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Preface The field of climate change biology dates to 

the mid-1980s, when the first symposium 

was held on the subject at the National Zoo 

in Washington, DC. The World Wildlife 

Fund convened that meeting, and one re-

sult was the book Global Warming and Biodiver-
sity, edited by Robert L. Peters and Thomas 

E. Lovejoy and published by Yale University 

Press in 1992. At that point, the contribu-

tors and editors were largely confined to 

examining how past biological responses 

to climate change might predict change to 

come. It was nonetheless clear, as one of us 

remarked to Mostafa Tolba at a 1987 gather-

ing to help plan the Convention on Biologi-

cal Diversity, that if nothing was done about 

climate change, one “could forget about 

biological diversity.”

As the field grew and the imprint of cli-

mate change on the planet’s biodiversity 

became more apparent, little more than a 

decade after that initial meeting it was al-

ready clear that a completely new synthe-

sis of the field was in order. In 2001, we 

began several years of gathering the best 

authors and writing, a process that culmi-

nated in Climate Change and Biodiversity, which 

we coedited and which was published by 

Yale University Press in 2005. That volume 

highlighted many of the numerous ways 

climate change was affecting biodiversity 

and biological systems. But change was still 

happening, both in the real world and in 

our understanding of impacts, faster than 

it could be synthesized into print. Ocean 

acidification was recognized as a major 

global environmental problem by the time 

the book appeared in bookstores, but it was 

treated in part of only one chapter.

With the passage of another decade, a 

truly staggering body of evidence suggested 

that the planet was headed for serious bio-

logical trouble, so in 2014 we realized that 

a new overview of this centrally impor-

tant topic was once again needed. Indeed, 
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what we first thought of as a second edi-

tion very quickly morphed into an entirely 

new book. Today, as the world is pushed 

through the critical barrier of 1° centigrade 

of global warming, the fingerprints of cli-

mate change can be seen in biodiversity ev-

erywhere. Already some major ecosystems 

are experiencing abrupt change, and major 

portions of the planet’s biology such as the 

Amazon are approaching tipping points.

The impact of climate change in unfor-

tunate synergy with other forms of human-

driven change means that humanity is, in 

fact, changing the biosphere. This picture 

is laid out well by this new team of lead-

ing scholars in the following pages, as are 

some of the possible forms of adaptation 

that might lessen the biological impact.

This volume opens with an introduc-

tion to the topic and the relevant climate 

changes. Our chapter authors then look 

at the world around us and the mounting 

body of evidence that climate change is 

already rewriting biological history. From 

hundreds of millions of tree deaths to mas-

sive mortality in coral reefs, the evidence of 

climate change is already all around us, and 

it is writ large.

Placing these stunning changes in con-

text requires understanding the past, and 

that perspective is provided by an out-

standing set of paleoecological research-

ers, examining both marine and terrestrial 

realms. Movement has been the hallmark of 

past biotic response to climate change, but 

genetic responses may manifest themselves 

when bottlenecks are tight, as they will be 

in the future thanks to human conversion 

of natural habitats to other uses.

We then move from the past to the fu-

ture. Our learning from models of the fu-

ture and theory are explored in a series of 

chapters exploring possible biotic conse-

quences of change in a variety of systems. 

The evidence in these chapters suggests the 

importance of questioning the global target 

of limiting climate change to 2° centigrade. 

Many systems will be past tipping points 

or past acceptable limits of change at that 

point.

Finally, we and our contributors exam-

ine the importance of being more proac-

tive in conservation and policy. Where in 

the world can protected areas be placed for 

climate change? How should the protected-

area estate be redesigned to be resilient in the 

face of climate change? How can we man-

age systems through extraordinary change, 

and which policies are needed to facilitate 

that process? These chapters recognize the 

positive contribution that biodiversity can 

make; for instance, transforming the bio-

sphere through ecosystem restoration at a 

planetary scale can reduce the amount of 

climate change that biodiversity and hu-

manity must cope with in the future. The 

volume concludes by drawing all the pieces 

together at a planetary scale and asking how 

we can feed the still-increasing billions of 

people, maintain robust biodiversity, and 

still accommodate change in both.

This book presents a current assess-

ment of knowledge about climate change 

and biodiversity. More will continue to be 

learned and understood on an ongoing ba-

sis about the interaction between human-

driven climate change and the biological 

fabric and systems of the planet. It is our 

fervent hope that this synthesis will lead to 

a widespread understanding that our planet 

works as a linked biological and physical 

system, and therefore will lead to less cli-

mate change and more surviving biological 

diversity than would otherwise be the case.


