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“Understanding the Earth System: Global Change Science for Application” by Sarah E. 
Cornell (Editor), I. Colin Prentice (Editor), Joanna I. House (Editor), Catherine J. Downy 
(Editor), Cambridge University Press, pp 267, ISBN 978-1-107-00936-3,price 97.95.

It  is  now  quite  clear  that  human  activities  are  modifying  the  atmosphere  and  the  oceans,
transforming ecosystems, habitats and changing climate. However, these changes are occurring
faster than the scientific  community’s  capability to resolve the impact on the Earth’s future.
Science  has  produced  global  climate  models  and  global  ocean  circulations  model.  We now
understand the impact of geology over climate; and better understand the relationship between
biology,  geology  and  chemistry.  Nonetheless,  our  understanding  of  these  systems  is  not
sufficiently advanced to enable us to model the entire planetary body we live on.

Earth Systems were essentially brought  about by Lovelock with his  Gaïa Hypothesis,  which
basically assumes that the entire planet is but one über living organism. As one can imagine, this
theory has  received  its  lot  of  study and criticisms  from the  scientific  community.  In  recent
decades, we have come to understand the tight connection between the evolving earth and its
biota.  

Earth System Science is a combination of earth, atmospheric, ecological and ocean sciences. It is
rather new in the realm of science; its goal is mainly to enable the production of large-scale
complex models offering enhanced monitoring and prediction of climate evolution.  Recently,
modern  science  has  been  integrating  living  organisms  in  studies  of  interactions  with  global
environment.  For  example  there  is  a  clear  relationship  between the  loss  of  biodiversity  and
climate change. However the quantification of such a relationship remains elusive. In the words
of  Professor  Will  Steffen  of  the  Australian  National  University,  ‘this  book is  an  attempt  at
understanding problems that are too large for the participants, but also too important to ignore’.

The  book  edited  by  Cornell  et  al. was  produced  as  the  synthesis  phase  of  the  QUEST
(QUantifying  Earth  SysTem)  program,  funded  by  the  UK  Natural  Environment  Research
Council, with the objective of studying processes and feedbacks for better informed assessments
of  alternative  future  of  the  global  environment.  That  program  ended  in  the  fall  of  2011.
Subsequently, a report was produced for NERC, aimed at providing an approachable introduction
to the overall concept of Earth Systems.  The report then led to the publication of this book.
Since then, a PDF copy has been published on the Internet from where it is freely available.

The editors of the book introduce Earth System science as a concept, then discuss and present the
fundamentals  of  climate changes  and how they respond to natural  perturbations.  Then,  they
approach  the  important  Earth  System  feedback  mechanisms  including  an  overview  of



biogeophysical, carbon cycle, nitrogen and methane as well as that of fire combustion and human
feedback loops. They then go on to discuss adaptation and mitigation to climate change. They
conclude  with  a  call-to-arms  for  a  better  understanding  of  Earth  System  Science  and  the
development of the kind of knowledge that is needed by the human species, and its policy and
decision makers in this day and age.

This short book provides a basic introduction to the issues and complexities inherent to Earth
Systems as well as a collection of useful data. Each chapter provides the reader with an extensive
set of references. The material is readily accessible to most undergraduate students with a science
background, and it should be useful in an introductory program at the graduate level as well. It
may however, be a little too technical to be accessible to the general public. For those reasons, I
would recommend “Earth System Science: a very short introduction by Tim Lenton published at
the Oxford University Press” to anyone with an interest in science and global earth environment..
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