson taken from Revolutions that Made
the Earth by Tim Lenton and Andrew Watson (Oxford: Oxford Univer-
sity Press, 2011) Fig. 18.3, p. 359. By permission of Oxford University
Press)

(4-1) Timeline of Earth history

(4-2) Atmospheric oxygen over Earth history

(5-1) Timeline of human evolution set against environmental variability

(5-2) Escalating human fossil fuel CO;, emissions

(5-3) The ‘Keeling curve’ of atmospheric CO, measurements

(5-4) The instrumental global average temperature record

(6-1) Relation of cumulative carbon emissions to global temperature
change

(6-2) Map of potential tipping elements in the Earth’s climate system

(7-1) Energy and material flows

(7-2) Planetary boundaries (Adapted from Steffen et al. (2015) ‘Planetary
Boundaries: Guiding Human Development on a Changing Planet’. Sci-
ence 347: 736)

(7-3) Teleological feedback within the Earth system

(8-1) A model projection of the lifespan of the biosphere

(8-2) Evolution of the Sun’s habitable zone over time

(8-3) Planetary system comparison (Adapted from Quintana et al. (2014)
‘An Earth-Sized Planet in the Habitable Zone of a Cool Star’. Science
344: 277-80)
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